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WASHINGTON    AQUEDUCT. 

In  thb  charge  or  Col.  George  H.  Elliot,  Corps  of  Enginebrs^ 

Washington  Aqueduct,  475:  increasing  the  water  supply  of  Washington,  D.  C,  Vt 
erection  of  fish  ways  at  Great  Falls,  479. 

PUBLIC    BUILDINGS    AND    GROUNDS    AND    WASHINGTON    MONUMEN 

DISTRICT    OF    COLUMBIA. 

In  the  charge  of  Col.   John  M.  Wilson,  Lieut.   Col.,   Corps   of  Enc 

NEERS 4 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  481 ;  correcting  engraved  plates,  printing  and  issuing  of  charts,  483.  8n 
vevs:  St.  Marys  River  from  White  Fish  Bay  to  Detour  light-house,  Seneca  Shoa 
LaKe  Erie,  discharges  of  Niagara  River,  resnrvey  of  the  lake  fVont  at  Chicag 
shoal  at  the  mouth  of  the  Niagara  River,  484  ;  St.  Lawrenoe  River,  485.  Est 
mates,  water  levels,  486.. 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  YEI 

LOWSTONE  NATIONAL  PARK. 

In  the  charge  of  Maj.  William  A.  Jones,  Corps  of  Engineers 4£ 

MILITARY  AND  OTHER  MAPS 4€ 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  operations  in  Depart 
ment  of  the  Missouri,  488  ;  operations  in  Department  of  the  Columhia,  Depart 
ment  of  the  Platte,  Department  of  California,  489. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS 
SANCES  IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  01 
WAR  MAPS 48! 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  490. 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS  OF  THE  CORP.' 
OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 1893..  491 

LAWS  AFFECTING  THE  CORPS  OF  ENGINEERS,  FIFTY-SECOND  CONGRESS, 

SECOND  SESSION,  1892-'93 61£ 
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EIVERS  AND  HARBORS,  ETC. 

APPENDIX  A. 

REPORT  OP  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvemknts. — St.  Croix  River,  Me.,  670;  Lubec Channel,  Me.,  671:  MoosabecBai 
Me.,  673;  Narraguagus  River,  Me.,  G74;  breakwater  from  Mount  Desert  to  Porcu 
pine  Island,  Bar  Harbor,  Me.,  676;  Bagadnce  River^  Me.,  681;  Penobscot  Rivei 
Me.,  682:  Belfast  Harbor,  Me.,  687;  Camden  Harbor,  Me.,  689;  Rockland  Harboi 
Me.,  691;  Kennebec  River,  Me.,  693;  Harraseeket  River,  Me.,  699:  Portland  Har 
bor.  Me.,  701;  CbanneHn  Back  Cove,  Portland,  Me.,  705;  Saco  River,  Me.,  708 
Kennebunk  River,  Me.,  712;  York  Harbor,  Me.,  714;  Bellamy  River,  N.  H.,  716 
Cocheco  River,  N.  H.,  717;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  719  j  reiopv 
iog  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  722. 

Examinations. — Channel  near  Hardys  Point,  below  Pembroke,  Me.,  722:   Sontl 
Fork  of  Bagaduce  River,  Me.,  724;   Vinal  Haven,  or  Carver  Harbor,  Me.,  725 
Lincolnville  (Duck  Trap)  Harbor,  Me.,  727;    Frenchs  Beach  Harbor,   Me.,  72S\ 
Rockland  Harbor,  Me.,  729;  Owls  Head  Harbor,  Me..  730;  Tenant  Harbor,  Me.^ 
732;  Georges  River,  Me.,  734;  channel  on  south  side  or  Portland  Harbor,  Me.,  735. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvemknts. — ^Newburyport  Harbor,  Mass.,  739;  Merrimac  River,  Mass.,  742; 
Powow  River,  Mass.,  745;  Ipswich  River,  Mass.,  746;  Essex  River,  Mass.,  747; 
harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  748;  Gloucester  Harbor,  Mass., 
751;  Manchester  Harbor,  Mass.,  754;  Salem  Harbor,  Mass.,  756;  Lynn  Harbor, 
Mass.,  758;  Winthrop  Harbor,  Mass.,  761;  Mystic  and  Maiden  rivers,  Mass.,  762; 
Boston  Harbor,  Mass.,  763;  Weymouth  River,  Mass.,  773;  Hiugham  Harbor,  Mass., 
774;  Scituate  Harbor,  Mass.,  776;  Plymouth  Harbor,  Mass.,  778;  Kingston  Har- 
bor, Mass.,  781;  Wellfleet  Harbor,  Mass.,  782;  Provincetown  Harbor,  Mass.,  784; 
Chatham  Harbor,  Mass.,  786. 

Examinations. — Gloucester  Harbor,  Mass.,  787;  Vincent  Cove,  Gloucester  Harbor, 
Mass.,  788;  Saugus  River,  Mass.,  789;  Chelsea  River,  Mass.,  790;  East  Boston 
Channel,  Mass.,  793;  Neponset  River,  Mass.,  800. 

APPENDIX  C. 

REPORT  OF  CAPT.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS. 

Improvemrnts. — Harbor  of  refuore  at  Hyannis,  Mass.,  804;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  806;  Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  809; 
harbor  at  Vineyara  Haven,  Mass.,  811;  Wareham  Harbor,  Mass.,  813;  New  Bed- 
ford Harbor,  Mass.,  815;  Westport  Harbor.  Mass.,  818  ;Canapit8it  Channel,  Mass., 
820;  Taunton  River,  Mass.,  822:  Pawtucket  River,  R.  I.,  828;  ProvidcMce  River 
and  Narragansett  Bay,  R.  I.,  830;  Green  Jacket  Shoal,  Providence,  River,  R.  I., 
832 ;  Greenwich  Bay,  R.  I.,  834 ;  cove  and  waterway  near  Coaster  Harbor  Island, 
R.  1.,  835;  Newport  Harbor,  R.  I.,  836;  harbor  of  refuge  at  Point  Judith,  R.  I., 
839 ;  entrance  to  Point  Judith  Pond,  R.  I.,  841 ;  harbor  of  refuge  at  Block  Island, 
R.  1.,  842;  Pawcatuck  River,  R.  I.  and  Conn.,  845;  harbor  of  refuge  at  Stoniog- 
ton,  Conn.,  847;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  849. 

Examinations.-— Woods  HoU,  Mass.,  860:  Tarpaulin  Cove,  Nanshon  Island,  Mass., 
864;  New  Bedford  Harbor,  Mass.,  866;  rawtuxet  Harbor,  Providence  River,  R.  I., 
868;  Apponaug  Harbor,  Cowesset  Bay,  R.  I.,  869;  Greenwich  Harbor,  Greenwich 
Bay,  R.  I.,  871 ;  Wickford  Harbor,  Narragansett  Bay,  R.  I.,  873:  inner  harbor  at 
Point  Judith  breakwater,  R.  I.,  877 ;  breach  way  into  Salt  Pond,  Block  Island,  R.  I., 
880;  Stonington  Harbor  and  its  entrance,  Conn.,  891. 
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REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

DtPEOVKMENTS. — Mystic  River,  Conn.,  898;  Thames  River,  Conn.,  901;  Connecticut 
River,  Mass.  and  Conn.,  906;  harbor  of  refage  at  Duck  Island  Harbor,  Conn., 
914;  Clinton  Harbor,  Conn.,  917:  New  Haven  Harbor,  Conn.,  919^  breakwaters  at 
Nefw  Haven,  Conn.,  924;  Milford  Harbor,  Conn.,  929;  Hoasatonic  River,  Conn., 
932;  Bridgeport  Harbor,  Conn^  937 ;  Black  Rock  Harbor,  Conn.,  942;  Sangatuck 
Rire^  Conn.,  945;  Norwalk  Harbor,  Conn.,  948;  Wilson  Point  Harbor,  Conn., 
960:  Five  Mile  River  Harbor,  Conn.,  952;  Stamford  Harbor,  Conn.,  954;  Harbor 
At  Coe  Cob  and  Miamns  River,  Conn.,  958;  Port  Chester  Harbor,  N.  Y.,  960; 
Larchmont  Harbor,  N.  Y.,  963:  East  Chester  Creek,  N.  Y.,  965;  Greenpoi;;t Harbor, 
N.  Y.,  969;  Port  Jefferson  Harbor,  N.  Y.,  971 ;  Huntington  Harbor,  N.  Y.,  975 ;  Gleu 
Core  Harbor,  N.  Y.,  978:  Flushing  Bay,  N.  Y.,  980;  Patchogue  River,  N.  Y.,  983; 
Browns  Creek,  Sayville,  N.  Y.,  986. 

ExAMOCATiOHS. — Wesport  Harbor,  Conn.,  990;  Norwalk  Harbor,  Conn.,  991;  Ber- 
rianii  Creek,  Long  Island,  N.  Y.,  993;  Southold  Harbor,  Long  Island,  N,  Y.,  996. 

Habbob  LnnES. — SEaws  Cove,  New  London  Harbor,  Conn.,  99T;  Bridgeport  Harbor, 
Conn.,  99& 

APPENDIX  B. 
REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

IJIPROVRMENT8. — Hndson  River,  N.  Y.,  1006;  harbor  at  Sangerties,  N.  Y.,  1019 
harbor  at  Rondoat,N.  Y.,  1021;  Wappinger  Creek,  N.  Y.,  1024;  Harlem  River,  N 
Y.,  1025;  East  River  and  Hell  Gate,  N.  Y.,  1034;  Newtown  Creek,  N.  Y.,  1044 
Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  1050;  Gowanus  Bav,  N.  Y.,  1053 
New  York  Harbor,  N.  Y.,  1060;  Jamaica  Bay,  N.  Y.,  1069;  Raritan  Bay,  N.  J.,  1070 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1076. 

ExAxncATiOKS. — Fort  Pond  Bay,  N.  Y.,  1077;  channel  west  ot  Robbins  Reef  Llght- 
hooee  to  eonnect  the  mouth  of  Arthur  Kill  with  New  York  Harbor,  N.  Y.,  1083. 

Ha&bor  Lixss. — ^New  York  Harbor  and  its  adjacent  waters,  1085. 

APPENDIX  F. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

lafpROVBXENTS. — Sumpawanus  Inlet,  N.  Y.,  1100 :  Canarsie  Bay,  N.  Y.,  1101 ;  Sheep»- 
besd  Bay,  N.  Y.,  1103;  Arthur  Kill,  N.  Y.and  N.  J.,  1104;  channel  between  Staten 
Ia]*nd  and  New  Jersey,  1106;  Passaic  River,  N.  J.,  1108;  Elizabeth  River,  N.  J., 
1713;  Rahway  River,  N.  J.,  1115;  Raritan  River,  N.  J.,  1116;  Sooth  River,  N.  J., 
1130;  Keyport  Harbor,  N.  J.,  1123;  Mattawan  Creek,  N,  J.,  1125;  Shoal  Harbor 
end  Compton  Creek,  N,  J.,  1128;  Shrewsbury  River,  N.  J.,  1130;  Manasquau 
(Squan)  River,  N.  J.,  1133. 

BXAMINATIONS. — Seaford  Creek,  Long  Island,  N.  Y.,  1134;  channel  connecting  Free- 
port  with  Groat  South  Bay,  N.  Y.,  1136;  Whale  Creek,  N.  J.,  1138. 

PART  II. 

APPENDIX  G. 
REPORT  OF  MAJOR  C.  W.  RAYMOND,  CORPS  OF  ENGINEEI^^ 

IXPROVSMKNTS.— Delaware  River,  N.  J.  and  Pa.,  1142:  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  1152;  Schuylkill  River,  Pa.,  1164;  ice  harbor  at  Mar- 
cos Hook,  Pa.,  1168;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  1169;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1170;  Delaware  Breakwater,  Del., 
1172;  Rancoca8River,N.  J.,  1174;  Alloway  Creek.  N.  J.,  1176;  Salem  River,  N.  J., 
1178;  Goshen  Creek,  N.  J.,  1180;  removing  sunken  vessels  or  craft  obstructing  or 
enduigering  navigation,  1182. 

SxAiuvATiONS. — Bamegat  Inlet,  N.  J.,  11&;  Dennis  Creek,  N.  J.,  1187;  Cooper 
Cxeek,  N.  J.,  1189. 
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APPKSTDIX  H. 

&EPORT  OF  WM.  F.  SMITH,  UNITED   STATES  AGENT,  MAJOR  OP   ENC 

NEERS,  U.  S.  ARMY,  RETIRED. 

Improvkmrnts, — 'Tilmiugton  Harbor,  Del.,  1194;  ice  harbor  at  New  Castle.  De 
1196;  Appoqninimink  RiTer,  Del.,  1197:  Smyrna  River,  Del.,  1198;  Muderk 
River,  Del.,  1200;  Miapillion River,  Del.,  1201;  Broadkiln River,  Del.,  inland  wat< 
way  ^om  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  120 
Snsqaehanna  River  above  and  below  Havre de  Grace,  Md.,  1205;  Northeast  Rive 
Md.,  1206;  Elk  River,  Md.,  1207;  Fairlee  Creek,  Md.,  1210;  Chester  River.  Mc 
from  Crumpton  to  Jones  Landing,  1211;  Chop  tank  River,  Md.,  1213;  LaTrap] 
River,  Md.,  1215;  Warwick  River,  Md.,  1216;  Cambridge  Harbor,  Md.,  1218 ;  Broi 
Creek  River,  Del.,  1220;  Wicomico  River,  Md.,  1222;  Manokin  River,  Md.,  122: 
Onancock  Harbor,  Ya.,  1225;  harbor  and  approaches  at  Cape  Charles  City,  Va 
1227;  removing  sunken  vessel  or  craft  obstructing  or  endangering  navigation,  122 

Examinations. — ^Mouth  of  Saint  Jones  River,  Del.,  1229;  inland  waterway  betwec 
MispiUion  and  Broadkiln  rivers,  Del.,  1231;  Pocomoko  River,  Md.,  witn  view  < 
uniting  it  with  Synepnxent  Bay  above  Snow  Hill,  1234;  Nanticoke  RiTer,  De] 
1236;  Black  Walnut  Harbor,  Md.,  1239. 

APPENDIX  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1243;  channel  t* 

Curtis  Bay  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1249;  James  River,  Va. 

1251 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation 

1262. 
Examination. — South  and  Middle  branches  of  Patapsco  River,  Baltimore,  Md. 

1262. 

APPENDIX  J. 
REPORT  OF  MAJOR  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — ^Potomac  River  and  Anacostia  River  at  Washington,  D.  C,  1265; 
Oocoiuian  Creek,  Va.,  1281;  Aquia  Creek,  Va.,  1286;  Lower  Machodoc  Creek,  Va., 
1^9;  Nomini  Creek,  Va.,  1292;  Patuxenfc  River,  Ma.,  1294;  Rappahannock  River, 
Va.,  1296;  Urbana  Creek,  Va.,  1301;  York  River,  Va.,  1303;  Mattaponi  River,  Va., 
1306;  Pamunkey  River,  Va.,  1308. 

Examinations.— Mouth  of  Parish  Creek,  Md.,  1310;  Wicomico  River,  Md.,  1312; 
mouth  of  Little  Wicomico  River,  Va.,  1315;  mouth  of  Morattico  Creek,  Va.,  1317; 
mouth  of  Milford  Haven,  Va.,  1319. 

APPENDIX  K. 
REPORT  OF  LIEUTENANT  EDWARD  BURR,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1323 ;  approach  to 
Norfolk  Harbor  and  the  United  States  Navy- Yard  at  Norfolk,  Va.,  1328;  Nanse- 
mond  River,  Va.,  1329;  Chickahominy  River,  Va.,  1331;  Appomattox  River,  Va., 
1333;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  thronjrh 
Currituck  Sound,  1341;  North  Landing  River,  Va.,  and  N.  C,  1343;  removing 
sunken  vessels  or  crafb  obstructing  or  endangering  navigation,  1344. 

Examination. — Harbor  at  Petersburg  and  Appomattox  River,  Va.,  1345. 
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anoie  Eivw,  N.  C,  1351;  Paanno- 
ISST;  Ocracoke  Inlet,  N.  C,  1369; 
era,  N.  0^1380;  Contentnia  Creek, 
iver,  N.  C.,  1390;  intand  waterway 
barbor  at  Beaafort,  tl.  C,  1395; 
iver,  N.  C,  1397:  inland  waterway 
99;  New  River,  N.  C,  1400;  North 
ver,  N.  C,  1407;  Cape  Fear  River 
ver  at  ftttd  beloir  WUmingtoD,  N. 
Yadkin  Riv«r,N.C.. 1435;  George- 
1441;  removing  sunken  voeaele  or 

DarhamH    Estnary,  N.  C,  U54; 
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,  C,  H64 ;  Lnmbor  River,  N.  C.  and 
^t  Pedee  River,  S.  C,  14T4;  Clark 
Santce  River,  S.  C.,1483;  Wateree 
:  harbor  at  Cbartexton,  S.  C,  1495; 
1514:  EdistoRiviT,  S.  C,  1517;  Sai- 
8.  0.,  1524;  removiug  etinkoii  vm- 
Uiun,  1530. 
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ruur,  uii.,  iood;  AiiHOiana  niver, 
.i.erjGa.,  1572;  Brnnawick  Hnrbor, 
ek:;l  Creek,  Ga.,  1590;  Cumberliind 
1  Savannah,  Ga.,  and  Femaodina, 
ibatructiug  or  endangering  uaviga- 

pirit  Island  aDiI  croMing  of  Cbarles- 

r  quarantine  station  near  Fort  Fn.- 


Jpper  St.  Johns  River,  tla.,  1646; 
.,  1651;  St.  AngnHtiuo  Harbor,  Fla., 
ance.  Key  West  Harbor,  Fla.,  1657; 
Charlotte  Harbor  and  Pease  Creek, 
River,  1-^s.,  1668;  Tampa  Bay,  >1a.. 
At  Cedar  Keys,  Fla.,  1616;  Suwoneo 

,1681. 
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APPENDIX  P. 

REPORT  OP  CAPT.  PHILIP  M.  PRICE,  CORPS  OP  ENGINEEES. 

Improvements. — Apalachioola  Bay,  Fla.,  1690;  Apalachicola  River,  th©  Ci 
and  Lower  Chipola  River,  Fla.,  1692;  Flint  River,  Ga^  1695;  Chattaho 
River,  Ga.  and  Ala.,  1698;  La  Grange  Bayon  and  Holme&  River,  Fla.,  1705; 
tawhatchee  River,  Fia.  and  Ala.,  1706;  harbor  at  Pensacola^  Fla.,  1710;  Escj 
and  Couecuh  rivers,  Fla.  and  Ala.,  1716;  Alabama  River,  Ala.,  1718;  Talla 
River,  Ala.,  1723;  Coosa  River,  Ga.  and  Ala.,  1724;  operating  and  care  of  c 
and  other  works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1734;  Cahaba  I 
Ala.,  1735. 

Examinations. — Bar  at  mouth  of  Alaqna  Bayou,  Fla.,  1738;  bar  »t  jnnoti 
Choctawhatchee  Bay  and  Santa  Rosa  Sound,  Fla.,  1741. 

APPENDIX  Q. 

REPORT  OP  MAJOR  A.  N  DAMRELL,  CORPS  OP  ENGINEERS. 

Improvements. — ^Mobile  Harbor,  Ala.,  1744;  Black  Warrior  River,  Ala.,  from 
oaloosa  to  Daniels  Creek,  1751;  Warrior  and  Tombigbee  Rivers,  Ala.,  and  j 
1755;  Noxubee  River,  Miss.,  1763;  Pascagoula  River,  Miss.,  1765^  Chickai 
River,  Miss.,  1769;  Bluff  Creek,  Miss.,  1770;  Leaf  River,  Miss.,  1771;  harb 
Biloxi  Bay,  Miss.,  1772;  Pearl  River  below  .Jackson,  Miss.,  1774;  Pearl  Riv€ 
tween  Carthage  and  Jackson,  Miss.,  1777;  Pearl  River  between  Edinbar^ 
Carthage,  Miss.,  1779;  Bogue  Chitto,  La.,  1781;  removing  sunken  vessels  or 
obstructing  or  endangering  navigation,  1782. 

Examinations. — Mississippi  Sound,  1783;  Back  Bay,  Biloxi,  Miss.,  1784;  mou 
Old  Fort  Bayou,  Miss.,  mouth  of  Wolf  River,  Miss.,  1787;  mouth  of  Jordan  li 
Miss.,  1789;  Pearl  River  from  Edinbnrg  to  Lake  Bumside,  Miss.,  1791;  dive 
of  Pearl  River  near  Jackson,  Miss.,  through  Tan  Yard  Branch,  1792, 

PAET  III. 
APPENDIX  E. 
REPORT  OP  MAJOR  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1791 

APPENDIX  8. 

REPORT  OF  MAJOR  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefuncte  River  and  Bogue  Falia,  La.,  1808;  Tickfaw  River 
its  tributaries.  La.,  1810;  Amite  River  and  Bayou  Manchac,  La.,  1812;  B 
Lafourche,  La.,  1814;  Bayou  Terrebonne,  La.,  1817;  Bayou  Plaquemiue,  U 
River,  and  Pigeon  bayous,  La.,  1818;  Bayou  Courtableau,  La.,  1821;  Bayou  T< 
La.,  1824;  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1826;  Mermc 
River  and  tributaries,  La.,  18!^;  mouth  and  passes  of  Calcasieu  River,  La.,  1 
harbor  at  Sabine  Pass,  Tex.,  1832;  Sabine  River,  Tex.,  1835;  Neches  River, '. 
1837;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga 
1839. 

Examinations. — Homochitto  River,  Miss.,  1839;  harbor  of  refuge  on  Lake  I 
chnrtrain.  La.,  1842;  connection  of  bayous  Black  and  Terrebonne  between  So 
down  Plantation  and  Houma,  La.,  1845;  Sabine  River  from  Sudduths  Bluff,  'J 
to  Logansport,  La.,  1848 ;  channel  through  Sabine  Lake  from  Sabine  Pass  to  dig 
of  Sabine  and  Neches  rivers,  Tex.,  1850;  Neches  River,  Tex.,  from  its  mout 
Shocks  Bluff,  1853. 

APPENDIX  T. 

REPORT  OF  CAPTAIN  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 
Impbovsment. — Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caviug,  1 
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APPENDIX  U. 

EEPOET  OF  MAJOR  A.  M.  MILLER,  CORPS  OP  ENGINEERS. 

Xbcproykments.— Entrance  to  Galveston  Harbor,  Tex.,  1861;  Ship  Channel  in  Gal- 
veston Bay,  Tex.,  1872;  channel  in  West  Galveston  Bay.  Tex..  1877;  Trinity  River, 
Tex.,  1880;  Cedar  Bayou^  Tex.,  1883;  Baffalo  Bayou,  Tex.,  1886;  harbor  at  Brazos 
Santiago,  Tex.,  1890; 

FlXAMiNATioN. — Brazos  River,  Tex.,  from  its  mouth  to  Richmond,  1893. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

iBfPBOTiEMENTS. — Red  River,  La.  and  Ark.,  1901;  Red  River  above  Fulton,  Ark., 
1999;  Ouachita  and  Black  rivers,  Ark.  and  La.,  2002;  Bayous  D'Arbonne  and 
Comey,  La.,  2009;  Bayou  Bartholomew,  La.  and  Ark.,  2012;  Boeuf  River,  La., 
2015:  Tensas  River  and  Bayou  Ma^on,  La.,  2018^  Big  Black  River,  Miss.,  2022; 
Tazoo  River,  Miss.,  2024;  mouth  of  the  Yazoo  River,  Miss.,  2029^  Tohula  Lake, 
MisB.,  2038;  Tallahatchee  River,  Miss.,  2041;  Steele  and  Washington  bayous. 
Miss.,  2045;  Big  Sunflower  River,  Miss.,  2047;  Big  Hatchee  River,  Tenn.,  2052; 
Forked  Deer  River,  Tenn.,  2054;  water  gauges  on  Mississippi  River  and  its  prin- 
cipal tributaries,  2057 ;  survey  of  Cypress  Bayou  and  the  lakes  between  Jefiferson, 
Texas,  and  Shreveport,  La.,  2065. 

KxAMTyATioNS. — Suiphur  River,  Tex.,  2083;  Little  River,  Ark.,  2087;  Ouachita 
River  above  Camden,  Ark.,  2091;  Cassity  Bayou,  Miss.,  2095;  Cold  water  River, 
Miss.,  2099. 

APPENDIX  W. 

REPORT  OF  CAPT.  H.  8.  TABER,  CORPS  OF  ENGINEERS. 

IMFBOVKICENTS. — Removing  obstructions  in  Arkansas  River,  2102:  Arkansas  River, 
2103;  Fourche  Le  Fevre  River,  Ark.,  2108;  Petit  Jean  River,  Ark.,  2110;  White 
River,  Ark.,  2111;  Cache  River,  Ark.,  2114;  Little  Red  River,  Ark.,  2115;  Black 
River,  Ark.  and  Mo.,  2116;  Black  River,  Mo.,  2117;  St.  Francis  River,  Ark.,  2118; 
St.  Fnncis  River,  Mo.,  2119;  Little  River,  Mo.,  removing  sunken  vessels  or  craft 
obstmcting  or  endangering  navigation,  2121. 

Examinations.— Sa J  ine  River,  Ark.,  2122;  FourcheLeFevreRiver,  Ark.,  2125;  Cur- 
rent River,  Ark.,  2128. 

APPENDIX  X. 

REPORT  OF  CAPT.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

ExAMTXATiONS. — Harbor  at  Memphis,  Tenn.,  including  removal  of  bar  forming  oppo- 
site the  upper  part  of  the  city,  and  bank  protection  along  the  city  front,  2133; 
Wolf  River,  Tenn.,  2136. 

APPENDIX  Y. 

REPORT  OF  MAJOR  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

IMPRO\'ZHRXTS.7-Removing  snags  and  wrecks  firom  Mississippi  River,  2139;  Missis- 
sippi River  bt;tween  Ohio  and  Missouri  rivers,  2147;  harbor  at  St.  Louis,  Mo.,  2177; 
Gasconade  River,  Mo.,  2178;  Osage  River,  Mo.,  2182;  Kaskaskia  River,  lU.,  2185. 

APPENDIX  Z. 

REPORT  OF  MAJOR  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

bipBOVieiKNTB. — operating  snagboats  and  dredgeboats  on  upper  Mississippi  River, 
2189;  MississipplRiver  between  Missouri  River  and  Minneapolis,  2200;  Des  Moines 
fiapidfly  Mississippi  River,  2240;  operating  and  care  of  Des  Moines  Rapids  Canal 
ana  Diydock,  2241. 

ExAMJarAiiONS. — ^Hamburg  Bay,  on  Mississippi  River,  Calhoun  County,  111.,  2248; 
Kiflsissippi  River,  Iowa  side,  from  mouth  of  Iowa  River  to  Burlington,  2251; 
\^fw%^  Harbor,  111.,  2253;  Mississippi  River  at  and  nearBellevue,  Iowa,  2254;  addi- 
harbors  of  refuge  on  Lake  Pepin,  Mississippi  River,  2257. 
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APPENDIX  A  A. 

EEPORT  OF  MAJOR  W.  A.  JONES,  CORPS  OF  ENGINEEBS- 

Impbovebcsnts. — ^Mississippi  River  above  Falls  of  St.  Anthony.  Minn.,  2261 ;  re 
voirs  at  headwaters  of  Mississippi  River.  2264;  Chippewa  River,  inolndm^ 
low  Bai^s,  Wis..  2272;  St.  Croix  River,  Wis.  and  Minn.,  2275;  Minnesota  Ri 
Minn.,  2278;  Rea  River  of  the  North,  Minn,  and  N.  Dak.,  2282;  surveys  for  re 
voire  at  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  2i 
gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  2289. 

^  APPENDIX  B  B. 

REPORT  OF  LIEUT.  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENQIN££RS. 
Examination. — Kansas  River,  Kan.,  2293. 

APPENDIX  0  0. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENQINEEBS. 

Impbotemsnts. — ^Missouri  River  between  the  Great  Falls,  Montana,  and  Sioux  Ci 
Iowa,  2297 ;  removal  of  sna^  and  other  obstructions  in  Missouri  River  above  Sio 
City,  Iowa,  2319;  examination  of  Missouri  River  between  Three  Forks  and  Cany 
Ferry,  Montana,  to  determine  availability  of  water  power,  2320;  Yellows  to 
River,  Mont,  and  N.  Dak.,  2321. 

Examination.— Jamee  River,  S.  Dak.,  2321. 

APPENDIX  D  D. 

REPORT  OF  CAPT,  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

IMPROYBMENTS. — Oblon  River,  Tenn.,  2327^  Tennessee  River  above  Chattanooga  ai 
below  Bee  Tree  Shoals,  2330 ;  Hiwassee  Ri  ver,  Tenn.,  2381 ;  French  Broad  and  Litt 
Pigeon  rivers,  Tenn.,  2383;  Clinch  River,  Tenn.,  2387;  Cumberland  River,  Ten 
and  Ky.,  2389;  Caney  Fork  River,  Tenn.,  2402. 

Examinations. — Ohio  River  between  Livingston  Point  and  Tennessee  Island,  240^ 
Duck  River,  Tenn.,  2406;  Sequatchie  River,  Tenn.,  2408;  Hiwassee  River,  Tenn 
2412;  Emory  River,  Tenn.,  2413. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

Improvements. — ^Tennessee  River  between  Chattanooga,  Term.,  and  foot  of  Bei 
Tree  Shoals,  Ala.,  2419;  operating  and  care  of  Muscle  Shoals  Canal,  Teuuesset 
River,  2431. 

APPENDIX  F  P. 

REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2438;  operating  snag  boats  on  Ohio  River,  2478;  oper 
atiug  and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2481;  mov 
able  dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  24S4;  Monongaheh 
River,  W.  Va.,  and  Pa.,  2488;  operating  and  care  of  locks  and  dams  Nos.  8  and  9, 
Monongahela  Uiver,  2492 ;  purchase  of  lock  and  dam  No.  7,  Monongahela  River, 
2495;  purchase  of  lock  and  dam  No.  6,  Monongahela  River,  Cheat  River,  W.  Va., 
2496;  Allegheny  River,  Pa.,  2498;  dam  at  Herr  Island,  Allegheny  River,  neai 
Pittsburg,  Pa.,  2501;  ice  harbor  at  mouth  of  Muskingum  River,  Ohio,  2502;  Mus- 
kingum Kiver,  Ohio,  2504 ;  operating  and  care  of  Iocks  and  dams  on  Maskingum 
River,  Ohio,  2506. 

ExABfiKATiONS. — Ohio  Rivcr  at  or  near  Elizabethtown,  111.,  2518;  harbor  at  Evans- 
ville,  Ind.,  2520;  Ohio  River  between  Ludlow  and  Covington,  Ky.,  and  Cincin- 
nati, Ohio,  2523;  Little  Miami  River,  Ohio,  for  ice  harbor,  2525;  Ohio  Kivcr 
between  Ironton,  Ohio,  and  3  miles  along  and  up  the  Ohio  east  of  mouth  of  Guyan 
River,  W.Va., 2527;  Raccoon  River,  Ohio,  2530;  location  of  locks  and  damson 
Ohio  Kiver  between  Davis  Island  Dam  and  the  dams  near  mouth  of  Beaver  River, 
Pa.,  2533 ;  lock  and  dam  on  Allegheny  River  between  (proposed)  dam  at  Tarentum 
and  Herr  Island  Dam,  Pa. .  2535 ;  lock  and  dam  on  Allegheny  River  at  or  near 
Tarentum,  Pa.,  2538;  Allegneny  River  from  Glean,  N.  Y.,  U>  Warren,  Pa.,  2540. 
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•APPENDIX  G  O. 
REPOBT  OF  LIEUT.  COL.  G.  J.  LYDECKEE,  CORPS  OP  ENGINEERS. 


■^»^w  ,—„,.,> J. — ^FaUs  of  the  Ohio  River,  at  Lonisville^  Ky.;  2543:  Indiana  Cbnte, 
Fills  of  the  Ohio  River,  2549;  operating  and  care  of  Lonisville  and  Portland 
Csnal,  Ky.,  2554;  Wabaah  River.  Ind.  and  111.,  2559:  White  River,  Ind.,  2567. 
Examinations.— Little  Wabash  River,  111.;  2569;  Embarras  River,  Dl.,  2573. 

APPEiroiX  H  H. 

REPORT  OP  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Imfkovsmkntb. — Great  Kanawha  River,  W.Va.,  2577;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.ya.,2594:  Elk  River,  W.Va.,  2595;  Gau- 
%Bj  Rirer,  W.  Va.,  2598;  New  River,  Va.  and  W.  Va.,  2603. 

APPENDIX  I  L 

REPORT  OP  MAJOR  D.  W.  LOCKWOOD,  CORPS  OP  ENGINEERS. 

Ikpbovkmknts. — Tradewater  River,  Ky.,  Lock  No.  2,  Green  River,  at  Rnmsey,  Ky., 
3906;  Green  River,  above  month  of  Big  Barren  River,  Ky.,  2608;  operating  and 
care  of  locks -and  dams  on  Green  and  Barren  rivers,  Ky.,  2609;  Rongh  River,  Kv., 
2616;  KeutnokyRiver.  Ky.,  2618 ;  operating  and  care  of  locks  and  dams  on  Kentucky 
Kiveir,  Ky.,  2^ ;  LickingRiver  between  Farmers  and  West  Liberty,  Ky.,  2630 ;  Big 
Sandy  River,  W.  Va.  and  Ky^  2631 ;  Levisa  Fork  of  Big  Sandy  River,  Ky»  2635 ;  Tng 
Fork  of  Big  Sand^  River,  W.  Va.  and  Ky.,  2637;  Gnyandotte  River,  W.  Va.,  2639; 
Little  Kanawha  Buver,  W.  Va.,  2641 ;  operating  and  care  of  lock  and  dam  on  Little 
Kanawha  River,  W.  Va.,  2642;  Bnckhannon  River,  W.  Va.,  2644. 

Examinations.— Licking  River,  Ky.,  2644;  bar  at  Junction  of  Big  Sandy  and  Ohio 
rivers,  2647. 

PART  IV. 

APPENDIX  J  J. 

KEPORT  OF  MAJOR  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

iMTitovEMKNTS. — Harbor  at  Grand  Marais,  Minn.,  2651 ;  harbor  at  Agate  Bay,  Minn., 
'XoA ;  harbor  at  Doluth.  Minn .,  2657 ;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2668;  Minnesota  Point  at  Superior,  Wis.,  2673;  harbor  at  Ashland,  Wis., 
3674;  harbor  at  Ontonagon,  Mich.,  2677;  Eagle  Harbor,  Mich.,  2679;  waterway 
from  Keweenaw  Bay  to  Lake  Superior^  Mich.,  2680;  harbor  at  Marquette,  Mich., 
3886;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2689. 

Examination. — Allonez  Bay  and  Nemadji  River,  Wis.,  2692. 

Ha|UOR  Links. — ^AUonez  Bay,  near  Superior,  Wis.,  2695. 

APPENDIX  K  K. 

REPORT  OF  BiAJOR  JAMES  P.  GREGORY,  CORPS  OF  ENGINEERS. 

IxpKOVXMKNTS. — ^Manlstiquo  Harbor,  Mich.,  2700;  Cedar  River  Harbor,  Mich.,  270l ; 
Menominee  Harbor,  Mich,  and  Wis.,  2703;  Menominee  River,  Mich,  and  Wis.,  2706; 
Oconto  Harbor,  Wis.,  2708:  Pensaukee  Harbor,  Wis.,  2710;  Green  Bay  Harbor,  Wis., 
2711 ;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2714 ;  operating  and  care  of  Slur> 
geon  Bay  and  Lake  Michigan  Canal,  Wis.,  2718;  harbor  of  refuge  at  entrance  of  Stur- 
geon Bay  and  Lake  Michigan  Canal,  Wis.,  2719;  Ahnapee  Harbor,  Wis.,  2721;  Kewau- 
nee Harbor,  Wis^  2724;  Two  Rivers  Harbor,  Wis.,  2727;  ^(anitowoc  Haipbor,  Wis., 
2730;  Shebovgan  Harbor,  Wis.,  2733 ;  Port  Washington  Harbor,  Wis.,  2738 ;  harbor  of 


ing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2777. 
Examinations.— Green  B'ay,  Wis.,  from  lightrhouse  to  first  bridge  on  Fox  River, 

2778:  protection  wall  on  canal  at  Kaukauua,  Fox  River,  Wis.,  2779;  harbor  at 

StocKbridge,  Lake  Winnebago,  Wis.,  2782;  harbor  at  Calumet,  Lake  Winnebago, 

Wis.,  2783. 
Hakbor  Links. — Oconto  Harbor,  Wis.,  2784;  Milwaukee  River^  Milwaukee,  Wis., 

2788. 


CONTENTS. 

APPENDIX  L  L. 
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Improvements.— Chicago  Harbor,  ni.,  2791 ;  Calumet  Harbor,  Dl.,  2810;  Gal  am  ^^ 
River,  111.  and  Ind.,  2815;  Illinois  River,  111.,  2822;  operating  and  care  of  IL«a 
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REPORT  OF  MAJOR  WILLIAM  LUDLOW,  CORPS  OP  ENGINEERS. 

Improvements. — ^Michigan  City  Harbor,  Ind.,  2858:  St.  Joseph  Harbor,  Mich^  2864  ; 
St.  Joseph  River,  Mien.,  South  Haven  Harbor,  Mich.^2870;  Sau^tuck  Harbor, 
B^ch.,  2874;  Holland  (Black  Lake)  Harbor,  Mich.,  2877;  Grand  Haven  Harbor, 
Mich..  2879 ;  Muskegon  Harbor,  Mich.,  2885;  White  Lake  Harbor,  Mich^  2880; 
Pentwater  Harbor,  Mich.,  2894;  Ludington  Harbor,  Mich.,  2895;  Manistee  Harbor, 
Mich.,  2897 ;  harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich.,  2903; 
Frankfort  Harbor,  Mich.,  21905;  Charlevoix  Harbor  and  entrance  to  Pine  Lake, 
Mich.,  2908;  Petoskey  Harbor,   Mich.,   2910;   Cheboygan  Harbor^  Mich.,   2917; 
Thunder  Bay  Harbor,  Mich.,  2920;  Thunder  Bay  River  (Alpena  Harbor),  Mich., 
2922;  Saginaw  River,  Mich.,  2924;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron, 
Mich.,  2931;  Black  River  at  Port  Huron,  Mich.,  2938  j  mouth  of  Black  River, 
Mich.,  2940;  Clinton  River,  Mich.,  2942;  Rouge  River,  Mich.,  2946;- turning  basin 
in  Rouge  River,  Mich.,  2947. 

Examinations. — Hammond  Bay,  Mich.,  2^48;  Sebewaing  River,  Mich.,  2950;  Pine 
River  at  St.  Clair,  Mich.,  2954;  Belle  River,  Marine  City,  Mich.,  2956. 

Habbor  Lines. — Black  River  at  Port  Huron,  Mich.,  2958. 

APPEIifDIX  NN. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements.— Ship  channel  connecting  the  waters  of  the  Great  Lakes,  between 
.  Chicago,  Duliith,  and  Bnflfalo,  2962:  operating  and  care  of  St.  Marys  Falls  Canal, 

Mich.,  2970;  St.  Marys  River  at  the  Falls,  Mich.,  2991;  Hay  Lake  Channel,  St. 

Marys  River,  Mich.,  3024:  St.  Clair  Flats  Canal,  Mich.,  3029;  operating  and  care 

of  St.  Clair  Flats  Canal,  Mich.,  3031;  Grossepoint  Channel,  Mien.,  Detroit  River, 

Mich.,  3034. 
Harbor  Lines. — St.  Marys  River  at  Sault  Ste.  Marie,  Mich.,  3037:  Detroit,  Mich., 

3039 
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REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

iBfpROVEMENTS. — Mouroe  Harbor,  Mich.,  3047;  Toledo  Harbor,  Ohio,  3050;  Port 
Clinton  Harbor,  Ohio,  3058;  Sandusky  Harbor,  Ohio,  3061;  Sandusky  River,  Ohio, 
8065;  Huron  Harbor,  Ohio,  3067;  Vormillion  Harbor,  Ohio,  3071;  Black  River 
Harbor,  Ohio,  3072;  Cleveland  Harbor,  Ohio,  3075;  Fairport  Harbor,  Ohio,  3081; 
Ashtabula  Harbor,  Ohio,  3085;  Conneaut  Harbor,  Ohio,  3089;  removing  sunken 
yetsels  or  craft  obstructing  or  endangering  navigation,  3093. 

APPENDIX  P  P. 

REPORT  OF  MAJOR  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvbments.— Erie  Harbor,  Pa..  3096;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
8101;  Dunkirk  Harbor.  N.Y.,  3103;  Buffalo  Harbor,  N.Y.,  3107;  Tonawanda  Har- 
bor  and  Niagara  River,  N.  Y.,  3111 ;  Niagara  River  from  Tonawanda  to  Port  Day,  N. 
Y.,  3113 ;  Wilson  Harbor,  N.  Y.,  3114 ;  Olcott  Harbor,  N.  Y.,  3116 ;  Oak  Orchard  Har- 
bor, N.  Y.,  3117. 

Examination.— Dunkirk  Harbor,  N.  Y.,  3119. 
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REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Charlotte,  N.  Y.,  3132;  harbor  at  Pultneyville,  N,  Y., 
8136;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3140;  harbor  at  Little  Sodus  Bay,  N.  Y., 
3146;  harbor  at  Oswego,  N.  Y.,  3152;  harbor  at  Sacketts  Harbor,  N.  Y.,  3166. 

Examination.— Harbor  of  refutje  in  ^(exi^o  Bay,  N.  Y.,  3169. 

Harbor  Lines.— Oswego  Harbor,  N.  Y.,  3178. 


CONTENTS.  XXI 

APPEi^DIX  RJB. 

REPORT  OF  CAPT.  SMITH  8.  LEACH,  CORPS  OF  ENGINEERS. 

IimoTKiCKim. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
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I.  T.,  3195:  Burlineton  Harbor,  Vt.,  3196;  Otter  Creek,  Vt.,  3198;  Ticonderoga 
Krer,  N.  Y.,  3200;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  3201;  breakwater 
Mttftniction  in  Lake  Champlain,  3202. 

ExuuxATioNS. — North  Hero  Harbor,  Lake  Champlain,  Vt.,  3213;  harbor  at  Adams 
(Tobias)  Landing,  Grand  Isle,  Vt.,  3215. 
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UFto^iMENT.— Oakland  Harbor,  Cal.,  3217. 
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Cil.  3231;  Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  3234. 

EuiLXATiONS.— Twelve-mile  Creek,  San  Francisco  Bay,  Cal.,  3235;  Alviso  Slough, 
«^  3236;  deep-water  harbor  at  San  Pedro  or  Santa  Monica  Bay,  Cal.,  3238. 
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I^Wv-KMEKTs.— San  Joaqnin  River,  Cal.,  3265;  Mokelnnme  River,  Cal.,  3269;  Sao- 
ttttento  and  Feather  rivers,  Cal.,  3271;  Petalnma  Creek,  Cal.,  3276;  Humboldt 
Hirbor  and  Bay,  Cal.,  3278. 

ElAinNATioN8.-^an  Joaquin  River,  Cal.,  from  Hills  Ferry  to  Firebaughs  Ferry, 
acludiofir  closing  of  sloughs  above  Stockton,  3290;  Old  River  Branch  of  San 
Jj^qnin  River,  Cal.,  3294;  Merced  River,  Cal.,  3297;  Tuolumne  River,  Cal.,  3299; 
JwiftUusRiver,  Cal.,  3301;  mouth  of  Navarro  River,  CaU,  3304;  harbor  of  Crescent 
City,  CaL,  3308;  harbor  at  Yaquina  Bay,  Oregon,  3314. 
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''^VBttNTS.— CoquiUe  River,  Oregon,  3324;  CoquiUe  River,  Oregon,  between 
^aiHe  City  and  Myrtle  Point.  3329;  entrance  to  Coos  Bay  and  Harbor,  Oregon, 
^;  Umpqna  River,  Oregon.  3342;  mouth  of  Siuslaw  River,  Oregon,  3344;  Yaquina 
^y»  Oregon,  3357;  Tillamook  Bay  and  Bar,  Oregon,  3368;  entrance  to  Nehalem 
°^t  Oregon,  3371 ;  U]^per  Snake  River,  Idaho,  between  Huntington  Bridge  and 
^«ii  Devils  Mining  District  3372;  upper  Columbia  and  Snake  rivers,  Oregon  and 
^^,,  3375;  Columbia  River,  between  head  of  Rock  Islaud  Rapids  and  foot 
w  Pri€«t  Rapids,  Wash.,  3378;Nasel  River,  Wash.,  3399;  Willapa  Riv*  and  Har- 
«Jt,  Wsah.,  3402;  Grays  Harbor  and  Chehalis  River,  Wash.,  3408;  Chehalis  River, 
J[««h.,  3414:  harbor  at  Olympia,  Wash.,  3415;  Swinomish  Slough,  Wash.,  3419; 

pj>iget  Sound  and  its  tributary  waters.  Wash.,  3425. 

*^»ATiON8.--Chetco  River.  Oregon,  3429 ;  Rogue  River,  Oregon,  3433 ;  Coos  River, 
vf^^fom,  3437;  Alsea,  River,  Oregon,  3440 ;  Nestugga  River,  Oreeon,  344r6 ;  upper  Co- 
^bia  River,  Wash.,  from  international  boundary  to  Rock  Islands  Rapias,  3452; 
Kootenai  River  from  Fry,  Idaho,  to  international  boundary  line,  3456;  Spokane 
«ver,  Idaho,  from  Post  Falls  to  Lake  Coeur  d'Alene,  3458;  Snohomish  River, 
*^ith.,  from  its  mouth  to  Lowell,  3462;  Everett  Harbor,  Wash.,  including  mouth 

^  Snohomish  River,  3464 :  Nooksack  River  and  Bellingham  Bay,  Wash.,  3468. 

^^Uoft  Lurxs.— Ports  in  the  State  of  Washington,  3472. 
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1796      REPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

The  bar  directly  in  front  of  tlie  entrance  has  shoaled  to  socli  an 
tent  that  the  current  is  strongly  deflected  to  the  eastward,  and  in  < 
sequence,  under  unfavorable  conditions  of  wind,  vessels  eudeavorinj 
make  the  entrance  are  liable  to  be  carried  onto  this  bar  and  wrecJi 

The  principal  work  upon  the  jetties  has  been  applied  to  the  consti 
tion  of  wing  dams  and  repairs  to  the  inner  lines  of  jetties.  Some  iii 
tions  to  the  outer  lines  of  the  east  jetty  at  the  land  end  were  mad« 
prevent  the  encroachments  of  the  sea  from  breaking  through  at  t 
point  The  permanent  character  of  the  jetty  structure  is  already 
veloped  in  doubt,  since  the  teredo  has  attacked  the  lower  course  of 
timber  capping  of  a  portion  of  the  jetty. 

To  maintain  the  required  depth  of  channel,  the  dredge  boat  has  h* 
employed  seventy-three  days  of  ten  hours  each,  the  greater  portioi 
which  time  was  spent  in  dredging  between  the  jetties  and  beyond  th 
ends  in  the  Gulf. 

It  is  possible  that  the  30-foot  channel  at  the  Gulf  entrance  may 
successfully  maintained  a  few  years  longer  by  energetic  dredging,  1 
it  is  evident  that  it  will  not  be  a  great  while  before  the  prolongat 
of  the  Jetties  will  become  necessary. 

The  shoaling  of  the  entrance  to  Southwest  Pass  at  its  head  and  1 
('  opening  of  the  channel  into  Pass  a  Loutie  indicate  a  decay  of  Sou 
west  Pass,  and,  since  the  works  at  the  head  of  South  Pass  were  ci 
structed  when  this  was  the  most  active  pass,  it  is  likely  that  so 
reaiTangeinent  of  the  dams,  etc.,  at  the  head  of  South  Pass  may 
necessary  to  meet  the  ch.anged  conditious  of  flow  and  to  preserve  1 
required  depth. 

The  report  of  Mr.  G.  Donovan,  assistant  engineer,  with  accompai 
ing  charts,  is  herewith,  and  gives  all  details  of  the  construction  wo 
done  during  the  year,  the  present  condition  of  the  works,  and  t 
results  they  have  produced. 

Eilimate  effunit  required/or  eiaminatiotti  and  $vrMgt  at  South  Pan,  Miiiinippi  Hi 
during  Ihe  fiscal  gejir  ending  June  SO,  1S95. 

1  aBBietant  engiuoer $2,' 

1  recorder 1,! 

1  stenm  engineer 1,: 

1  water-level  observer 

Rent  of  otiice 

Rent  of  quuTtcrs  for  asaiatant  esghincrs '. 

Mileage  and  trnvtliug  expt'DSeB : 

Repairs  to  laiiuch  and  boats '  >. 

Supplies  for  launch  and  ofllce ; 

CoQtingencica l,f 


Total.. 


Money  statauent. 


.Tuly  1,  1892,  balnncn  iiiiex|ienrtod JTIW. 

Amount  a piiroiitiutcd  by  .let  upproveil  August  II,  I8S8 10,0iXI. 

10,79fl. 

Jiioe  30,  1893,  amount  expended  dniing  fiscal  ;cai H,94(!. 

July  1,  1893,  lialnuco  iiBctpended l,Ri2. 

Aniountai>i>ri>iiriatedby  act  of  August  11,  1888 10,00(1. 

Amount  available  for  flstal  year  ending  .lune  30,  189i ll,8rj:i. 

r  Amount  that  can  be  profitably  expended  in  tiHi'iilycnrendiiig.lun<'30,lSa')  12,410. 
I  Submitted  inoomiiliance  w'ilb  reijUireun-ulH  of  Hectioiin  2  of  viver  and 
1.     hailior  acta  of  18(it>  and  V661  aud  of  eunlry  civil  aet  of  March  3, 18113. 
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Statement  of  expenditures  on  account  of  appropriation  for  **  examinations  and  surveys 
at  South  PasSf  Mississippi  River,"  for  the  fiscal  year  ending  June  30,  1893,  made  in  com- 
pliance with  section  4  of  river  and  harhor  act  of  August  11,  1888, 

Aiuonnt  appropriated  by  act  of  Angnst  11,  1888 $10, 000. 00 

EXPENDITURES. 

1  assistant  engineer,  12  months,  at  $200 $2, 400. 00 

1  recorder,  12  mouths,  at  $100 1,200.00 

1  engineer  launch,  12  months,  at  $100 1, 200. 00 

1  first-class  seaman,  12  months,  at  $70 840. 00 

2  first  class  seamen,  24  months,  at  $65 1,560.00 

1  first-class  seaman,  12  months,  at  $60 720. 00 

1  first-class  seaman,  2^  days,  at  $2 ^ 5. 00 

1  water-level  obsei-ver,  12  months,  at  $10 120. 00 

1  clerk,  1  month,  at  $100 100.00 

1  clerk,  i  month,  at  $90 45.00 

Rent  of  office  and  quarters  at  Port  Eads,  La.,  12  months,  at  ^35 420. 00 

8, 610. 00 

Traveling  expenses,  assistant  engineer 30. 50 

Stationery 20.00 

Repairs  to  steam  launch  General  Reese 277. 39 

Ship  chandlery,  hardware,  etc 6. 54 

Telegrams 2.30 

Total  expenditures 8,946.73 

Eespectfully  submitted.  ^ 

JAICES  B.  QtJINN, 

Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


beport  of  mr.  c.  donovan,  assistant  engineer. 

United  States  Engineer  Office, 

Fort  Eads,  La.,  July  1, 1895, 

Sir:  I  have  to  report  for  the  fiscal  year  ending  June  30,  1893,  relative  to  the  im- 
provement of  the  South  Pass  of  the  Mississippi  Kivor,  the  amount  and  character  of 
the  work  done  during  the  year,  the  present  condition  of  the  works,  and  the  results 
which  they  have  produced  as  ascertained  hy  examinations  and  surveys  made  for 
that  purpose. 

The  work  required  for  this  improvement  is  still  carried  on  under  the  direction  of 
Messrs.  James  F.  How  and  Estill  McHenry  of  St.  Louis,  Mo.,  hy  authority  granted 
them,  as  the  legal  representatives  of  James  B.  Eads,  deceased,  in  au  act  of  Congress 
approved  March  3,  1875. 

The  following  charts  accompany  this  report: 

No.  1.  Chart  of  the  channel  from  South  rass  light-house,  through  the  jetties,  to 
deep  water  in  the  Gulf. 

No.  2.  Chart  of  a  part  of  South  Pass,  from  South  Pass  light-house  to^rand  Bayou. 

No.  3.  Chart  of  a  part  of  South  Pass,  from  Grand  Bayou  to  the  Head  of  the  Passes. 

No.  4.  Chart  of  the  Head  of  the  Passes. 

No.  5.  Plan  and  comparative  profiles  of  South  Pass. 

at  the  head  of  the  passes. 

West  T-head. — During  the  month  of  April  the  piling  near  the  upper  end  of  this 
work  hegau  to  incline  toward  Southwest  Pass,  and  seemed  to  indicate  that  it  might 
be  undermining.  On  examination,  however,  the  mattress  work  was  found  to  be  un- 
disturbed. A  backing  of  piling  was  put  in  at  the  upper  end,  and  connected  by  brac- 
ing with  the  main  work  so  as  to  hold  it  in  place. 

Willows  weighted  mostly  with  earth  were  added  to  the  structure ;  although  the 
piling  and  other  timber  work  above  the  water  is  badly  decayed,  the  mattress  work 
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remains  as  originally  placed,  rendering  the  work  sabstantial.    The  upper  sorfac 
the  work  is  2  ^et  above  the  average  flood  tide. 

The  following  materials  were  used  in  this  work:  109  linear  feet  of  12  by  12  i 
timber,  116  linear  feet  of  4  by  8  and  2^  by  6  inch  scantling,  6  piles,  25  screw  b 
26  inches  long  of  seven-eighths  inch  iron,  224  cords  of  willows,  and  13  cnbic  yard 
stone. 

Wing  Dam, — Daring  last  month  a  wing  dam  projecting  from  the  east  shore  i 
point  50  feet  below  tue  oast  light  was  built  in  order  to  concentrate  tlie  current 
increase  its  scouring  power,  to  the  end  that  the  channel  might  be  cleared  of  the  s 
which  was  being  deposited  at  this  locality. 

The  structure  though  intended  to  be  only  temporary  effectually  served  the  j 
pose  for  which  it  was  built,  and  soon  after  its  completion  the  channel  improved  i 
idly.    During  the  night  of  June  22,  a  portion  of  the  dam  washed  out.  . 

This  dam  was  95  feet  lon^,  and  consisted  of  two  rows  of  piles  8  feet  apart, 
piles  in  each  row  being  6  feet  apart,  and  are  connected  by  12  by  12  inch  timl 
bolted  to  them ;  cross-ties  are  then  bolted  to  these  horizontal  timbers  to  prevent 
rows  of  piles  from  spreading  apart  when  willows  and  stone  are  placed  between  th( 

The  following  materials  were  used  in  this  dam:  28  piles,  227  linear  feet  of  12 
12  inch  timber,  27  screw  bolts,  223  cords  of  willows,  and  22  cubic  yards  of  stone. 

Upper  dam. — But  350  feet  of  this  dam  now  remains  intact,  162  feet  having  was! 
out  during  the  year.  Of  this  distance  100  feet  was  from  the  west  end  and  62  i 
from  the  east  end.  By  reference  to  chart  No.  4  it  will  be  seen  that  the  portioi 
this  dam  still  in  place  is  well  backed  by  the  land  formation  below  it,  and  aa  the  e 
end  has  been  holding  very  well  for  several  months,  it  seems  possible  that  this  W4 
may  not  be  further  encroached  upon  to  accommodate  the  flow  into  Pass  a  Loutre 

Mattress  sill  across  Southwest  Pass, — ^As  nearly  as  can  be  ascertained  about  200  i 
of  this  work  washed  out  during  the  year.  Its  present  condition  is  as  follows :  Cc 
meucing  at  a  point  100  feet  from  the  east  end  of  the  sill,  there  is  600  feet  in  len; 
which  has  disappeared,  thence  for  a  distance  of  500  feet  it  has  settled  an  amoi 
varying  from  3  to  15  feet  since  1879,  and  over  the  remainder  of  its  length  the  setl 
mcnt  has  been  about  2  feet  since  that  year. 

Mattress  sill  across  Pass  a  Loutre, — For  a  distance  of  2,100  feet  from  the  east  end 
this  sill  it  is  covered  with  a  heavy  deposit  of  saiid  so  that  the  depth  of  water  o^ 
it  is  less  than  when  it  was  placed  in  1877.  A  portion  of  the  west  end,  probnl 
about  500  feet  in  length,  was  washed  out  during  the  year. 

The  strong  current  at  this  locality  continues  to  destroy  the  east  dike  which 
many  years  remained  buried  by  deposits  which  the  works  of  construction  caused. 

The  location  of  all  the  works  at  the  Head  of  the  Passes  is  given  on  Chart  No.  4 

IN  SOUTH  PASS. 

One  wing  dam.  No.  10,  was  built  in  Goat  Island  Reach,  numbers  1  and  5  were 
built,  and  numbers  2  and  9  received  additional  willows  which  were  weighted  wi 
earth. 

With  reference  to  these  constructions  it  need  only  be  said  that  a  general  pi 
which  has  been  followed  for  several  years  is  still  adhered  to.  Willows  conflii 
between  parallel  rows  of  piles  which  are  tied  and  cross-tied  to  give  the  strnctu: 
stability,  is  the  general  plan. 

No.  10  is  43  feet  long  and  seven  feet  wide^  No.  5  is  114  feet  long,  and  for  one-h 
its  length  it  is  15  feet  wide;  the  other  half  is  8  feet  wide  and  as  it  is  in  shoal  wn 
the  wifiows  are  confined  between  stakes.  No.  1  is  78  feet  long,  and  for  63  feet  it 
20  feet  wide,  for  15  feet  it  is  10  feet  wide,  and  the  willows  are  confined  between  ro 
of  stakes. 

In  the  construction  and  repair  of  dams  in  this  reach  the  following  materials  w< 
used  :  73  piles.  469  linear  feet  of  12  by  12  inch  timber,  73  screw  oolts,  442  coi 
of  willows,  and  74  cubic  yards  of  stone. 

The  wing  dams  in  Grand  Bayou  Reach  are  shown  on  charts  3  and  4.  Two  new  oi 
were  built  last  month:  they  are  Nos.  13  and  14.  They  project  from  the  east  siic 
and  are  respectively  93  feet  and  52  feet  long,  and  8  feet  wide. 

Dams  number  3,  4,  6,  7,  8,  9,  10,  11,  12,  were  repaired  or  had  material  added 
th«m  during  the  year,  so  that  all  these  structures  which  are  considered  essential  £ 
now  in  good  condition.    The  following  materials  were  used  in  their  construe ti 
and  repair:  97  piles.  565  linear  feet  of  12  by  12  inch  timber,  44  drift  bolts,  51  scr< 
bolts,  488  cords  of  willows,  and  37  cubic  yards  of  stone. 

A  small  bayou  leading  from  South  Pass  into  Garden  Island  Bay,  at  a  point  abc 
one-half  mile  below  Grand  Bayou  was  closed  with  16  cords  of  willows,  and  10  cul 
yards  of  stone. 

At  a  point  about  1^  miles  below  Grand  Bayou  the  land  between  the  piiss  and  t 
bay  waA  cutting  away  on  the  bay  side,  forming  a  small  indentation  in  the  she 
which  might  eventually  extend  to  the  bank  of  the  pass  and  form  a  small  outlet  in 
the  bay.    The  progress  of  this  cutting  away  was  arrested  by  building  a  dam  82  k 
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long  and  8  feet  wide,  consisting  of  30  piles  in  two  parallel  rows,  between  which  72 
cords  of  willows  and  20  cubic  yards  of  stone  were  placed. 

AT  THE  MOUTH  OF  SOUTH  PASS. 

East  Jetty. — Two  cribs  were  added  to  the  capping  of  this  jetty,  which  briugs  it  to 
a  point  3,960>  feet  below  East  Point.  At  the  end  of  the  lafit  crib  and  on  the  sea  side 
of  it  is  another,  with  its  length  at  right  angles  to  the  jetty. 

In  connection  with  the  protection  of  this  jetty  by  preventing,  if  possible,  any 
farther  recession  of  the  land  formation  on  the  eastward  of  it,  two  cribs  were  placed 
nearly  at  right  angles  to  the  shore  and  at  distances  of  500  and  1,500  feet  from  the 
jetty.  The  impression  was  that  these  would  arrest  the  current  along  the  shore  and, 
to  some  extent  at  least,  prevent  its  further  recession. 

Those  placed  on  the  jetty  are  54  and  60  feet  long,  8  feet  wide,  and  ^  feet  high ;  the 
one  placed  at  right  angles  to  the  jetty  is  of  the  same  dimensions  except  the  length, 
which  is  56  feet.  Those  placed  to  arrest  the  recession  of  the  shore  are  231  and  239 
feet  long,  7  feet  wide,  and  from  3  to  4  feet  in  height. 

At  a  locality  from  8,500  to  10^000  feet  below  East  Point  895  cubic  yards  of  stone 
were  placed  on  the  sea  side  of  the  concrete  wall,  and  163  cubic  yards  on  the  river 
side  as  a  protection  to  the  wall. 

The  materials  used  during  the  year  in  the  construction  of  cribs  for  building  up  and 
protecting  this  jetty  were  as  follows:  5,897  linear  feet  of  12  by  12  inch  timber;  1,458 
drift  bolts  from  18  to  24  inches  long  and  ft'om  three-quarters  to  seven-eighths  of  an 
inch  in  diameter;  68  screw  bolts  2  feet  long;  838  linear  feet  of  3  by  12  inch  plank;  248 
cubic  yards  of  stone,  and  4  piles. 

Excepting  the  subsidence  which  took  place,  the  concrete  wall  on  this  jetty  re- 
mained unchanged  during  the  year,  and  is  still  in  fair  condition.  Its  average  sub- 
sidence during  the  year  was  two-tenths  of  a  foot,  and  since  its  completion  in  Sep- 
tember, 1889,  the  average  subsidence  has  been  forty-one  one-hundredths  of  a  foot. 

The  crib  work  capping  over  a  portion  of  this  jetty  will  prove  to  be  but  of  a  ten- 
tative character,  as  the  timber  contained  in  it,  particularly  in  the  lower  courses,  is 
being  destroyed  by  the  teredo. 

By  reference  to  Chart  No.  1  and  note  thereon  the  location  and  character  of  the 
work  on  this  jetty  and  other  work  hereafter  mentioned  will  be  understood. 

Inner  East  Jetty. — This  work  was  continued  upstream  360  feet  during  the  year, 
BO  as  to  keep  pace  with  the  recession  of  the  land  to  the  eastward  of  the  main  jetty, 
whereby  that  work  was  being  uncovered  and  exposed  to  the  sea. 

Materials  were  added  at  other  localities  which  required  building  up,  and  a  crib 
145  feet  long,  9  feet  wide,  and  4  feet  high  was  placed  above  Dam  23,  forming  a  con- 
tinuation of  the  crib  work  from  the  enter  end  of  this  jetty. 

The  following  materials  were  used  in  this  work :  5,004  cords  of  willows,  1,047 
cubic  yards  of  stone,  304  piles,  1,247  linear  feet  of  12  by  12  inch  timber,  and  304 
drift  bolts.    The  work  is  in  good  condition. 

Inner  fVeat  Jetty. — To  this  work  1,706  cords  of  willows  and  176  cubic  yards  of  stone 
were  added  daring  the  year,  and  it  is  also  in  good  condition. 

WING  DAMS. 

One  wing  dam,  No.  46,  was  built  projecting  from  the  east  shore  at  a  point  3,620 
feet  below  East  Point.    It  is  36  feet  long  and  8  feet  wide. 

Eleven  of  the  older  dams  were  repaired,  some  of  them  requiring  new  piling  at  the 
outer  ends  to  replace  those  cut  o£f  by  the  teredo,  while  salt  water  was  m  the  chan- 
nel during  low  river,  and  13  had  materials  added^  them. 

Such  of  these  dams  as  it  is  necessary  to  maintain,  are  now  in  good  condition :  the 
following  materials  were  used  in  them  during  the  year:  64  piles,  871  cords  of  wil- 
lows, 186  cubic  yards  of  stone,  415  linear  feet  of  12  by  12  inch  timber.  111  screw  bolts, 
and  4  drifbbolts. 

DREDGING. 

The  dredge  boat  was  kept  in  comniission  daring  the  year,  and  when  required,  and 
the  weather  permitted,  dredging  was  done.  The  time  occupied  in  actual  work 
amounted  to  73  days  of  10  hours  each,  as  follows :  51  days  in  the  jetty  channel  and 
beyond  the  ends  of  the  jetties,  6  days  in  the  entrance  to  South  Pass  at  its  head,  and 
16  in  the  crossing  in  Goat  Island  Reach. 

THE  PLANT. 

One  barge  100  feet  long,  22  feet  wide,  and  5  feet  depth  of  hold,  and  one  flatboat  30 
by  16  by  2  feet  were  built.  Five  barges,  two  flatboats,  a  pile-driver,  and  derrick 
boat  were  repaired,  a  tool  house  built,  a  corrugated  iron  roof  put  on  carpenter  shop 
and  storehouse,  and  twenty  mooring  piles  driven  along  the  bank  of  the  pass. 


•  •  • 

•     •    • 
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THE  FORCE  EMPLOYED. 

The  average  force  employed  during  the  year,  inclndiug  officers,  mechanics, 
laborers,  was  42  in  u umber. 

EXAMINATIONS  AND  SURVEYS. 

The  principal  results  of  examinations  ami  surveys  made  during  the  year  wil 
found  on  the  charts  which  accompany  this  report,  and  in  the  tables  contained  her 

A  survey  in  the  gulf  and  just  beyond  the  ends  of  the  jetties  was  partially  c 
pleted,  and  then  unavoidably  abandoned,  principally  because  of  the  unfavon 
weather  which  prevailed,  and  also  on  account  of  the  work  required  by  the  close 
tention  it  was  necessary  to  give  to  the  channel  at  the  head  of  the  passes,  and  in 
pass  itself. 

To  obtain  satisfactory  soundings  over  this  area  several  continuously  calm  d 
are  required,  and  the  almost  entire  absence  of  such  weather  has  rendered  this  sea 
exceptional.  Under  any  other  conditions  a  strong  gulf  current  generally  exi 
and  IS  often  opposed  to  the  surface  current,  so  that  the  lead  is  carried  in  one  dii 
tion  while  the  launch  drifts  in  the  opposite  direction,  which  renders  it  impossi 
to  get  aoonrate  soundings,  so  that  at  times  in  past  years  I  have  had  to  discoutii 
the  survey  and  await  more  favorable  conditions.  Then,  too,  in  high  river  we  h 
to  contend  with  the  strong  current  setting  out  from  the  pass,  so  that  en  the  wli 
this  work  may  be  more  satisfactorily  done  when  the  river  reaches  its  low  stage, 
which  time  tne  favorable  conditions  will  obtain,  and  the  deposit  of  sediment  brou^ 
down  during  high  river  wU  have  taken  place. 

AT  THE  HEAD  OF  THE  PASSES. 

The  chart  of  this  survey  is  No.  4.  The  survey  was  made  during  the  month  of  < 
tober,  1892,  while  the  river  was  low. 

Using  section  GH,  which  is  2,120  feet  above  the  upper  dam,  and  comparing  i 
depths  with  those  obtained  one  year  previous,  I  find  that  for  a  distance  of  2,200  f< 
from  the  east  shore  there  has  been  a  shoaling  of  from  1  to  3  feet,  thence  : 
800  feet  to  the  westward  the  shoaling  varies  from  3  to  7  feet,  thence  for  1,050  feet 
the  westward  a  quite  uniform  deepening  of  4  feet  took  place,  while  for  the  remainc 
of  the  section  there  was  practically  no  change. 

U^ing  section  IJ,  which  is  250  feet  above  upper  dam,  it  will  be  found  that  foi 
distance  of  1.600  feet  from  the  east  shore  a  quite  uniform  shoaling  of  5  feet  is  the  i 
suit,  thence  lor  1,200  feet  the  shoaling  averages  3  feet,  thence  for  500  feet  there  it 
deepening  of  13  feet,  thence  for  800  ftet  a  deepening  varying  from  7  to  10  feet,  then 
for  700  feet  a  shoaling  varying  from  6  to  10  feet,  and  for  the  remainder  of  the  secti 
the  shoaling  averages  2  feet. 

From  the  foregoing  it  will  be  ascertained  that  the  area  which  has  deepened  is 
the  eastward  of  a  point  which  is  2,600  feet  from  the  west  shore,  measured  on  t 
upper  section,  and  following  downwards  it  extends  into  Pass  h  Loutre. 

The  26-foot  curve  below  the  mattress  sill  across  Pass  ^  Loutre  moved  to  the  wei 
ward  950  feet,  the  current  seems  forced  to  the  westward  and  is  very  strong  again 
the  west  bank  which  it  is  rapidly  undermining. 

The  shoal  which  appears  in  the  entrance  to  South  Pass,  between  the  beacon  lighl 
had  increased  up  to  the  date  of  the  survey,  but  during  the  month  of  March  it  almo 
entirely  disappeared. 

During  the  same  month,  large  volumes  of  sand  were  being  deposited  at  the  he] 
of  the  passes,  and  gradually  moving  downward,  and  generally  to  the  eastward,  fori 
ing  a  large  snoal. 

The  sand  was  constantly  in  motion,  and  the  shoal  was  now  one  form  and  then  a; 
other,  finally  disintegrating,  forming  many  smaller  shoals,  which  moved  in  difforei 
directions,  being  gradually  worn  away  by  the  current  and  eventually  disappearir 
in  the  deep  water  of  either  of  the  passes. 

Much  sand  had  moved  into  South  Pass,  and  on  June  5  a  shoal  was  found  to  exii 
between  the  beacon  lights  at  the  entrance,  which  rendered  the  channel  depth  lei 
than  the  required  ''navigable  depth  of  26  feet.'' 

Dredging  was  done,  and  finally  a  win^  dam  was  built  to  hasten  the  scouring  < 
a  channel  through  this  shoal.  By  this  time  the  quantity  of  sand  coming  down  ha 
greatly  decreased,  the  channel  began  to  improve  rapidly,  and  on  June  19  it  wt 
found  to  have  become  restored. 

With  the  exception,  therefore,  of  fourteen  days  from  Juno  5  to  June  18,  inclusive 
there  was  a  **  channel  having  a  navigable  depth  of  26  feef  through  the  shoal  at  tL 
head  of  South  Pass  during  the  year. 
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8URVKY  OP  SOUTH  PASS  FROM  ITS  HEAD  TO  SOUTH  PASS  LIGHT-HOUSE. 

Daring  the  month  of  October.  1892,  while  the  river  was  at  its  lowest  stage,  I  com- 
pleted a  survey  of  Soath  Pass,  tne  charts  of  which  are  Nos.  2  and  3,  and  the  foUowfng 
table  compiled  therefrom  gives  the  depth  aodwidthof  the  channel  in  different  sections. 

Tabulated  statement  of  the  depth  and  width  of  channel  throughout  the  South  Pass  of  the 
Mis8i8si2)pi  River  from  East  Point  to  the  head  of  the  Passes,  given  in  separate  reaches 
one-fourth  of  a  mile  in  length,  from  a  sm*vey  made  in  October,  1S92, 
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8|  miles 


Ninth  mile 


9  miles . 
9^  miles 
9^  miles 
9}  miles 


Tenth  mile 


10  miles  . 
104  miles 
10|  miles 
lOf  miles 


Eleventh  mile 


11  miles . 
11^  miles 
Hi  miles 
112  luilt-^a 


Tweiah  milo 


To  above 
East  Point 


Gi  miloH. 
6^  miles. 
6^  miles. 
7  miles.. 


7^  miles. 
7i  miles. 
7|  miles. 
8  miles. . 


ee.q 


A  vailnble 
width  of— 


*»^ 


*t>  I  c  5 


5S 


> 

-< 


9 


CO  fj 


27. 8     220  {/) 

20.  H  I  :<90  ,   (o) 

29,7  I  410  ,   (A) 

33.4  '  41U  300 


20. 8     220 

32.0  i  400 
32.0  I  420 
35.0  1  31)0 
34.8  !  340 


100 
230 
300 
250 


32.0  I  340  I     160 


8 J  miles. 
8.^  miles. 
8}  miles. 
9  miie«.. 


91  miles. 
9^  miles. 
9}  miles. 
10  miles. 


101  miles. 
lOA  miles. 
10}  miles. 
11  miles.. 


Ill  miles. 
ll|  miles. 
11 1  miles. 
12  miles.. 


32.6  I  :t60 
30.8  I  380 
32.5  I  28.)  I 
35.4  1  250 


2,30 
230 
190 
180 


30.8  ,  250  I     180 


32.5  '  280  ' 

28.0  '  360  I 

32.5  I  360 

46.0  I  350  , 


28.0  '  280 


35. 0 
38.0 
3:1.0 
32.0 


340 
320 
320 
270 


150 

(i) 

250 

300 


2T0 
250 
2&'> 
160 


32.0 


40.0 
35.0 
30. 0 

t35f 


35.0 


270 

160 

900 

830 

920 

770 

(*) 

(*) 

m 

(t) 

900 

770 

*  Very  wide. 


t  In  Mississippi  River,  above  the  head  of  the  Pusses. 


in) 

(0) 

(«)- 

<d) 

(e) 


Length  of  the  portion  of  this  reach  lacking  a  central  depth  of  SO  feet. 


Foet. 
925 
30 
780 
440 
300 


(/) 1,320 


(17). 
(i)- 


Foet. 

1,040 
100 
910 


Total 5,845 


By  reference  to  the  comparative  profiles  on  chart  No.  5  it  will  be  seen  that  above 
Grand  Bayou  some  sections  deojiencd  while  others  shoulod^  while  below  that  bayou 
a  marked  deepening  took  place  during  the  yciir. 

These  profiles  furnished  the  most  detailed  information  relative  to  the  changes 
which  have  taken  place  in  tlie  pass  during  the  year  and  since  1875|  the  general  re- 
sult being  a  deepening  during  the  year  und  a  decided  shoaling  since  1875. 

In  Goat  Island  Keach,  at  a  locality  If  miles  below  the  Head  of  the  Passes  light- 
house, a  shoaling  reduced  the  depth  of  water  in  the  channel  to  less  than  the  required 
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'  "navigable  depth  of  26  feet"  for  a  period  of  twenty -six  days  from  May  27  to  June 
20,  botli  dates  inclusive,  also  on  June  30^  and  during  a  portion  of  this  interval,  from 

'  June  12  to  June  18,  inclusive,  the  required  channel  did  not  obtain  at  a  locality  about 
one-half  a  mile  below  the  Head  of  the  Passes  light-house. 

With  the  exception  of  twenty-five  days  above  mentioned,  "a  navigable  depth  of 
26  feet"  was  maintained  during  the  y ear  Uirougbout  South  Pass. 

THE  CHANNEL  THROUGH  THE  JETTIES. 

The  channel  through  the  jetties,  and  beyond  them  to  deep  water  in  the  Gulf  is 
shown  on  chart  No.  1. 

The  required  channel,  "26  feet  in  depth,  not  less  than  200  feet  in  width  at  the  bot- 
tom, and  having  through  it  a  central  depth  of  30  feet  without  regard  to  width,"  was 
maintained  during  the  year  by  the  aid  of  dredging. 

The  fluctuations  in  tlie  depth  and  width  of  this  channel  during  the  year  may  be 
known  from  the  following  table,  and  the  profiles  on  chart  No.  5  explain  the  total 
ehange  in  depth  which  took  place : 

* 
labulated  staiements  relative  to  the  available  depths  and   loidths  of  channel  through    the 

jetties  f  in  separate  reaches  of  £,000  feet  each,  according  to  surveys  niade  during  the  fiscal 

year  ending  June  SO^  1893. 


Date. 


}802. 

Jane 

July 

August 

September 

October 

November 

December 

1693. 

January 

February 

March 

April 

Miy 

June 


Date. 


1892. 


June 

July 

AuguAt . . . 
September 
October  . . . 
November. 
December . 


1893. 


January.. 
Fobrnary 
March  ... 

April 

May 

June 


Distances  from  East  Point,  in  feet. 


0-2,000. 


Availa- 
ble 
depth. 


Available 
width  of— 


30.4 
31.5 
31.5 
31.2 
31.8 
31.5 
31.0 


31.6 
31.6 
33.6 
33.6 
32.0 
32.7 


20-foot 
chan- 
nel. 


205 
320 
260 
300 
360 
300 
320 


340 
330 
260 
300 
250 
300 


30-foot 
chan- 
nel. 


40 
100 
80 
60 
80 
55 
90 


90 
100 
150 
130 
155 
170 


2, 000-4, 000. 


Availa- 
ble, 
depth. 


32.3 
33.0 
33.5 
32.7 
32.5 
32.1 
31.5 


32.2 
31.6 
34.6 
35.0 
34.0 
33.0 


Available 
width  of— 


26-fcot '  :{0-f«»ot 


chan- 
nel, 


340 
350 
350 
330 
355 
350 
330 


350 
330 
360 
360 
380 
800 


chan- 
nel. 


125 
230 
280 
250 
245 
250 
230 


240 
200 
270 
290 
300 
280 


4, 000-6,  OOP. 


Availa- 

bh). 
depth. 


36.0 
32.0 
33.8 
31.2 
31.8 
31.5 
31.6 


31.3 
31.0 
33.1 
33.6 
33.0 
33.8 


Available 
width  of— 


20-foot 

30-foot 

ch.iii- 

eluiii- 

nel. 

nel. 

310 

240 

310 

165 

305 

230 

315 

190 

300 

210 

290 

190 

285 

180 

280 

190 

285 

125 

310 

140 

300 

2(K) 

350 

220 

330 

240 

0, 000-8, 000. 


Availa- 
ble, 
depth. 


Available 
width  of— 


37.0 
35.6 
34.6 
33.6 
31.5 
32. 0 
32.1 


32.1 
31.6 
30.  8 
31.6 
33.0 
30.0 


26- foot 
chan- 
nel. 


270 
2C0 
250 
255 
235 
240 
250 


250 

2K0 
260 
270 
200 


30-foot 
chan- 
nel. 


215 
215 
l!<0 
180 
170 
100 
190 


1(55 

150 

90 

130 

la* 

210 


8, 000-10, 000. 


Availa- 
ble. 
dci)th. 


Available 
width  of— 


36.6 
38.0 
34.8 
33.7 
32.7 
33. 0 
33.5 


.32.2 
32.7 
31.2 
32.3 
32.5 
31.7 


26-foot    30-foot 


chan- 
nel. 


280 
265 
270 
255 
240 
240 
270 


2f0 
215 
2<J0 
250 
280 
260 


chan- 
nel. 


210 
210 
195 
170 
150 
150 
150 


1!>0 
130 
80 
90 
140 
120 


•10,000-12,000. 


Availa- 
ble 
depth. 


33.2 
34.2 
35.0 
33.5 
32.3 
32.6 
33.1 


34.1 
34.0 
32. 4 
32.  G  I 
32. 0 
30.5 


Available 
width  of— 


26-foot 
chan- 
nel. 


280 
270 
260 
255 
250 
260 
265 


210 
'JiM 
205 
250 
275 
270 


30- foot 
chan- 
nel. 


210 

100 
190 

ig:> 

145 
160 


140 
15u 
140 
100 

1  r»r» 

120 
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Beyond  the  end  of  the  jetties  and  on  a  direct  conrae  from  there  to  sea  the  required 
channel  was  maintained  during  the  year,  but  the  channel  turning  to  the  eastward, 
beyond  the  end  of  the  east  jetty,  shoaled  to  such  an  extent  that  it  is  now  practically 
closed. 

The  following  table  gives  the  depths  through  the  jetties  from  1875  to  the  present 
time : 

Table  giving  the  depths  of  water  through  tl^e  jetties  at  various  dates. 


Date. 


DisUnceA  from  EoHt  Point,  in  feet. 


0  to  2,000. 


1875 — June 

1876— May 

August 

November  ... 
1877— March 

July 

October  25  to 
Ig7a-Marcb 

December 

1879— March 

June 

July 

December 

1830— June 

July 

August 

September . . . 

October 

November  . . . 

December 

1881— January 

February 

March 

April 

May 

June 

July 

Anjinist 

October 

November  . . . 

December 

1882— January 

February 

March 

April 

May 

Juno 

July 

Auj^ust 

September . . . 

October 

November  . .  - 

December 

1883 — January 

February 

March 

April 

May 

June 

July 

August 

September . . . 

October 

November  - . . 

December 

1884— January 

February  — 

March 

April 

May 

June 

Augnst 

September . . . 

October 

November  . . . 

December — 
18^ — January 

February 

March 

April 


l)oct-iiil)or  14. 


22.5 
23.3 
23.5 
22.0 
24.1 
24.9 
26.3 
26.0 
28.4 
28.6 
27.5 
30.5 
31.0 
31.0 
30.5 
30.5 
30.7 
91.0 
30.6 
30.9 
30.5 
30.4 
31.5 
30.4 
30.2 
30.0 
31.0 
30.1 
30.2 
30.8 
30.2 
30.5 
31.8 
31.2 
31.7 
30.5 
30.8 
30.0 
30.3 
30.1 
30.0 
30.0 
31.0 
31.0 
31.2 
32. 3 
33.7 
33.2 
32.5 
33.8 
32. 1 
33.4 
32.7 
31.0 
30.5 
31.2 
32.0 
35.7 
35.3 
34.9 
35.0 
31.9 
32.0 
31.1 
32.8 
31.6 
36.7 
41.7 
35.5 
96.0 


2,000  to 

4,000  to 

6,000  to 

4,000. 

6,000. 

8,000. 

18.7 

10.7 

10.2 

20.3 

22.0 

21.0 

10.6 

21.0 

23.5 

20.3 

21.1 

21. 2 

21.1 

23.2 

22.0 

24.0 

26.0 

23.8 

24.4 

28.5 

24.2 

25.9 

35.5 

25.4 

26.4 

35.7 

27.1 

27.5 

43.4 

27.0 

28.4 

47.7 

29.2 

30.7 

31.0 
31.7 

31.0 

48.3 

32.5 

47.8 

31.4 

31.0 

44.0 

30.8 

30.4 

46.0 

32.0 

31.0 

44.4 

30.6 

31.5 

41.0 

30.3 

31.0 

40.3 

30.8 

30.6 

43.0 

30.8 

30.4 

41.9 

33.8 

30.2 

41.6 

32.0 

31.2 

41.3 

32.0 

30.0 

48.0 

33.0 

30.5 

42.7 

32.6 

30.5 

43.8 

32.0 

32.0 

42.5 

33.5 

32.0 

37.6 

32.0 

30.3 

38.3 

31.4 

31.8 

39.2 

30.4 

32.8 

39.4 

30.8 

30.4 

41.3 

31.1 

36.0 

39.7 

30.5 

30.6 

39.2 

30.8 

S2.6 

39.6 

30.5 

32.5 

39.4 

31.0 

35.5 

39.0 

81.2 

32.7 

38.7 

30.6 

32.2 

38.1 

31.8 

31.5 

38.3 

31.9 

31.0 

37.1 

31.0 

32.0 

38.1 

21.5 

31.0 

37.0 

31.2 

31.0 

35.2 

30.2 

31.2 

36.0 

30.5 

32.6 

45.7 

31.5 

35.0 

44.0 

32.2 

36.3 

46.0 

32.3 

34.2 

45.0 

33.4 

34.9 

44.0 

32.0 

38.2 

48.0 

33.4 

34.3 

46.0 

32.3 

34.1 

41.5 

32.0 

33.8 

43.8 

34.5 

32.6 

43.0 

31.6 

32.2 

39.2 

32.7 

31.6 

41.3 

31.6 

39.5 

41.6 

34.0 

37.3 

41.5 

31.7 

35.8 

42.3 

34.3 

35.8 

41.1 

34.0 

35.8 

41.9 

3.3.9 

34.0 

39.0 

33.1 

33.4 

38.6 

82.6 

32.8 

37.2 

32.2 

32.6 

37.  A 

31.1 

36.4 

36.9 

33.1 

3^3 
3^0 

35.7 

30.5 

36.1 

31.0 

36.6 

37.0 

32.0 

8,000  to 

10.000  to 

10,000. 

12,000. 

9.7 

9.2 

17.1 

15.0 

23.0 

10.8 

21.1 

20.3 

21.2 

20.5 

23.5 

20.3 

23.0 

23.7 

24.3 

23.0 

25.3 

23.0 

27.0 

27.0 

29.2 

28.0 

30.7 

30.6 

31.8 

30.8 

35.1 

32.0 

31.5 

30.5 

32.0 

30.0 

32.0 

31.5 

31.0 

30.5 

30.9 

30.3 

31.0 

30.3 

30.7 

30.3 

31.0 

30.0 

32.0 

80.5 

33.0 

30.5 

80.5 

31.2 

31.7 

31.7 

33.0 

32.0 

31.0 

30.2 

31.2 

30.3 

30.0 

30.1 

30.2 

30.0 

30.2 

30.7 

30.8 

30.2 

31.6 

32.5 

30.3 

33.0 

31.3 

31.0 

31.3 

31.0 

31.3 

31.6 

31.8 

30.5 

30.8 

30.5 

31.4 

31.2 

31.2 

31.2 

31.0 

30.4 

30.1 

30.1 

30.0 

80.1 

30.3 

30.3 

80.0 

39.0 

30.3 

32.4 

31.0 

33.0 

31.5 

31.8 

33.4 

32.2 

32.3 

)0.6 

32.0 

80.5 

31.5 

31.0 

31.6 

30.2 

31.8 

30.3 

31.0 

30.7 

33.8 

38.7 

32.7 

35.4 

35.1 

33.0 

35.0 

35.0 

35.0 

32.0 

33.7 

33.5 

32.6 

32.5 

32.4 

30.8 

31.5 

31,4 

34.6 

32.8 

34.1 

36.2 

31.7 

35.7 

82.6 

82.0 
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Table  giving  the  deptiis  of  water  through  the  jellies  at  various  dates — Continued. 


Date. 


1885-May 36.7 

June 34. 7 

July 30.3 

August 36. 5 

September 35. 3 

October 33.8 

November 32.7 

December 33. 0 

1886— January 33.6 

February 32. 8 

March 32  8 

April 35.4 

May 35.9 

June 38. 2 

July 36. 7 

August 35. 0 

September 34. 5 

October 35.0 

November 34.5 

December 34.0 

1887 — January 33. 6 

February 36. 4 

March 35.5 

April 38. 8 

May 39.4 

June 39.0 

July 39.0 

August 35.7 

September 36.0 

October 36.2 

November 35.9 

December 34. 7 

1888— January 35.6 

February 34.3 

March 34.0 

April 36.3 

May 35.2 

June 32.0 

July 34.2 

August 33. 7 

September 32.7 

October 33.3 

November 31.8 

December 31.4 

1889-January 81.0 

February 32.4 

March 30.2 

April 30.8 

May 30.8 

June 30.4 

July 30.3 

August 31. 7 

September 30.0 

October 31.6 

November 31. 0 

December 30.8 

1890— January 30.8 

February 31.7 

March 36.4 

Anril 33.4 

May 32.0 

June 32.0 

July 32.4 

August 32.0 

September 30. 5 

October 32.0 

November 30. 6 

December 31.5 

18»l^January 31.0 

February 31.7 

March 32.0 

April :30.5 

May ::J0.3 

June 33.0 

July 31.4 

August 31. 0 

*From  December  28,  1888,  to  January  4,  1889,  inclosiv 

t  From  October  1  to  October  5,  incluHivo. 

I  Depth  leu  than  30  feet  from  April  25  to  May  6,  both 


Distances  from  East  Point,  in  feet. 


0  to  2,000. 


2,000  to 
4,000. 


35.0 
33,7 
33.1 
35.6 
33.3 
33.7 
32.8 
32.2 
32.5 
32.8 
35.8 
34.5 
35.6 
35.2 
36.7 
36.3 
35.6 
36.2 
35.6 
35.0 
34.0 
34.4 
35.5 

37.0 
35.3 
35.4 
J36.4 
34.6 
34.0 
34.2 
32.9 
32.7 
32.5 
82.4 
33.0 
34.8 
35.2 
33.0 
34.0 
33.7 
32.7 
33.3 
32.8 
32.4 
31.3 
32.5 
32.2 
32.1 
32.0 
32.2 
31.0 
31.4 
31.3 
31.0 
31.2 
31.0 
30.8 
30.7 
33.2 
36.0 
34.0 
33.6 
33.4 
33.0 
31.4 
31.0 
31.2 
31.2 
31.0 

31.0 
34. 
32.0 
J32.0 
31.1 
30.4 
31.0 

e. 


4.000  to 
8,000. 


35.6 
35.7 
36.5 
37.6 
35.2 
35.8 
35.1 
34.2 
33.0 
34.1 
34.0 
34.5 
34.2 
33.4 
36.2 
35.7 
34.6 
34.4 
34.8 
35.3 
33.3 
35.4 
32.6 
33.7 
37.1 
37.5 
35.8 
34.7 
35.0 
34.3 
33.8 
33.9 
33.7 
32.5 
32.6 
33.8 
34.3 
33.0 
33.8 
33.7 
32.8 
82.3 
31.7 
31.6 
30.6 
31.8 
30.4 
31.2 
80.7 
31.3 
31.0 
81.5 
31.2 
31.2 
31.2 
31.2 
31.2 
31.5 
34.0 
35.0 
34.0 
33.0 
34.0 
33.0 
33.0 
31.0 
30.6 
31.0 
31.2 
31.4 
36.4 
36.5 
32.0 
32.0 
30.4 
31.0 


6,000  to 
8.000. 


31.5 

32.8 

33.7 

33.0 

32. 2 

31.3 

30.8 

30.9 

30.2 

31.3 

35.0 

33.7 

31.0 

33.2 

32.8 

34.8 

33.7 

33.0 

32.9 

33.6 

32.3 

31.3 

35.5 

31.0 

31.2 

32.3 

34.0 

33.6 

35.0 

32.1 

30.7 

30.9 

30.5 

31.0 

30.5 

31.0 

31.6 

31.4 

31.0 

31.2 

30.8 

30.6 

30.6 

30.3 

30.3 

32.8 

32.3 

32.8 

32.6 

31.5 

32.4 

31. 6< 

31.0 

31.0 

31.0 

31.0 

30.6 

32.6 

84.0 

35.0 

36.0 

34.0 

34.0 

32.7 

33.0 

30.5 

30.6 

30.7 

32.2 

32.5 

37.5 

30.0 

35.0 

34.7 

33.3 

32.3 


8,000  to 
10,000. 


33.5 
32.8 
33.6 
32.6 
30.7 
30.4 
30.6 
30.5 
30.2 
30.9 
33.1 
33.7 
36.0 
34.5 
32.7 
33.8 
33.6 
34.1 
33.0 
32.6 
32.7 
34.1 
35.5 
34.8 

:u.2 

34.1 
32.0 
31.6 
32.7 
32.2 
31.8 
31.7 
31.5 
31.0 
31.3 
35.0 
33.6 
35.5 
31.9 
31.2 
31.0 
30.4 
30.6 
*29.2 
31.0 
31.0 
31.8 
31.8 
31.2 
31.0 
31.3 
31.4 
31.1 
31.7 
31.3 
31.7 
31.0 
34.4 
84.0 
38.7 
39.0 
39.8 
39.0 
35. 0 
35.0 
34.0 
34.0 
32.3 
32.3 
35.2 
36.0 
36.4 
86.0 
37.0 
35.8 
32.9 


10,000  to 
12,000. 


31.5 
31.3 
31.0 
31.0 
31.7 
30.4 

30.  1 
30.6 
28.0 
30.0 
32.0 
31.0 
34.4 
30.5 
37.0 
34.7 
33.0 
33.  U 
33.5 
33.0 
33.4 
32.4 
33.8 
35.5 
38.1 
35.2 
34.0 
32.7 
32.2 
31.8 
31.2 
31.8 
32.2 
32.0 
30.9 
31.4 
33.0 
33.2 
33.6 
33.2 
32.0 
30.4 
30.8 
30.7 
30.9 
32.5 

31.  G 
30.6 
30.8 
30.8 
31.0 
31.0 


t29.6 
31.4 
31.2 
31.0 
33.0 
33.6 
34.5 
34.0 
35.0 
37.0 
34.0 
33.0 
32.8 
33.0 
33.5 
32.5 
32.7 
34.6 
34.2 
34.0 
35.0 
34.8 
3L4 


dales  inclusive,  and  varied  from  27.5  to  29.4  feet. 
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Table  giving  the  depths  of  water  through  the  jetties  at  various  dates — Continued. 


Dato. 


1801— September. 

October — 

November . 

December  . 
1892— January . . . 

February . . 

March 

April 

May 

June 

July 

AuguHt 

September. 

October 

November . 

December . 

1893 — January . . . 

February . . 

March 

April 

May 

June 


Distances  from  East  Point, 

in  foot. 

0  to  2,000. 

t 

2,000  to 

4,000  to 

6,000  to 

8, 000  to 

4,000. 

6,000. 

8.000. 

10, 000. 

30.0 

30.6 

30.7 

31.0 

31.5 

31.0 

30.8 

30.8 

81.2 

31.2 

31.2 

31.0 

31.3 

81.2 

31.1 

30.1 

30.3 

30.6 

31.4 

31.3 

31.3 

31.6 

31.3 

31.3 

31.8 

30.5 

30.8 

30.8 

31.0 

31.1 

30.8 

30.7 

31.4 

31.7 

31.2 

32.0 

32.0 

33.7 

32.0 

30.5 

*28.1 

*29.6 

38.0 

35.0 

33.0 

*30.4 

32.3 

36.0 

37.0 

36.6 

31.5 

33.0 

32.0 

35.6 

38.0 

31.5 

33.5 

33.8 

34.6 

34.8 

31.2 

32.7 

31.2 

33.6 

33.7 

31.8 

32.5 

31.8 

31.5 

32.7 

31.5 

32.1 

31.5 

32.0 

33,0 

31.0 

31.5 

31.6 

32.1 

33.5 

31.6 

32.2 

31.3 

32.1 

32.2 

31.6 

31.6 

31.0 

31.6 

32.7 

33.6 

34.6 

33.1 

30.8 

31.2 

33.6 

35.0 

33.6 

31.6 

32.3 

32.0 

34.0 

33.0 

33.0 

32.5 

32.7 

33.0 

33.8 

36.0 

31.7 

10,000  to 
12,000. 


30.7 
30.6 
32.0 
32.2 
31.7 
31.0 

30.0 
32.0 
33.2 
34.2 
35.0 
33.5 
32.3 
32.6 
33.1 
34.1 
34.0 
32.4 
32.6 
32.0 
30.5 


Depth  leas  than  30  feet  from  May  20  to  June  20,  both  dates  inclusive,  and  varied  from  28.1  to  29.6  feet. 


THE  NAVIGATION   OF  THE   CHANNEL. 

During  the  months  of  April,  May  and  June  I  reported  the  grounding  of  eleven 
isteamers,  two  at  the  Head  of  the  Paeses,  one  ran  to  the  westward  of  the  west  heacon 
jand  grounded  in  Southwest  Pass,  one  in  the  entrance  to  SDuth  Pass  at  it  head,  one 
at  the  turn  helow  the  Head  of  the  Passes  light-house,  five  at  the  crossing  in  Goat 
Island  Reach,  and  one  900  feet  beyond  the  sea  ends  of  the  jetties.  They  were  draw- 
ing from  22  to  25  feet. 

In  five  cases  the  grounding  might  easilv  have  been  avoided ;  in  the  other  cases  the 
accidents  were  caused  by  the  vessels  striKing  temporary  lumps  of  sand  which  were 
forming  here  and  there  with  such  frequency  that  it  may  have  been  difficult  to  avoid 
them.  Vessels  remained  on  these  lumps  but  a  short  time,  however,  when  they 
would  cut  downward  and  to  the  eastward,  and  finally  ''  bring  up  "  against  the  east 
;bank,  where  they  would  be  held  by  the  strong  current  until  they  were  pulled  off 
by  tugs. 

Assistance  from  tngs  was  required  in  five  cases,  and  the  greatest  delay  to  the  ves- 
sel in  any  case  was  forty-five  hours.  This  detention  the  steamship  Gerona  experi- 
enced, but  her  grounding  could  in  no  sense  be  attributable  to  the  nonexistence  of  a 
channel  sufficient  for  her  accommodation,  for  it  was  proven  that  a  most  excellent 
channel  did  exist. 

From  time  to  time  I  have  learned  that  steamers  have  touched  bottom,  or  have 
stopped  for  a  short  time  in  the  vicinity  of  the  entrance  to  South  Pass  at  its  head, 
but  as  no  authentic  information  could  be  obtained  as  to  the  cause  or  locality  of 
these  mishaps,  and  as  they  caused  the  vessels  no  detention,  it  would  seem  (juite 
evident  that  a  sufficient  channel  to  float  them  did  exist  in  close  proximity  to  where 
they  touched  or  stopped. 

CONCLUSION. 

In  closing  this  report  I  desire  to  acknowledge  the  faithful  and  efficient  assistance 
rendered  by  Recorder  G.  W.  Lawes. 

Very  respectfully,  your  obedient  servant, 

C.  Donovan, 
Assistant  Engineer, 
Maj.  Jambs  B.  Quinn, 

Corps  of  Engineers,  U.  S,  A, 


APPENDIX  S. 


rlPROVEMENT    OF    RIVERS    AND   HARBORS    IN   SOUTHERN  LOUISIANA 

AND  EASTERN  TEXAS. 


BPOBT  OF  MA  J.  JAMES  B,  QUINN.  CORPS  OF  ENaiNEEBS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1893,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPR0\TEMENT8. 


1.  Cbefuncte  River  and    Bogue  Falia, 

LouiHiana. 

2.  Tickfaw  River  and    ite  tributaries, 

Louisiana. 

3.  Amite  River  and  Bayou   Manchac, 

Louisiana. 

4.  Bayou  Lafourche,  Louisiana. 

5.  Bayou  Terrebonne,  Louisiana. 

6.  Bayou  Plaquemine,  Grand  River,  and 

Pigeon  bayous,  Louisiana. 

7.  Bayou  Courtablean,  Louisiana. 

8.  Bayou  Teche,  Louisiana. 


9.  Channel,  bay,  and  passes  of  Bayou 
Vermillion,  Louisiana. 

10.  Mermentau    River   and  tributaries, 

Louisiana. 

11.  Mouth  andpaases  of  Calcasieu  River, 

Louisiana. 

12.  Harbor  of  Sabine  Pass,  Tex. 

13.  Sabine  River,  Texas. 

14.  Neches  River,  Texas. 

15.  Removing    sunken    vessels  or   craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS. 


16.  Ilomochitto  River,  Mississippi. 

17.  Harbor  of  refuge  on  Lake  Pontchar- 

train,  Louisiana. 

18.  Connection    of   bayous    Black    and 

Terrebonne    between    Southdown 
Plantation  and  Houma,  La. 


19.  Sabine  River  from  Sudduths  Bluff, 

Texas,  to  Losansport,  La. 

20.  Channel  through  Sabine  Lake  from 

Sabine  Pass  to  mouths  of  Sabine 
and  Neches  rivers,  Texas. 

21.  Neches  River,  Texas,  from  its  mouth 

to  Shooks  Bluff. 


Office  United  States  Engineer, 

New  Orleans^  La,,  July  7,  1893. 

General  :  I  have  the  honor  to  transmit  .herewith  annual  reports 
•  *  *  upon  works  of  river  and  harbor  improvement  at  present  in 
my  charge  for  the  fiscal  year  ending  June  30, 1893. 

******* 

Very  respectfully,  your  obedient  servant, 

JA3IES  B.  QUINN, 

Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

1807 
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Si. 

IMPROVEMENT    OF    CHEFUNCTE    (TCHEFIINCTE)    RIVER     AND     I 

FALIA,  LOUISIANA. 

The  project  for  the  improvement  of  this  river  was  adopted  ir 
and  contemplated  the  removal  of  obstructions  in  the  channel,  st 
snags,  logs,  and  overhanging  trees,  and  the  dredging  of  the  bar 
river's  mouth. 

With  the  two  appropriations  made  in  1881  and  1882  of  $1,500 
the  obstructions  below  Covington  were  removed,  and  part  of  the 
pendcd  balance  was  used  for  the  construction  of  a  working  pla 
improving  the  bar  at  the  mouth  and  part  for  the  construction  < 
feet  of  breakwater. 

August  5, 1886,  Congress  made  an  appropriation  of  $2,500  fo 
work,  and  in  1887  channels  were  cut  through  the  bars  between  C< 
ton  and  Old  Landing  5  feet  deep  and  30  to  60  feet  wide,  giving  1 
navigation  for  schooners  between  these  places. 

The  original  estimated  cost  of  improving  this  river  was  $5,46 
gi^eater  portion  of  which  was  for  dredging  the  bar  at  its  mouth. 

It  was  thought,  however,  that  a  dredged  channel  over  this  bar 
not  be  maintained  without  protecting  works,  which  would  cost  cc 
erably  more  than  the  dredging.  Maj.  Stickney,  who  had  charge  o 
work,  caused  a  reexamination  to  be  made  in  1884,  and  in  his  rep< 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1884,  Yol.  ii,  p. 
he  reports  the  river  in  good  order,  except  the  bar  at  ils  mouth 
suggests  as  a  method  of  improving  this  to  build  a  jetty  or  breaks 
2,500  feet  long  across  the  bar  into  the  comparatively  deep  wai 
Lake  Pontchartrain,  and  then  to  dredge  the  channel  through  the 
in  the  hope  that  the  jetty  would  prevent,  or  at  all  events  gieatl 
tard,  the  refilling  of  the  cut  with  sand. 

Under  the  appropriation  of  $1,000  made  September  19, 1890,  the 
of  removing  obstructions  in  the  channel  was  commenced  in  Oct 
1891,  using  the  snagging  plant  which  had  shortly  before  ceased  o 
tions  on  the  Tickfaw  Eiver.  This  plant  consists  of  a  quarter  bo{ 
the  accommodation  of  the  working  party,  and  a  flat  supplied  wi 
derrick  and  steam-hoisting  engine  for  lifting  out  snags,  and  small  b 
tools,  etc.,  ordinarily  used  for  this  class  of  work. 

Snags,  logs,  and  impending  trees  were  removed  from  the  chaui 
the  river  from  Madisonville  to  Old  Landing,  and  from  the  latter  ] 
to  Covington,  on  the  Bogue  Falia,  as  far  as  the  funds  on  Land  w 
permit.  The  principal  obstructions  removed  from  the  channel  di 
the  year  were:  161  snags,  82  overhanging  trees,  61  landslide  tree 
stumps,  44  logs,  and  29  tree  tops.  The  work  was  discontinued  Ko 
ber  30, 1891. 

In  1892  an  appropriation  of  $1,000  was  made  for  maintenance.  J 
from  making  extensive  repairs  to  the  snagging  plant  used  on  th 
provement  of  these  streams,  no  work  was  done  during  the  year. 

The  total  amount  expended  on  the  improvement  to  June  30,  : 
was  $6,758.74. 

The  river  now  has  a  navigable  depth  of  5  feet  to  Old  Landing, 
from  there  to  Covington  the  Bogue  Falia  is  navigable  for  the  ligl 
draft  schooners. 

About  $1,000  will  be  required  each  year  to  keep  the  river  and  hi 
free  of  obstructions. 
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bsiract  of  appropriaiiona  for  improving  Chefuncte  {Tchcfuncte)  liicer  and  Bogue  Falia, 

Louisiana, 

y  act  of  Congress — 

Approved  March  3,  1881 $1,500 

Passed  August  2, 1882 1,500 

y  act  of  Congress  approved — 

August  5, 1886 2,500 

September  19,  18C0 1,000 

July  13,1892 1,000 

Total 7,500 

Money  statement. 

nly  1, 1892,  balance  unexpended $210.74 

.mount  appropriated  by  act  approved  July  13,  1892 1, 000. 00 

1, 210. 74 
line  30,  1893,  amount  expended  during  fiscal  year 469  48 

Tilly  1, 1893,  balance  unexpended 741. 26 

-  ^ 

Amonuttbatcanbeprofitabl^expendedin  fiscal  year  ending  Juno  30, 1895      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


dumber  of  steamers . 
S^omber  of  trips 


gomMkrciax  statistics. 

[From  June  1,  1892,  to  May  31,  1833.] 


5 

541 

Tonnage 100)343 

2 

15 


^^umber  of  barges 
N^nmber  of  trips 


Tonnage 2,925 


Number  of  schooners 
Number  of  trips. 


46 
407 

Tonnage • 24,420 

Total  number  of  vessels - 53 

Total  number  of  trips 963 

Total  tonnage ^. 127,688 

Draft  of  largest  steamer:  Light,  5|feet;  loaded,  6^  feet.    The  entrance  is  croolced 
and  difficult  to  enter,  and  the  bar  at  the  mouth  has  shoaled  to  about  5  feet. 

Beceipts  and  ahipmenta  for  two  years. 


Articles. 


Skipmentt. 


Lumber,  shinglee,  and  Inths. 

Staves 

Brick 

Rand 

Wowl 

Charcoal 

Cottou 

Bice 

Miscellaneoas 

Sheep,  cattle,  and  horses 

Tar  and  rosin , 

Syrnp  

Pecans 

Moss 

Wool , 


Year  folding  Mlay  31, 
1892. 


Tons. 


16,284 

202 

4,540 

11,666 

4,475 

204 

597 

276 

270 


Seceipt*. 

Estimated  at , 

Total 

Increase  oyer  previous  year , 


11,560 


50,054 


Value. 


$100, 726 

234 

14,528 

12,845 

13, 715 

272 

89,582 

7,745 

4,699 


101, 338 


354.  f84 


Year  ending  May  31, 
1893. 


Tons. 


8,314 


4,405 

11, 776 

234 


219 

1,103 

100 

101 

124 

138 

8 

8 

4 


8,760 


30,284 


Value. 


$120. 200 


16,571 

15, 702 

410 


36.770 

27^496 

5,000 

7,386 

2,730 

4,631 

1,488 

296 

040 


187,500 


429,126 


74,442 


BNG  93 lU 


1810      REPORT   OF   THE    CHIEF    OF   ENGINKERS,  U.  S.  ARMY. 


Compuraiive  statement  of  rcceijits 

and 

ahipmen 

tsfoi 

'four 

years. 

Year  ending  May  31— 

T0118. 

V 

1890 

27,803 
45,521 
50,054 
30,284 

< 

igOl      - 

Ig92. 

1893     .  .. 

1 

S   2. 
IMPROVEMENT  OF  TICKFAW  RIVER  AND  ITS  TRIBUTARIES,  LOUISI 

This  work  was  commmenced  in  1879  by  an  examination  authorize 
Congress.  The  estimated  cost  of  the  improvement  was  $10,230, 
the  project  was  to  clean  out  this  stream  as  well  as  its  navigable  ti 
taries,  the  Natalbany,  Blood,  and  Pontchatoula  rivers,  by  remo^ 
obstructions  to  navigation  such  as  snags,  logs,  stumps,  and  overb^ 
ing  trees. 

In  1881  $2,000  was  appropriated  with  which  to  commence  work, 
work  under  this  appropriation  was  done  by  contract  in  1882,  and 
miles  of  the  Tickfaw  was  cleaned  out. 

In  1882  Congress  appropriated  $2,000  more.  This  was  expen| 
partly  in  building  plant,  and  the  work  of  cleaning  out  the  stream  ^ 
done  with  this  plant  and  hired  labor.  The  result  was  a  good  navi 
ble  channel  9  miles  above  the  previous  head  of  navigation  on  the  Ti 
faw. 

In  1886  an  appropriation  of  $2,000  was  made,  the  ftinds  to  be  ii| 
for  cleaning  out  the  navigable  branches  of  the  Tickfaw.  In  the  lat 
part  of  1886  and  early  part  of  1887  work  was  resumed  with  the  G 
ernment  plant  and  hired  labor,  and  the  brtoches  cleared  to  the  hi 
of  navigation. 

In  1888  an  appropriation  of  $1,000  was  made  for  improving  the  Ti 
faw  and  its  navigable  tributaries.  The  latter  being  in  good  conditi 
the  snagging  plant  commenced  work  on  the  river  itself  in  May,  1889, 
moving  the  obstructions  that  had  re-formed  since  1887,  and  worked 
stream  to  within  1  mile  of  the  Chapman  Place,  where  operations  ceas 

In  1890  $1,000  was  appropriated  for  continuing  the  improveme 
In  September,  1891,  work  was  commenced  with  the  Government  snj 
ging  plant  and  hired  labor.  The  obstructions  which  had  re-form 
since  1889,  such  as  snags,  logs,  overhanging  trees,  etc.,  were  remov 
from  the  Tickfaw,  Natalbany,  and  Blood  rivers,  the  latter  being  clear 
to  the  head  of  navigation.  About  39  miles  of  channel  had  been  i 
proved  when  work  ceased  October  12, 1891. 

On  July  13,  1892,  an  appropriation  of  $1,000  was  made  for  mai 
tenance.  The  plant,  which  had  shortly  before  been  used  on  the  Ami 
Eiver,  was  towed  to  the  Tickfaw,  and  work  was  commenced  at  t 
mouth  of  the  river  on  December  20, 1892,  and  was  carried  on  upstreai 
resulting  in  the  improvement  of  30  miles  of  channel  by  the  removal 
120  logs,  96  snags,  89  overhanging  trees,  and  63  landslide  trees,  ai 
the  deadening  of  14  trees.  Operations  were  discontinued  January  2 
1893,  and  the  plant  was  laid  up  at  Springfield,  La.,  and  placed 
charge  of  a  watchman. 

Extensive  repairs  to  the  snagging  plant  were  completed  in  Novel 
ber,  1892.  This  plant  consists  of  a  quarter  boat  for  the  working  crei 
a  flat  supplied  with  a  derrick  and  steam  hoisting  engine  for  pnlliB 
out  snags,  and  small  boats,  tools,  etc.,  ordinarily  used  for  this  kind  < 
work. 


APPENDIX  S — REPORT  OF  MAJOR  QUINN.       1811 

The  improvement  is  not  permanent,  as  logs  and  snags  find  their 
way  into  the  channel,  which  require  removal  from  time  to  time.  It  is 
estimated  that  $1,000  will  be  required  annually  to  keep  the  navigable 
channel  in  condition. 

The  total  amount  expended  on  the  improvement  of  these  streams  to 
June  30,  1893,  was  $8,796.30. 

Abstract  of  appropriations  for  improving  Tickfaw  River  and  its  trihutaries,  Lpuisiana, 

By  act  of  Congress — 

Approved  March  3,  1881 $2,000 

Passed  August  2, 1882 2,000 

Approved  August  5,  1886 2,000 

Of  August  11,  1888 1,000 

Approved  September  19,  1890 1,000 

Approved  July  13,  1892 1,000 

Total 9,000 

Money  statement 

• 

July  1,  1892,  balance  unexpended $222. 04 

Amount  appropriated  by  act  approved  July  13,  1892 1, 000. 00 

1, 222. 04 
June  30,  1893,  amount  expended  during  fiscal  year 1, 018. 34 

July  1,  1893,  balance  unexpended - 203.70 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,1895      1, 000. 00 
4  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


[From  Juno  1,  1892,  to  May  31,  1893.] 

Number  of  steamers 5 

Number  of  trips 83 

Tonnage 8,943 

47 

138 


Schooners 
Number  of  trips. 


Tonnage 8,280 

Total  number  of  vessels 53 

Total  number  of  trips 221 

Total  tonnage 17,223 


Comparative  statement  of  receipts  and  8hipm,ent8  for  two 

years. 

Articles. 

Year  endin;;;  May 
31,  1892. 

Year  ending;  May 
31,  1893. 

Tons. 

Value. 

Tons. 

Value. 

Shipinentt. 
Wood 

1,200 

6,792 

30 

537 

121 

95 

$8,440 

42,770 

630 

1,720 
21. 975 

3,581 

3,748 
8,314 

$5,355 
113, 020 

Liiimber. 

Staves 

Brick 

845 
53 
34 

4,573 
6,857 
1,701 

notion - 

M  i«cflllanfiong ^ 

Total 

8,775 
2  632 

79, 116 
93  nnfl 

12,990 
1,000 

131,506 
38,137 

Beeeipia. 

Eatimated  values  of  sundry  mercbandise  taken  to  the 
Tickfaw  River 

Total 

11,407 

102,116 

13,990 

169,643 

Increase  over  previous  year 

2,583 

67,527 

— 
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S3. 

IMPROVEMENT  OF  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIAT 

The  original  project  for  the  improvement  of  this  river  was  adopte 
1880,  which  contemplated  a  channel  5  feet  in  depth  as  far  ui>streai 
appropriations  would  permit,  the  main  part  of  the  work  to  be  (J 
above  the  mouth  of  the  Bayou  Manchac. 

In  1883,  owing  to  the  unsatisfactory  manner  of  doing  the  work 
contract,  the  project  was  amended  so  as  to  provide  for  the  remove 
obstructions  below  the  Manchac  by  the  Government  plant  and  hi 
labor,  and  resulted  in  a  satisfactory  improvement  of  about  8  mile 
the  river. 

In  1886,  under  an  appropriation  of  $2,000,  work  with  Governm 
plant  and  hired  labor  was  resumed,  and  the  logs  and  snags  removed  fi 
about  5  miles  of  river  below  the  moutli  of  the  Bayou  Manchac,  lea  v 
the  Amite  Eiver  in  good  navigable  condition. 

In  1888,  $5,000  was  appropriated  with  the  stipulation  thatlialf  of  1 
sum  might  be  used  in  improving  Bayou  Manchac,  and  in  Noveml 
1888,  work  with  the  Government  plant  and  hired  labor  wa«  conuneu* 
in  this  bayou,  working  up  from  its  mouth  to  Hereford  Landing,  leav 
the  Manchac  in  good  condition  up  to  that  point.  The  plant  was  tl 
taken  back  to  the  Amite  River,  and  from  it  removed  the  snags,  lo 
and  impending  trees  which  obstructed  the  channel. 

In  1890,  $3,800  was  appropriated  for  the  completion  of  the  old  projc 
the  money,  however,  to  be  applied  to  the  Amite  or  Manchac  in  st 
proportions  as  the  engineers  might  deem  best.  Work  was  resumed 
October,  1890,  with  the  Government  plant  at  Hope  Villa,  on  theMancb 
and  the  bayou  cleaned  up  for  a  distance  of  about  3  miles,  when  the  plji 
turned  back,  and,  commencing  at  Wards  Creek,  worked  downstrej 
to  the  Amite  Eiver. 

Snags,  logs,  and  impending  trees  were  removed  from  the  Bay 
Manchac  between  its  mouth  and  Hope  Villa,  and  from  the  river  1 
tween  its  mouth  and  the  junction  with  Bayou  Manchac. 

In  1893,  $2,500  was  appropriated  for  maintenance,  $1,000  of  wlii 
IS  to  be  used  to  construct  a  turning  basin  for  boats  at  or  near  t 
mouth  of  Wards  Creek  on  Bayou  Manchac.  As  the  dredging  of  a  tui 
ing  basin  at  this  place  would  cost  more  than  the  sum  stated,  my  reco 
mendation  that  this  amount  be  held  for  further  increase  was  approve 

Authority  was  obtained  for  repairing  the  snagging  plant.  The  (h 
rick  and  quarter  boats  were  hauled  out  on  ways  and  supplied  with  u< 
decks,  ends,  and  roofs,  with  sheet  planking  on  the  sides,  and  the  hn 
thoroughly  calked.  The  repairs  were  completed  in  November,  181 
and  preparation  made  for  resuming  operations.  This  plant  consists 
a  quarter  boat  for  the  working  party,  a  derrick  boat  with  steam  \\m 
ing  engine  for  removing  obstructions,  and  small  boats,  tools,  etc.,  on 
narily  used  for  this  class  of  work. 

Work  was  commenced  November  17, 1892,  under  the  appropriati( 
of  that  year,  at  Wards  Creek  on  Bayou  Manchac,  and  was  carried  < 
to  Port  Vincent  on  the  Amite  Eiver,  improving  about  20  miles 
channel  by  the  removal  of  57  snags,  57  floating  and  sunken  logs,  \ 
stumps,  29  overhanging  trees,  28  sunken  trees,  and  9  clusters  of  br us 
and  the  deadening  ^f  165  trees.  Tlie  work  was  discontinued  Decei 
ber  16, 1892,  and  the  plant  towed  to  the  Tickfaw  Eiver  for  work  ( 
that  stream. 

Stumps  and  logs  are  continually  getting  into  the  channel,  formin 
snags  and  obstructions,  and  therefore  the  improvement  is  not  perm; 
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iient.  About  $2,500  will  be  required  annually  to  keep  these  streams 
in  navigable  condition.  About  $2,000  will  be  required,  in  addition  to 
the  $1,000  now  available,  for  constructing  the  turning  bsisin  for  boats 
at  or  near  the  mouth  of  Wards  Creek  on  Bayou  Manchac. 

The  amount  expended  on  the  improvement  of  these  streams  to  June 
30,  1893,  was  $25,044. 

Abstract  of  approp)Hation8  for  improving  Amite  Biver  and  Bayou  Manchao,  Louisiana, 

By  act  of  Congress  approved — 

Jun©  14,  1880 $8,000 

March  3,  1881 6,000 

August  5,  1886 2,000 

By  act  of  Congress  of  August  11,  18oJ 5, 000 

By  act  of  Congress  approved — 

September  19,  1890 3,800 

July  13, 1892 - 2,500 

Total $26,300 

Money  statement. 

July  1,  1892,  balance  unexpenelwl $171. 85 

^mouut  appropriated  by  act  approved  July  13,  1892 2, 500.00 

2, 671. 85 
June  30,  1893,  amount  expended  during  fiscal  year 1, 415. 85 

July  1,  1893,  balance  unexpended 1,256.00 

Amount  thatcanbeprofitablyexpendediafi8calyearendiugjuue30,1895      4j  500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Number  of  steamers 
Number  of  trips 


COMMERCIAL  STATISTICS. 
[From  Jnne  1,  1892,  to  May  31,  1893.] 


4 

120 

Tonnage 13,375 

""                     "                  24 

: 60 

3,600 

Total  number  of  schooners 28 

Total  number  of  trips 180 

Total  tonnage 16, 975 

Draft  of  steamers  from  5  fuct  to  7^  feet.    Draft  of  schooners  from  3  feet  to  6  feet. 
Comparative  statement  of  receipts  and  shipments  for  two  years* 


Number  of  schooners 
Number  of  trips 
Tonnage. 


AriicloB. 


Shipment*. 


Lumber,  shinKles,  and  laths 

Wootl i 

Staves 

Sugar  and  molassea 

Cotton  and  cotton  aeed 

Ikliscellaueoua 


Total 


Reci-ij'ts. 


Estimated  at 

Total 

Increase  over  previous  year 


Year  ending  May  31, 
1892. 


Tons. 


5. 958 

5, 231 

388 


1,019 
40 


13,230 


5,294 


18,  530 


Value. 


$48,951 
8,405 
1,764 


174, 090 
5,405 


238, 615 


95,446 


Year  ending  May  31, 
1893. 


Tons. 


10, 567 

4,406 

261 

61 

872 

41 


16,208 


5,891 


334, 061 


22, 099 


3,569 


"Value. 


$86,127 
5,910 
1,229 
5,187 
67. 910 
3,164 


169,  527 


176, 730 


346,  2.'i7 


12,196 
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Comparative  statement  ofreeeipte  and  shipments  for  four  years. 


Year.ending  May  31 — 

Toils. 

V 

1890 

84,295 
17,  792 
18.530 
22,099 

1 

1891 

1892 

1883 

S  4. 

IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

In  1870  a  project  was  approved  for  removing  the  obstructioni 
navigation  in  tbe  bayou,  such  as  snags,  wrecks,  raft  beaps,  and 
pending  trees.  Work  was  carried  on  under  this  project  from  : 
until  1883,  wben  the  plant  was  laid  up  at  Lockport  after  clearing 
bayou  a  distance  of  30  miles  below  that  point. 

in  1884  a  project  was  approved  for  continuing  the  snagging  op 
tions  on  down  beyond  the  place  where  work  had  ceased  in  1883, 
accordingly  work  was  resumed  in  September,  1884,  and  continued 
January,  1885,  when  operations  were  suspended  on  account  of  li 
water.    The  plant  was  subsequently  removed  to  other  places. 

Beyond  surveys  and  examinations  nothing  further  was  done  u 
1888,  when  Congress  appropriated  for  "improviug  Bayou  Lafourc 
Louisiana,  pursuant  to  the  project  of  Lieut.  O.  T.  Crosby,  Corj)! 
Engineers,  dated  June  11,1886,  $50,000,  including  immediate  dredg 
to  secure  low-water  navigation." 

During  eight  months  of  the  year,  when  the  Mississippi  river  is  hi 
Bayou  Lafourche  is  navigable  by  the  largest  steamboats,  but  dur 
extreme  low  water  navigation  is  sometimes  entirely  suspended  for  li 
boats  drawing  over  2  feet  of  water. 

The  project  referred  to  in  the  foregoing  act  was  to  place  a  lock  in  1 
Mississippi  end  of  the  bayou,  cx)nverting  the  bayou  into  a  slack-wa 
stream,  and  then  dredge  a  channel  75  feet  wide  and  6  feet  deep 
mean  low  water  of  the  gulf  throughout  its  length. 

The  act  also  provided  for  immediate  dredging,  and  since  the  bar 
the  river  end  of  the  baj'ou  had  shut  out  navigation  in  1887,  it  was  p 
posed  to  dredge  a  channel  through  this  bar,  the  channel  to  have  a  de]] 
of  4  feet  below  mean  low  water  of  the  gulf,  and  a  width  of  60  feet.  Tl 
dredging  was  done  by  contract  and  admitted  sufficient  water  to  t 
bayou  to  re-establish  flatboat  navigation,  which  had  been  suspend 
a  day  or  two  while  the  cut  was  being  made. 

It  having  been  ascertained  that  about  150,000  cubic  yards  of  mater 
would  have  to  be  dredged  from  the  bayou  to  secure  2  feet  depth  i 
flatboat  navigation,  bids  were  opened  June  10, 1889,  for  dredging  tl 
amount,  but  the  price  bid  was  deemed  too  high  and  the  bid  was  rejectc 
Work  was  then  begun  by  a  hired  dredge  and  continued  until  hi^ 
water  interfered. 

The  channel  had  been  carried  a  distance  of  about  2  miles  from  tl 
mouth,  and  had  a  depth  of  2  to  3  feet  at  mean  low  water  of  the  g\\ 
Upon  commencing  this  dredging  it  was  found  that  the  channel  throu^ 
the  bar  at  the  head  of  the  bayou  had  shoaled  so  as  to  reqiure  redredj 
ing,  and  much  of  the  channel  work  had  to  be  gone  over  several  time 
owing  to  the  cjiving  of  the  sides  of  the  cut.  On  September  15, 189i 
dredging  was  resumed.    The  dredge  had,  as  formerly,  to  reopen  tli 


APPENDIX   S REPORT    OF    MAJOR   QUINN.  1815 

cut  tlirough  the  bar  at  the  head  of  the  bjiyou,  and  redredge.much  of  the 
cliannel  previously  gone  over.  The  work  was  suspended  in  Januarj^, 
1891,  owing  to  high  water,  was  resumed  again  on  August  5, 1891,  and 
continued  until  high  water  again  caused  its  susftension  in  the  latter 
part  o±"  January,  1892. 

Ux>on  the  subsidence  of  the  high  water^  work  was  resumed  on  August 
27,  1892.  In  order  to  prosecute  the  work  more  vigorously  during  the 
low-^water  season  to  pre'serve  the  flatboat  navigation,  authority  was 
ol>taiued  to  hire  an  additional  dredge. 

The  work  was  commenced  at  Donaldson ville  and  was  carried  on  down 
to  tlie  mouth  of  the  bayou,  improving  about  100  miles  of  channel,  and 
making  ilatboat  navigation  available  for  the  entire  loww^ter  season, 
l>y  tlie  removal  of  117,906  cubic  yards  of  material,  315  stumps,  255  logs, 
76  SDags,  and  29  wrecks.  Oi)eration8  were  disconiinued  April  14, 
1893,  owing  to  high  water. 

A.S  the  silting  up  of  the  dredged  channel  takes  place  with  the  re- 
ciirrence  of  higli  water  each  year,  the  improvement  by  dredging  is  slow 
and.  unsatisfactory.  The  construction  of  a  lock  at  Donaldson  ville  will 
almost  entirely  overcome  this  difficulty  and  render  the  navigation  of 
tlie  bayou  safe* and  certain  under  all  conditions  of  the  tide  in  the  Mis- 
sissippi Eiver. 

The  cost  of  a  lock  at  Donaldsonville  was  estimated  by  Lieut.  Crosby 
to  be  about  $450,000.  With  this  lock  completed,  whatever  dredging . 
Avas  done  in  the  bayou  thereafter  would  be  practically  permanent,  and 
a  moderate  annual  expenditure  would  maintain  satisfactory  navigation 
liardly  possible  to  secure  with  any  amount  of  money  under  the  i)resent 
conditions. 

There  has  been  expended  on  the  improvement  of  this  bayou  to  June 
30, 1893,  the  sum  of  $105,334.53. 

Ahairact  of  appropriations  for  improving  Bayou  Lafourche^  Louisiana, 

By  act  of  Congress  approved — 

June  18,  1878 $10,000 

March  3,  1879 10,000 

June  14, 1880 5,000 

Julys,  1884 5,000 

By  act  of  Congress  of  Aii«?nst  U,  1888 50,000 

By  act  of  Congress  approved — 

September  19,  1890 50,000 

July  13,  1892 50,000 

Total 180,000 

Money  statement. 

July  1,1892,  balance  unexpended $56,656.20 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

106, 656. 20 
June  30, 1893,  amount  expended  during  fiscal  year 31, 990. 73 

July  1, 1893,  balance  unexpended 74, 665. 47 

(Amount  (estimated)  required  for  completion  of  cxistin;jj  project 350, 000. 00 
Amountthatcanboprofitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3. 1893. 
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COMMERCIAL  STATISTICS. 
[From  Juno  1,  1892,  to  May  31,  1893.J 

Number  of  Bteamers - 

Number  of  trips  out  of  bayou 

Aggregate  toimage  of  same 

Number  of  barges  entering  bayou 

Aggregate  tonnage  of  same 

Total  vessels 

Total  trips 

Total  toimage 

In  addition  to  the  above,  there  are  three  fctcamors  rnnuiug  bctAvccn  points 
bayou  carrying  passengers,  which,  during  the  year,  made  230  trips,  the  t 
aggregating  10,075  tons.  Besides,  there  are  9  barges  which  ply  regularly  fi 
lower  end  of  the  bayou,  carrying  freight  of  all  kinds  in  connection  -with  a  zti 
There  are  50  other  barges  which  carry  all  kinds  of  freight  (when  the  water 
in  the  bayou"),  conttecting  with  the  steamers  on  the  river  at  the  head  of  tlie 
The  carrying  capacity  of  these  59  barges  is  equal  to  5,151  tons. 

Bec^U  and  shipments  for  two  years. 


Articles. 


Shipments. 


Suear 

Molasses 

Rice 

Potatoes  and  onions 

Eggs 

Moss 

Pecans 

Miscellaneous 


Total 


Receipts. 


Miscellaneous 
Coal 


Grand  total 

Inereftse  over  last  year 


Year  ending  May  31, 
189^. 

Year  endin^^  1 

1893. 

Tons. 

Value. 

Tons. 

V 

20,330 

$2. 531, 155 

40,764 

$4, 

17,334 

510,250 

19,953 

3,337 

162,978 

6,540 

2,738 

73,032 

10,286 

159 

16,308 

92 

196 

9,825 

208 

4 

2,100 

68 

276 

7,441 

394 

50, 373 

3, 313, 089 

78,314 

5.< 

32,562 

i,  991, 853 

67.634 

2,4 

88,920 

355,680 

66.528 

2 

171,  SH5 

5, 660, 622 

212,476 

8.4 

40,621 

2,7 

Comparative  statement  of  receipts  aiul  shipments  for  four  years. 


Year  ending  May  31— 

Tons. 

Val 

1890 

200,746 
217,273 
171,856 
212,476 

$5,7C 
8.24 

1891 

1892 

5  66 

1893 

7,42 

During  a  portion  of  the  low- water  season,  and  on  account  of  the  bars  or  lui 
the  steamers  are  unable  to  enter  the  bayou,  all  business  with  them  being  transat 
by  means  of  barges.  Not  infrequently  the  water  has  been  so  shallow  over  these  1 
that  even  the  barges  could  not  run,  and  navigation  entirely  8U8i)ended.  much  of 
freight  having  to  be  hauled  by  wagons  insti»ad:  this,  too,  during  the  harvest  ti 
when  transportation  is  the  most  needed.  But  this  year,  owing  to  the  dredging  d< 
there  was  no  such  interruptions.  When  the  steamboats  could  not  enter  there 
barge  water,  and  a  considerable  increase  in  tonnage  and  shipments  has  resulted. 
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IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA. 

• 

Previous  to  tbe  commencement  of  the  improvement  of  the  Bayou 
Terrebonne,  it  was  a  little  better  tban  a  drainage  ditch  in  places. 

The  project  adopted  for  the  improvement  of  this  bayou  contemplated 
the  dredging  of  a  channel  4  feet  at  mean  low  water  of  the  Gulf  to 
Houma,  and,  with  the  appropriation  of  $10,000,  made  in  1880,  the  work 
of  dredging  was  commenced  in  that  year  and  continued  until  Decem- 
ber 17,  1887,  when  the  channel  was  completed  to  the  railread  depot  at 
Houma,  where  a  turning  basin  was  dug. 

The  improvement  enables  planters  on  the  bayou  to  float  their  prod- 
uce to  Houma,  the  nearest  railroad  station,  or  else  ship  by  boat  direct 
to  New  Orleans  by  way  of  connecting  bayous  and  canals. 

It  is  doubtful  if  the  improvement  can  be  made  permanent,  as  more 
or  less  silt  finds  its  way  into  the  bayou,  causing  shoals  to  form  which 
will  require  removal  from  time  to  time. 

No  work  has  been  done  during  the  past  year,  and  it  is  not  believed 
that  more  work  will  be  required  during  the  ensuing  year  than  can  be 
secured  with  the  funds  remaining  available. 

The  estimated  cost  of  the  improvement  was  $38,800.  The  comple- 
tion of  the  project  has  cost  $35,808,  leaving  $2,992  still  unexpended. 

Abstract  of  appropriations  for  improving  Bayou  Ten-ehonne,  Louisiana. 

By  act  of  Congress  approved — 

Junel4,lS0 $10,000 

March  3, 1881 : 8,000 

By  act  of  Congress — 

Passed  August  2,  1882 7,000 

Approved  August  5,  1886 10, 000 

Of  August  11,  1888 3,000 

Total 38,800 

Money  statement 

July  1,  1892,  balance  unoxpouded $2,992.00 

July  1,  1893,  balauce  unexpended 2,992.00 


COMMERCIAL  STATISTICS. 
[From  June  1,  1892,  to  May  31,  1893.] 

Number  of  steamers 3 

Number  of  trips 15 

Tonnage 3,300 

Number  of  barges 3 

Number  of  trips 9 


K 


> 


Tonnage 2,22; 

Total  vessels 6 

Total  trips 24 

Total  tonnage 5, 525 

During  the  fiscal  years  1891  and  1802  tlirro  were  no'  stoambnats  rinininir  to  New 
Orleans  direct,  owing  to  the  difitcntties  and  expense  of  navigation,  but  this  year  the 
merchants  and  planters  secured  at  their  own  cost  means  of  transportation  with  the 
above  result.  They  are  also  building  with  their  own  means  a  dredge  to  deepen  the 
bayou  at  its  lower  end. 


1816       REPORT    OF    THE   CHIEF    OF   ENGINEERS,  U,  S.  AKMV- 

Beceipts  and  ahipmenta. 


Articles. 


Sngnr  and  molasses.. 
I^iKcellaueons  freight 
Coal r. 

Total 


3.01O 


1,  It^   : 

121 
1.70O 


/ 


S6. 

IMPROVEMENT  OF  BAYOU  PLAQUEMINE,   GRAND  RIVER,  AND    P:^ 

BAYOUS,  LOUISIANA. 

Prior  to  1867  or  1868  Bayou  Plaquemine  was  navigable  by  the  1j^ 
steamboats,  but  some  time  during  the  years  mentioned  the  police 
of  Iberville  Parish,  without  warrant  of  law,  caused  a  dike  to  bei 
across  the  bayou,  shutting  out  the  water  of  the  Mississippi  River] 

Steamers  which  had  used  the  Plaquemine  route  to  the  Tecbe 
Courtableau  were  thus  forced  to  go  by  way  of  the  month  of  the 
Kiver  and  the  Atchafalaya,  and  at  low  water,  owing  to  the  closi 
the  mouth  of  Red  River,  are  compelled  to  cease  running. 

The  opening  of  this  bayou  is  therefore  of  great  importance, 
opened,  it  would  furnish  communication  at  all  seasons  with  the  i 
gable  waters  of  northern  and  western  Louisiana,  which  are  states 
good  authority  to  have  an  available  length  of  4,300  miles. 

In  1885  a  project  for  the  improvement  of  this  bayou,  by  buildi 
lock  to  connect  it  with  t\ie  Mississippi  River,  and  clearing  out  the  c 
nel  so  as  to  give  a  depth  of  6  feet  at  mean  low- water  level  of  the  i 
was  presented.    This  improvement  was  estimated  to  cost  $1,708,25 

In  1888  $100,000  was  appropriated  "for  securing  a  navigable  cl 
nel  60  feet  wide  and  6  feet   in   depth  from  deep  water  up  to 
Plaquemine  Dike,  and  for  securing  the  mouth  of  the  bayou  from  iur 
caving." 

As  there  was  no  plant  at  the  disposal  of  this  office  for  the  const 
tion  of  dikes,  etc.,  $75,000  of  this  appropriation  was  allotted  for  const] 
tion  of  bank  protections  and  turned  over  to  the  officer  in  charge  of 
fourth  district  of  the  Misssissippi  River  in  May,  1889. 

With  the  remainder  of  the  funds,  dredging  was  commenced  Jun 
1889,  at  a  point  about  5  miles  below  the  town  of  Plaquemine,  the  w* 
being  done  with  a  dredge  belonging  to  the  United  States  and  hi 
labor. 

Owing  to  the  railroad  bridge  not  being  a  drawbridge,  it  was  not  ji 
sible  to  continue  the  dredging  up  to  the  Plaquemine  Dike,  as  specif 
in  the  act  of  appropriation.  The  project  was  accordingly  modified 
as  to  stop  dredging  when  the  railroad  bridge  was  reached,  and  wl 
that  was  accomplished  the  dredge  was  turned  back  and  worked  do 
to  a  point  one-half  mile  below,  when  work  was  discontinued  and  t 
plant  laid  up  and  pLiced  in  charge  of  a  watchman. 

August  20, 1892,  while  in  charge  of  a  watchman,  the  dredge  boat  sa 
at  her  moorings.  Measures  were  at  once  taken  to  raise  the  boat,  a 
on  September  5  she  was  floated.  An  inspection  showed  the  necessi 
for  a  general  overhauling,  and  authority  therefor  having  been  obtains 
repairs  were  commenced  at  once  and  finished  November  20, 1892. 

From  this  date  until  January  1 ,  1893,  the  boat  was  employed  in  ij 
proving  the  bayou,  removing  all  obstructions  for  a  distance  of  3J  mil( 
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The  total  amount  of  material  removed  from  Bayou  Plaquemine  since 
the  comraeucement  of  the  improvement  is  219,987  cubic  yards,  1,706 
logs,  snags,  and  stumps,  many  of  the  latter  requiring  the  use  of  dyna- 
mite to  break  them  uj). 

GRAND  RIVER  AND  PIOEON  BAYOUS. 

The  last  river  and  harbor  act  provided  that  these  streams  "forming 
a  portion  of  the  Bayou  Plaquemine  route'^  should  be  improved,  and 
January  1, 1893,  the  dredge  boat  was  ordered  to  Grand  River  for  that 
purpose. 

Work  was  continued  between  bayous  Sorrel  and  Pigeon  until  March 
22,  1893,  when  the  rapid  rise  of  the  river  forced  its  discontinuance  in 
Upper  Grand  River,  and  the  dredge  was  consequently  ordered  to  Flat 
Lake  ou  the  lower  end  of  this  river,  with  a  view  of  oi)ening  up  the 
route  to  the  Teche  and  Atchafalaya,  via  Grand  River. 

The  operations  in  Grand  River  resulted  in  the  removal  of  13,820 
cubic  yards  of  material,  5,525  overhanging  trees,  067  logs,  16  snags, 
and  55  stumps. 

PIGEON  BAYOUS. 

An  examination  of  Big  and  Little  Pigeon  bayous  has  been  made, 
and  arrangements  are  now  being  made  which  will  cause  the  removal 
of  all  obstructions  in  these  streams. 

When  completed  a  connection  will  be  opened  by  which  steamboats 
from  the  Teche  can  make  connection  on  Lower  Bayou  Plaquemine  with 
the  Texas  and  Pacific  Railway,  and  thus  open  a  new  competing  route. 

PLAQUEMINE  LOCK. 

In  1890  $100,000  was  appropriated  for  continuing  the  improvement 
of  Bayou  Plaquemine,  of  whicli  sum  $60,000  was  allotted  for  complet- 
ing the  bank  protection  ou  the  Mississippi  River,  and  $40,000  was 
allotted  to  this  office. 

Under  this  last  allotment  a  project  for  the  cx)mmencement  of  work 
upon  a  lock  to  connect  the  Mississippi  River  with  the  bayou  was  i)re- 
sented,  and  a  board  of  engineer  officers  was  appointed  to  consider  the 
subject. 

Under  the  direction  of  this  board  plans  for  a  lock  of  sufficient  size 
to  pass  four  coal  boats,  or  the  largest  steamers  which  would  be  liable 
to  make  use  of  that  one  lockage,  were  prepared. 

In  1892  $150,000  was  appropriated,  with  a  proviso  that  "of  which 
sum  not  exceeding  $10,000  may  be  used,  in  the  discretion  of  the  Secre- 
tary of  War,  in  removing  obstructions  from  Grand  River  and  Pigeon 
Bayous,  forming  part  of  the  Bayou  Plaquemine  route." 

As  the  amount  available  for  the  construction  of  the  lock  was  not 
sufficient  to  warrant  the  commencement  of  the  work,  it  has  been  held 
subject  to  an  increase.  The  estimated  cost  of  lock  and  approaches  is 
$700,000. 

During  the  present  year  measures  were  taken  to  secure  the  land 
necessary  for  the  sites  and  approaches  to  the  lock,  and  it  was  found 
necessary  to  institute  proceedings  to  expropriate  the  lands  and  riparian 
rights  involved.  All  the  suits  have  been  tried,  but  as  some  legal  tech- 
nicalities still  remain  to  be  adjusted  the  titles  have  not  as  yet  vested 
in  the  United  States.         • 

Since  the  bayou  is  not  navigated  by  vessels  engaged  in  the  transporta- 
tion of  merclmndise,  owing  to  the  communication  with  the  Mississippi 
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Elver  being  cut  off,  the  commercial  statistics  give  no  indicatiti 
importance  of  this  water  route  when  communication  with  the 
sippi  River  shall  have  been  established. 

Some  idea  of  the  importance  of  this  line  of  communicatioi 
gleaned  from  the  following  table  of  the  value  of  the  commerce 
upon  the  various  streams  to  which  access  will  be  afforded  by  t 
pletion  of  the  Plaquemine  Lock.  The  figures  are  compiled  fi 
report  of  the  Chief  of  Engineers,  and  are  for  the  year  ending  ] 
1891. 

Red  River $( 

Ouachita  and  tributaries ( 

Courtableau  and  Des  Glaises 3 

Bayou  Plaquemiue , 

Bayou  Teche 1 

Bayou  Vermillion 1 

Total 20, 

During  the  year  a  draw  span  has  been  placed  in  the  railroad 
at  Plaquemine. 

It  is  not  deemed  pnident  to  commence  the  foundations  of  tl 
with  less  funds  available  than  may  be  required  for  the  bringing 
foundation  up  to  the  level  of  low  water  in  the  bayou.  It  is  th( 
respectfully  urged  that  sufficient  funds  be  furnished  to  accomplis 
without  delay. 

The  amount  expended  on  this  improvement  to  June  30,  1893 
funds  allotted  to  this  office  was  $32,652.56,  $1,000  of  which  wj 
pended  for  preliminary  examinations  and  surveys  from  the  alio 
of  $75,000  for  bank  protection  at  the  mouth  of  the  bjiyou. 

For  continuing  the  work  of  improving  Grand  Eiver  and  F 
bayous,  forming  a  part  of  the  Bayou  Plaquemine  route,  it  is  r 
mended  that  $10,000  be  appropriated  for  the  next  year,  the  comp 
of  which  work  will  afford  immediate  temporary  relief  to  the  comi 
of  the  Teche  country. 

Abstract  of  appropriations  for  improving  Bayou  Flaquemine,  Louisiana, 

By  act  of  Congress — 

Of  August  11,  1888 $1 

Approved  September  19,  1890 H 

Approved  July  13,  1892 II 

Total 3i 

Money  statenientJ^ 

July  1,  1892,  balance  unexpended '. $73,i 

Amount  appropriated  by  act  approved  July  13,  1892 150,  ( 

223,2 
June  30, 1893,  amount  expended  during  fiscal  year 12, 8 

July  1,  1893,  balance  unexpended 210,4 

July  1,  1893,  outstanding  liabilities 32,9 

July  1,  1893,  balance  available 177,5< 


< 


Amount  (estimated)  required  for  completion  of  exiHting  project l,358,2i 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1895 500, 0( 

Submitted  in  compliance  with  reqnirementsof  sections  2  of  river  and 

harboractsof  18(56  and  1867  and  of  sundry  civil  J^jt  of  March  3,  1893. 


*  This  money  statement  includes  amounts  for  securing  mouth  of  Bayou  Ploqaei 
from  farther  caving.    (See  Appendix  T.) 
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COMMERCIAL  STATISTICS. 


[From  June  1,  1892,  to  May  31, 1893.] 


Ntiinber  of  steamers. 
Tonnage. 


8 

490 

Number  of  trips  made 241 

Tonnage 8,607 

Mucli  satisfaction  is  expressed  over  the  dredging  already  done.  Hitherto  the  nav- 
igartiion  of  the  Bayou  Plaqnemine  had  been  uncertain  and  unsatisfactory;  now  it  is 
assured  and  profitable.  Steamers  are  now  running  regularly  irom  Flaquemine  to 
Grand  River  and  Bayou  Sorrel  for  the  first  time  in  years.  The  lumber  men  in  par- 
ticular are  benefitted^  and  two  new  sawmills  have  been  built,  making  nine  mills 
within  a  distance  of  7  miles  of  Flaquemine. 

Shipments  far  twa  years. 


Articles. 


Sujcar  and  molasses 

Moss 

Miscellaneous  freight  . 
Cotton  and  cotton  seed 
Lumber,  shingles,  etc.. 


Total 


June  1, 1891,  to  May 
81, 1892. 


Tons. 


2,203 

55 

927 


128, eao 


131, 875 


Value. 


$142,920 

2,750 

58,268 


1,139,670 


1, 343, 608 


June  1, 1892,  to  May 
31,  1893. 


Toes. 


1,254 

25 

350 

83 

77,044 


78,766 


Value. 


$117,730 

1,320 

21,000 

3,850 

1,030,850 


1,174,760 


S7. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

During  the  high  water  in  the  Atchafalaya  Eiver  a  bar  forms  at  the 
mouth  of  the  Courtableau,  but  upon  the  subsidence  of  the  Atchafalaya 
the  reflex  water  of  the  bayou  causes  some  scour  to  take  place  on  the 
bar. 

Acting  upon  the  supposition  that  if  all  the  water  carried  by  the  Courta- 
bleau was  concentrated  upon  the  bar  obstructing  its  mouth  it  would  be 
removed  a  project  was  approved  in  1879  which  had  for  its  object  the 
closing  of  all  bayous  flowing  out  of  the  Courtableau  to  the  south- 
ward, to  prevent  any  escape  of  water  by  these  lateral  streams,  and  to 
construct  locks  and  dams  so  as  to  make  slack- water  navigation,  flrst, 
to  Port  Barre,  17  miles  upstream,  and  then  to  Washington,  La,,  11 
miles  farther  up. 

The  preliminary  estimate  for  the  cost  of  this  work  was  $40,000, 
which  was  afterwards  increased  to  $78,600,  and  it  was  reported  in  the 
Annual  Eeport  of  1886  that  the  cost  of  masonry,  lock,  and  dam  would 
be  $175,000. 

In  1882  dams  were  built  on  the  Big  and  Little  Fordoche  bayous,  and 
timber  was  slashed  into  the  smaller  bayous  so  as  to  concentrate  the 
flow  of  water  over  Little  Devil  Bar.  The  result  was  favorable,  and  3 
feet  increased  depth  of  water  was  obtained  in  two  days. 

It  was  reported  that  the  swampers  cut  one  of  these  dams  afterwards 
and  Little  Devil  Bar  again  shoaled  up.  In  1885  the  cut  dam  was  re- 
built and  the  other  one  repaired.  A  sudden  rise  caused  one  of  these 
dams  to  break,  but  it  was  repaired,  and  during  the  following  summer 
good  results  were  hoj)ed  from  the  effect  the  two  dams  would  produce. 

In  the  summer  of  1886  the  Courtableau  was  exceptionally  low,  and 
Little  Devil  Bar  was  shoaler  than  ever.  At  its  lowest  stage  a  skiff 
could  not  be  floated  over  the  bar. 
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From  the  report  of  Lieut.  Crosby  (Annaal  Report,  Chief  < 
gineers,  for  1887,  page  1376),  who  made  an  examination  of  this 
in  September,  1886,  it  will  be  seen  that  the  prospects  of  succes 
with  all  the  runout  bayous  closed,  are  anything  but  certain,  i 
closing  of  two  of  the  principal  outlets  in  one  season  did  prod 
increase  of  3  feet  depth  of  water.  In  view  of  this  fact,  and  tb 
project  called  for  the  plosiug  of  these  bayous,  work  was  resui: 
October,  1886,  with  the  money  appropriated  in  August  of  that  > 

Slight  repairs  were  made  to  the  old  dams  in  the  Big  and  Littl 
doche  and  a  new  dam  was  built  in  Bayou  English.  Bayou  Ma 
was  similarly  closed,  and  the  wings  of  the  dam  closing  the  Big  Foi 
were  repaired.  At  the  time  work  ceased  in  December  the  ba 
cutting  out  rapidly,  there  being  then  a  channel  of  from  3  to  5  feet 
while  when  woi'k  began  there  was  one  of  but  a  few  inches  in  < 
The  new  channel  was  then  of  no  use,  however,  as  the  closure  c 
Eiver  permitted  no  boats  to  enter  the  Atchafalaya  from  the  Missi 
Eiver. 

The  high  water  of  1888  formed  the  bar  again,  as  usual,  depo 
sand  to  a  depth  of  probably  6  or  8  feet  over  a  length  of  2  miles. 

From  a  personal  examination  made  in  October,  1888,  by  Capt. 
during  low  water,  it  was  observed  that  the  preceding  high  wate 
cut  around  one  end  of  each  of  the  dams  already  built,  but  thej 
caused  a  sand  bar  to  form  at  each,  varying  in  height  from  2  to  ^ 
feet  above  the  water  in  the  Com* tableau  at  the  time  of  the  examius 
thus  forcing  all  the  water  in  the  bayou  to  pass  out  into  the  Atchaf^ 
across  Little  Devil  Bar,  the  head  of  which  was  then  some  300  o 
yards  above  the  Little  Fordoche.  The  volume  of  water,  considej 
greater  than  usual  at  low  water,  due  to  heavy  local  rains,  was  rui< 
with  great  velocity,  and  was  moving  a  large  quantity  of  sand,  as  c 
be  plainly  seen,  but  thedepth'at  the  shoalest  point  could  not  have 
greater  than  18  inches. 

Had  the  bar  been  cut  out  to  a  suitable  depth  for  navigation 
doubtful  if  it  would  have  left  sufficient  water  in  the  bayou  abovi 
purposes  of  navigation. 

As  soon  as  possible  preparations  were  begun  after  high  wat^ 
1888  to  repair  the  existing  dams  and  to  build  others  and  for  do 
some  of  the  remaining  outlets,  but  before  the  plant  which  was  t 
used  on  the  work  could  be  put  in  repair  the  water  rose  to  such  a  he 
that  nothing  could  be  done. 

The  water  having  fallen  sufficiently,  work  was  resumed  on  Sepi 
ber  2,  1889.  The  broken  dams  in  bayous  Mamzelle,  English, 
Fordoche  were  all  repaired  and  left  in  good  condition.  Bayous 
Cane  and  Little  Cane,  both  of  which  are  small  and  of  little  iinporta 
were  obstructed  by  slashing  trees  into  them,  and  the  boats  takei 
Bayou  Juramon  on  November  23  for  work,  but  the  water  ros< 
rapidly  the  plant  and  lumber  had  to  be  taken  to  Washington,  laid 
and  the  crew  discharged  November  30,  1889. 

Nothing  was  done  during  the  fall  of  1890  beyond  slight  repairt 
the  derrick  boat,  and,  owing  to  high  water,  work  was  not  resui 
until  September  of  the  following  year. 

The  dams  at  Bayous  Cane,  Mamzelle,  and  Big  Fordoche  were 
repaired  with  piles  and  sheet  piles,  brush  aprons  placed  above  j 
below  them,  held  down  by  sinking  trees  and  earth,  and  left  in  g< 
order.  The  work  was  discontinued  November  20  and  the  plant  I 
up  at  Washington,  La. 
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The  plant  used  on  this  work  x^onsists  of  a  quarter  boat  for  the  crew, 
and  a  flat  supplied  with  a  pile-driver  for  use  in  building  dams,  and  the 
nsnal  supply  of  tools  and  appliances  for  this  class  of  work. 

Through  the  influence  of  the  dams  constructed  the  bar  has  washed 
out  so  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the  Atcha- 
falaya  7  feet  below  the  level  at  which  navigation  was  interrupted  in  the 
summer  of  1891,  but  it  is  doubtful  if  the  completion  of  the  present 
project  will  permanently  remove  the  bar  at  the  mouth,  as  Little  Devil 
Bar  will  reform  at  each  high  water  of  the  Atchafalaya  River. 

The  dams  are  in  fairly  good  condition,  but  will  require  extensive  re- 
pairs in  another  year,  particularly  the  older  ones. 

No  work  was  done  during  the  past  year  beyond  the  care  of  the 
property  and  plant. 

To  June  30, 1893,  there  has  been  expended  on  the  improvement  of 
Bayou  Courtableau  the  sum  of  $31,042.55. 

For  continuing  the  improvement  by  constructing  dams  and  repairs 
to  those  already  built  the  sum  of  $5,000  can  be  economically  expended 
during  the  ensuing  year. 

The  plant  formerly  used  on  this  improvement  having  deteriorated 
and  being  of  no  further  service  for  this  work,  it  was  sold  at  public 
auction  June  20,  1893. 

Jhstract  of  appropriations  for  improving  Bayou  Courtableau,  Louieiana. 

By  act  of  Congress  approved — 

JuneU,  1880 $7,500 

March  3,  1881 7,500 

July  5,  1884 4,000 

August  5,  1886 5,000 

By  act  of  Congress — 

Of  August  11, 1888 5,000 

Approved  September  19, 1890 2, 200 

Total 31,200 

Money  statement, 

July  1,  1892,  balance  unexpended $418. 30 

June  30,  1893,  amount  expended  during  fiscal  year 260. 85 

July  1,  1893,  balance  unexpended 157. 45 

r  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      5, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


COMMERCIAL  STATISTICS. 
[From  Juue  1,  1892,  to  May  31,  1803.1 

Number  of  steamers 6 

Number  of  trips 96 

Tonnage 20,068 
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Beceipts  an^  shijymentsfor  two  years. 


Articles. 


Shipments. 

Sugar  and  TnolaBses 

Kice 

Cotton  and  cotton  seed 

Hiscollaneous 

Total 

J^eceipts. 

Estimated  at 

Total 


Yoar  ending  May  31, 
1892. 


Year  ending:  1^ 


Tons. 


972 

600 

11.717 

72 


13, 361 


6.680 


20, 041 


Yalae. 


$67,157 

22,500 

564. 149 

9,175 


Tons.      I        Vj 


467 
2,075 
4,497 

107 


662.981 


331.490 


7,146 


7,702 


994,471  I      14,848  j 


Comparative  statement  of  receipts  and  shipments  for  four  years. 


Year  ending  May  31 — 


1890. 
1891. 
1892. 
189;{. 


35,807 
32,  618 
20.041 
14, 848 


Va 


$4,  C: 
a,  91 

01 


S  8. 
IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

Ordinarily  this  bayou  is  navigable  for  steamboats  throughout 
year. 

Prior  to  188G  logs,  snags,  and  impending  trees  obstructed  the  ch 
nel,  but  money  having  been  appropriated  the  stream  was  thoroug 
cleared  of  such  obstructions  from  Port  Barre  down. 

In  1890  Congress  appropriated  $5,000  with  which  to  remove  the 
structions  that  had  found  their  way  into  the  bayou  siuce  1886. 

Operations  were  commenced  at  St.  Martinsville  in  October,  18 
with  hired  plant,  and  the  improvement  extended  to  a  point  about 
miles  below.  Work  was  discontinued  December  10, 1891.  The  mj 
obstructions  removed  from  the  channel  as  the  result  of  the  yea 
work  were  238  snags,  144  piles,  98  overhanging  limbs,  36  overhangi 
trees,  30  fallen  trees,  50  sunken  logs,  18  floating  logs,  and  37  stum] 

To  the  close  of  the  year  ending  June  30, 1893,  there  has  been  i 
ponded  on  the  improvement  of  this  stream  the  sum  of  $54,387.49. 

The  improvement  of  the  Teche  can  not  be  considered  as  permanei 
as  sunken  logs,  fallen  trees,  and  wrecks  of  coal  boats  are  constani 
forming  obstructions  which  will  require  removal. 

The  navigation  of  the  stream  is  at  present  also  obstructed  by  shoa 
on  which,  during  the  prevalence  of  northers  in  the  low-water  seaso 
the  available  depth  is  frequently  not  more  than  3  feet.  These  shoa 
are  formed  by  material  washed  into  the  stream  from  the  large  draina^ 
ditehes,  and,  while  no  one  of  them  is  very  long,  they  form  a  series 
dams  over  which  it  is  impossible  for  the  steamers  to  carry  full  loads.  Tl 
evil  is  increasing,  as  every  year  new  ditches  are  opened  and  old  om 
cleaned  out. 
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It  is  generally  upon  these  shoals  that  the  sinkiDg  logs  drop  out  from 
passing  rafts,  making  the  passageway  dangerous. 

As  the  lowwater  season  occurs  at  the  time  of  marketing  the  crops, 
this  condition  is  becoming  of  serious  import  to  the  various  interests 
involved. 

It  is  believed  that  $30,000  can  be  most  advantageously  expended 
during  the  ensuing  year  in  dredging  and  removing  obstructions  from 
the  channel. 

Abstract  of  appropriatUms  for  improving  Bayou  TeoAa,  Loui^na, 

By  act  of  Gongress  approved — 

July  11, 1870 $17,500 

June  14, 1880 6,000 

March  3, 1881 20,000 

Julys,  1884 6,500 

iBeptember  19, 1890 5,000 

Total 65,000 

Money  statement 

Jnlyl,  1892,  balance  unexpended $650.84 

June  30,  1893,  amount  expended  during  fiscal  year 38. 33 

July  1, 1893,  balance  unexpended 612.51 

C  Amount  that  can  be  profitabljr  expended  in  fiscal  year  ending  June  30, 1895    30, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMBRCIAL   STATISTICS. 
[From  Jane  1, 1802,  to  May  31, 1808.  ] 

Number  of  steamers 2 

Number  of  trips ,  42 

Tonnage 8,500 

Number  of  barges 76 

Number  of  trips 75 

Tonnage 62,347 

Total  number  of  vessels 77 

Total  trips : 117 

Total  tonnage 70,847 

The  above  refers  entirely  to  the  tonnage  to  and  from  the  Mississippi  Biver,  and 
does  not  include  the  number  of  trips,  or  tonnage,  of  the  three  steamers  and  barges 
running  from  Morgan  City  to  points  on  the  Bayou  Teche  in  connection  with  the 
railroad,  nor  does  it  include  the  steamers,  their  trips  and  tonnage,  which  annually 
tow  many  rafts  of  logs  from  the  Atchafalaya  Biver  to  the  sawmiliB  on  the  bayou. 

ENa  93 ^116 
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Receipts  and  shipments  for  two  yearB, 


Articles. 


Shipments, 


Snnr 

MOIMMS 

Kic© 

PototoM  and  onions. 
Bi 


LOM 

Pecans 

Hides 

Cotton  and  seed. 
Cotton-seed  oil.. 

Wood 

MIsoeTlaneons. . 


TotaL 

Receipts. 
ICaobinery,  coal,  etc 

Grand  total 

Increase  over  previous  year 


Year  ending  May  31, 

Year  ending 

1892. 

1893 

Tons. 

Valne. 

Tons. 

2,397 

$230,834 

11,^0 

^ 

1,406 

41. 181 

7,820 

184 

7,143. 

4,325 

20 

896 

62 

3 

976 

55 

39 

1.950 

97 

1 

195 

82 

9 

864 

39 

515 

54,951 

324 

204 

12,474 

176 

2,359 
48 

6,066 

4,795 

897 

7,185 

861,825 

25,145 

• 

*. 

57,681 

471,785 

90,136 

1 

64,866 

833,110 

115,280 

5 

•  •  •  ?■•  *•••••• 

50,414 

4, 

Comparative  statement  for  three  years. 


Year  ending  May  31 — 


1891 
1892 
1893 


26.906 

64,866 

115,080 


♦1. 
5, 


The  statement  for  1892  was  for  the  shipments  and  receipts  by  the  all-water 
only  from  the  Bayou  Teche  via  the  Atchafalaya  and  the  Mississippi  rivers.  1 
statement  for  1893  is  incladed  the  shipments  and  receipts  via  steamers  and  rai 
from  Morgan  City  to  New  Orleans — ^abont  three-fourths  of  the  whole. 


S  9. 

IMPROVEMENT  OF  CHANNEL,  BAY,  AND  PASSES  OF  BAYOU  VEKMILI 

LOUISIANA. 

In  1891  a  preliminary  examination  was  made  of  the  bayou,  bay, 
passes. 

A  project  was  approved  in  1892  which  provided  for  the  removj 
snags,  overhanging  trees,  and  logs  in  the  bayou,  and  the  drivin 
guide  piles  in  the  bay  for  marking  the  channels,  at  an  estimated 
of  $25,000. 

An  appropriation  of  $7,500  was  made  for  this  work  July  13, 1S92 

Bids  were  invited  by  advertisement  for  furnishing  a  sait^ 
equipped  steamboat  for  the  work  in  the  bayou  and  bay.  The  propo 
submitted  were  opened  October  7, 1892,  and  the  award  of  contract 
made  to  Victor  Von  Schoeler,  of  Franklin,  La.,  for  the  best  and  r 
suitable  boat  of  those  offered. 

The  plant  contracted  for  consisted  of  a  stern-wheel  steamboat,  ^ 
a  crew  of  fourteen  men,  supplied  with  a  steam  capstan,  steam  wii 
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derrick,  blocks  and  tackle,  and  one  electric  battery  for  removing  ob- 
structions, and  one  pile-driver  for  driving  gaide  piles  in  Vermillion  Bay. 

The  contractor  commenced  snagging  operations  about  18  miles  above 
the  mouth  of  the  bayou  on  December  1, 1892.  The  work  was  carried 
on  up  the  bayou  and  resulted  in  the  improvement  of  37^  miles  of  chan- 
nel by  the  removal  of  3,032  obstructions,  consisting  of  2,377  overhang- 
ing trees,  416  overhanging  limbs,  llO  snags,  68  sunken  trees,  36  stumps, 
and  36  logs.  The  contractor  completed  the  snagging  work  on  March 
9, 1893,  but  owing  to  the  loss  of  his  boat  he  was  unable  to  complete  the 
driving  of  the  guide  piles  in  the  bay  by  the  date  of  the  expiration  of 
the  contract,  and  an  extension  of  time,  to  July  31, 1893,  was  granted 
within  which  to  finish  this  work. 

The  sum  of  $10,000  can  be  most  advantageously  expended  on  this 
improvement  during  the  next  year. 

The  total  amount  expended  to  June  30, 1893,  was  $5,923.20. 


Abstract  of  appropriations  for  improving  the  channelf  hay,  and  passes  of  Bayou  Ver- 

miliony  Louihiana, 


By  act  of  Congrcias  approved  July  13, 1892 

Money  statement. 


$7,600 


Amount  appropriated  by  act  approved  July  13,  1892 $7, 500. 00 

June  30,  1893,  amount  expended  during  fiscal  year 5, 923. 20 


July  1,  1893,  balance  unexpended 

July  1,  1893,  outstandmg  liabilities $623.12 

July  1,  1893,  amount  covered  by  uncompleted  contracts 518. 74 


July  1, 1893,  balance  available. 


1, 576. 80 


1, 141. 86 
434.94 


'Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  received  for  furnishing  a  snag  boat,  eic,  for  improving  the  channel, 
bay,  and  passes  of  Bayou  Vermilion^  Louisianay  opened  at  New  Orleans,  La,,  October 
7, 1892,  by  Maj,  James  B,  Quinn,  Corps  of  Engineers, 


No. 


1 
2 
8 

4 
6 
6 


Kune  and  address  of  bidder. 


KcBeynolds  it  Phunmer,  Sabine  Pass,  Tex — 

John  Hanson,  Berwick,  La 

Victor  Yon  Schooler,  Iranklin,  La 

G.D.Shaw,  Abbeville,  La 

Charles  Springer,  Kew  Orleans,  La 

Harvey  A  Eriuiger,  Harvey's  Canal,  Louisiana 


Prices  bid 

per  day 

for  hire  of 

snai;  boat. 


$57.50 
85.00 
74.86 
47.50 
69.75 
84.50 


Prices  bid 
for  furnish- 
ing and 
driving 
each  guide 
pile  in  place. 


$0.00 
20.00 
9.25 
5.50 
0.75 
8.50 


Conjtract  awarded  to  Victor  Von  Schooler,  of  Franklin,  La.,  with  the  approval  of 
the  Chief  of  Engineers,  he  being  the  lowest  bidder  for  the  best  and  most  suitable 
plant.  Contract  dated  November  5,  1892,  and  approved  November  11,  1892.  Work 
to  be  commenced  within  sixty  days  after  approval  of  contract,  and  completed  on 
or  before  May  1,  1893. 
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COMMERCIAL  STATISTICS. 
[From  Jun6  1, 1892,  to  May  31, 1803.  ] 

Number  of  steamers 

Number  of  trips  made 

Gross  tonnage 

Number  of  schooners '. 

Number  of  trips  made 

Gross  tonnage 

Number  of  barges 

Number  of  trips  made 

Gross  tonnage 

Total  number  of  vessels 

Totalnumber  of  trips 

Total  tonnage : 

Average  draft  of  steamers  and  barges,  loaded,  about  5  feet. 
So  far  as  can  be  learned  no  new  lines  of  transportation  were  established  d 
the  year. 

BeoeiptB  and  shipments. 


Articles. 


Lumber 

Kice 

Cotton 

Cotton  seed . 

Wood 

Ciittle 

SngAT 

Molasses — 
MerchaDdise 
Coal 

Total. 


S    lO, 
IMPROVING  MERMENTAU  RIVER  AND  TRIBUTARIES,  LOUISIANA 

In  1891  a  survey  of  this  river  was  made,  inclading  its  tributaries 
course  through  Lake  Arthur  and  Grand  Lake  to  the  Oulf  of  Mes 
Louisiana. 

The  project  adopted  in  1892  was  estimated  to  cost  $23,615^, 
provided  for  the  removal  of  snags,  logs,  and  overhanging  trees  in 
upper  river  and  a  mud  flat  in  the  lower. 

July  13, 1892,  Congress  appropriated  $7,500  for  this  improvemen 

Bids  were  invited  by  advertisement  for  furuishing  a  suitable  ste 
boat  for  snagging  purposes.  The  bids  submitted  were  opened  Octc 
6, 1892,  and  the  award  of  contract  was  made  to  Harvey  &  Erlingei 
Harveys  Canal,  Louisiana,  they  having  the  best  and  most  suits 
boat  of  those  offered. 

The  plant  contracted  for  consisted  of  a  stemwheel  steamboat,  ir 
a  crew  of  15  men,  supplied  with  a  steam  capstan,  steam  winch,  s 
two  derricks  for  removing  obstructions,  one  electric  battery  for  blast 
stumps,  and  all  other  necessary  appliances  for  this  class  of  work. 

Work  under  this  contract  was  commenced  December  8, 1892,  at 
lower  end  of  Lake  Arthur,  and  proceeded  on  up  theMermentauBii 
improving  that  part  of  the  channel  most  used  for  a  distanceof  38  m 
by  removing  566  obstructions,  consisting  of  383  snags,  172  overhang 
trees,  and  1  wreck.    The  contract  was  completed  March  7, 1893. 

The  sum  of$10,000canbe  advantageously  expended  on  this  impro 
ment  during  the  next  year. 
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The  total  amount  expended  on  these  streams  to  June  30, 1893,  was 
$7,054.03. 

Abstract  of  appropriations  for  improving  Memientau  River  and  tributaries,  Louisiana. 
By  act  of  Congress  approved  July  13, 1892 $7,500 

Money  statement. 

Amonnt  appropriated  by  act  approved  July  13,  1892 $7, 500. 00 

June  30, 1893,  amouiit  expended  durmg  fiscal  year 7^054.03 


Jnly  1, 1893,  balance  unexpended 


445.97 


Amount  (estimated)  required  for  completion  of  existing  project 16, 115. 25 

Amountthatcanbeprotitablj^  expended  in  fiscal  year  ending  JuneSO,  1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  received  for  furnishing  a  steamboat  for  improving  Marmentau 
Biver  and  tributaries,  Louisiana,  opened  at  New  Orleans,  La,,  October  6, 1892,  by  Maj, 
James  B,  Quinn,  Corps  of  Engineers. 


No. 


1 

2 
8 

4 


Nome  and  address  of  bidder. 


MoBAynolda  A.  Plammer,  Sabine  Paaa,  Tex . . . 
Hanrey  A  Xrlinger,  Harveys  Canal,  Loai«ana. 

Q.  B.  Sbaw,  AbboTillo,  La 

Charlaa  Springer,  Kew  Orleans,  La 


Prices  bid 
per  day  for 

hire  of 
steamboat. 


$55.00 
08.00 
89.00 
73.76 


Contract  awarded  to  Harvey  &  Erlingor,  of  Harveys  Canal,  Louisiana,  with  the  ap- 
proval of  tbe  CMef  of  Engineers,  at  $98  per  day,  thej^  being  the  lowest  bidders  for 
the  best  and  most  suitable  boat.  Contract  dated  November  4,  1892,  and  approved 
November  11, 1892.  Work  to  be  commenced  within  ninety  days  after  approval  of 
contract^  and  completed  on  or  before  May  1,  1893. 


COMMERCIAL  STATISTICS. 
[From  June  1, 1892,  to  Hay  31, 1893.] 

Number  of  steamers 6 

Number  of  trips  made 90 

Total  tonnage 23,760 

Number  of  barges 8 

Number  of  trips  made 90 

Total  tonnage 3,600 

Total  number  of  trips 180 

Total  tonnage 37,360 

Average  draft  of  steamers  and  barges,  loaded,  about  4  feet. 

So  far  as  learned  no  new  lines  of  transportation  were  established  during  the  year. 

Beceipts  and  shipments. 


Articles. 


Rioe.. --••••' 
Lumber 

IVood..-.--- 
HerobandMe 

Total.. 


11,900 

150 

4,000 

100 


16,250 


Value. 


1300,400 

1,500 

4,000 

10,000 


324,900 
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S  II. 
IMPROVEMENT  OF  MOUTH  AND  PASSES  OF  CALCASIEU  RIVER,  L0UI8IAJ 

In  1874,  and  again  in  1882-'83,  cuts  were  made  through  the  bare 
Calcasieu  Lake,  above  Calcasieu  Pass.  The  dredged  channel  "wm 
feet  deep,  70  feet  wide,  and  7,600  feet  long.  The  work  was  done  jotm 
contract. 

The  channel  had  again  shoaled  in  1885  to  a  depth  of  3}  feet  a 
needed  redredging,  but,  by  an  unfortunate  wording  of  the  appropi 
tion,  funds  in  hand  for  "improving  Calcasieu  Eiver^  could  not  be  i 
plied  to  this  particular  work.  In  1886  this  was  remedied,  and  fun 
heretofore  appropriated  for  Calcasieu  Eiver  became  available  for  be 
the  pass  and  river. 

Contracts  were  made  in  1886  for  building  two  revetment  walls 
piles  and  planks,  one  on  each  side  of  the  proposed  cut,  to  be  abc 
130  feet  apart,  each  to  be  a  mile  or  more  in  length,  and  between  tbc 
to  dredge  a  channel  100  feet  wide  and  6  feet  deep,  the  material  exc 
vated  to  be  thrown  outside  the  revetment  walls. 

The  same  contract  also  provided  for  the  excavation  of  a  chani] 
through  the  bar  at  the  mouth  of  Calcasieu  Eiver,  at  the  nort|iem  ei 
of  the  lake,  100  feet  wide  and  6  feet  deep.  Work  was  commenced  i 
the  revetments  in  the  winter  of  1886,  but  the  weather  was  so  seve 
that  the  contractor  and  several  of  his  men  died  from  sickness  dae 
exposure  on  this  work. 

In  the  spring  of  1887  work  was  resumed  by  the  administrator  of  U 
contractoi^s  estate,  and  the  revetment  nearly  completed.  At  the  da 
of  the  Annual  Eeport  for  1887  a  dredge  was  expected  to  begin  woi 
within  a  few  weeks,  and  actually  arrived  there  about  the  middles 
August,  but  was  not  ready  for  work  until  the  last  of  November  on  a 
count  of  the  repairs  necessary  and  the  delay  in  making  them. 

About  the  middle  of  September,  when  it  was  thought  the  dred^ 
would  be  ready  for  work  in  a  few  days  at  the  very  latest,  the  admini 
trator  began  driving  down  the  planking  of  the  revetment  into  tt 
ditch  the  water  had  dug  under  it,  but  after  one  day's  work  stoppe4 
Ko  work  was  done  by  hun  after  that  time,  and  the  contract  was  ai 
nulled  January  3, 1888. 

Authority  was  obtained  from  the  Chief  of  Engineers  to  do  this  wor 
by  hired  labor  and  open-market  purchase,  using  the  Government  dredg 
which  had  shortly  before  finished  the  improvement  of  Bayou  Terr< 
bonne.  A  careful  examination  developed  the  fact  that  the  reve 
mentwas  so  badly  worm  eaten  as  to  be  worthless,  showing  that  tb 
life  of  timber  there  was  short.  Application  was  made  to  so  for  modif 
the  project  as  to  omit  the  revetment,  and  this  modification  was  a] 
proved  by  the  Chief  of  Engineers  January  12,  1888.  The  dredge  wa 
put  in  good  condition  and  began  work  on  the  19th  of  March. 

Two  deck  barges  were  hired  and  arranged  for  use  as  dump  8cow« 
but  two  days'  work  with  them  showed  that  the  wooden  shafts  or  Spar 
ish  windlasses,  used  for  closing  the  dumping  doors,  were  not  stron^ 
enough.  These  were  replaced  with  3-inch  iron  shafting  and  worke 
well.  The  material  taken  out  by  the  dredge  amounted  S)  77,159  cubi 
yards,  completing  the  work  as  projected  August  31, 1888. 

In  1888  $10,0CK)  was  appropriated  for  continuing  this  work,  but  a 
the  former  work  did  not  prove  to  be  permanent,  and  the  amount  wa 
too  small  to  begin  operations  with,  it  was  held  subject  to  future  consid 
eration. 

In  1890  Congress  appropriated  $75,000  for  "  improving  the  moutl 
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and  passes  of  Calcasieu  Eiver''  according  to  the  plan  reported  by  Maj. 
W.  H.  Heuer,  Corps  of  Engineers,  in  1886,  and  confirmed  by  Capt.  W. 
L.  Fisk,  Corps  of  Engineers,  in  his  report  of  November,  1888. 

As  this  project  was  for  the  improvement  of  the  mouth  of  the  Cal- 
casieu Eiver  by  means  of  jetties,  etc.,  which  must  be  built  in  a  very 
much  exx>08ed  location  in  the  Gulf,  the  amount  of  money  available  was 
considered  to  be  entirely  too  small  with  which  to  commence  operations, 
economically,  and  was  accordingly  held  for  future  increase. 

The  act  approved  July  13, 1892,  appropriated  $100,000  for  the  im- 
provement of  the  passes  and  river,  and  accordingly  a  contract  was  let 
for  the  construction  of  a  jetty  upon  the  east  side  of  the  channel  across 
the  bar  at  the  mouth  o{  the  pass,  and  a  contract  for  10,000  linear  feet 
of  revetment  for  the  northern  side  of  a  channel  to  be  dredged  through 
the  bar  at  the  head  of  the  pass.  For  the  dredging,  although  adver- 
tised, no  bid  was  received  sufficiently  low  to  warrant  acceptance,  and 
accordingly  it  will  be  done  by  the  Government  dredge. 

The  revetment  has  been  nearly  completed,  and  will  probably  be 
wholly  so  by  the  end  of  July. 

The  east  jetty  has  been  built  out  a  distance  of  but  1,104  feet  from 
the  shore,  owing  to  very  unfavorable  weather  retarding  the  work.  This 
jetty  will  be  similar  to  those  at  Sabine  Pass,  viz,  a  foundation  mat  of 
brush,  and  upon  this  a  riprap  structure  to  reach  2  feet  above  mean 
high  water. 

The  material  placed  in  the  east  jetty  during  the  year  consisted  of 
1,893.56  tons  of  riprap  stone  and  2,453.33  square  yards  of  brush 
mattress. 

The  total  amount  expended  on  the  improvement  to  June  30, 1893, 
was  $56,462.95. 

Some  idea  of  the  commerce  which  will  be  benefited  by  the  comple- 
tion of  the  improvement  may  be  inferred  from  the  statistics  herewith. 

Ah$traet  of  appropriatianM  for  improving  mouth  and  pastes  of  Calcasieu  Eiver,  Louisiana, 

By  ftot  of  Congress  approved — 

June  10,  1872 $15,000 

March  3,  1881 15,000 

By  act  of  Congress — 

Passed  August  2,  1882 10,000 

Approved  July  5,  1884 6,500 

(rfAugustll,  1888 10,000 

Approved  September  19,  1890 75,000 

Approved  July  13,  1892 100,000 

Total 231,500 

Money  statement. 

July  1, 1892,  balance  unexpended $84,935.40 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

184, 935. 40 
June  90, 1893,  amount  expended  during  fiscal  year 9, 898. 35 

July  1. 1893,  balance  unexpended 175,037.06 

July  1,  1893,  outstanding  liabilities $10,231.31 

July  1, 1893,  amount  covered  by  uncompleted  contracts 135, 386. 67 

145, 617. 98 

July  1, 1893,  balance  available 29,419.07 

{Amount  (estimated)  required  for  completion  of  existing  project 425, 000. 00 
Amount  that  can  be  profitably  ex]>«nded  in  fiscal  year  ending  June  30, 1895  350, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  T\N«t  ^b^^ 
harbor  acts  of  1866  and  1867  and  of  suudty  <i\\V\  wsX  qI^^^x^V^  A^^^- 
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COMMERCIAL  STATISTICS. 

[From  June  1, 1892,  to  May  31, 1893.] 

Number  of  steamers 

Number  of  trips  made 3 

Gross  tonnage 24^ 

Number  of  scbooners 

Number  of  trips  made 

Gross  tonnage S 

Number  of  barges 

Number  of  trips  made 

Gross  tonnage 15 

Total  number  of  vessels 1 

Total  tonnage : 267 

The  large  shipments  of  lumber  heretofore  made  to  Me!dcan  and  Central  Anaeri 
ports  oan  not  be  made  now  because  it  is  claimed  that  the  depth  of  water  on  tlie 
will  admit  only  the  lighter  class  of  vessels. 

Beceipia  and  BhipmenU. 


Articles. 


IfUniber 

Sbiuglea.... 

Cotton 

Cotton  seed. 

Bice 

ICerohandise 

Total- 


Tons. 


207,545 


Vail 


180,000 

#990 

6,000 

60 

525 

6H 

550 

<f, 

252 

«, 

20,218 

1,  010. 

2.  Ml. 


S    12. 
IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

The  original  depth  of  water  on  the  bar  obstructing  the  entrance 
Sabine  Pass.  Texas,  did  not  exceed  6  feet.    Attempts  were  made 
1878  and  1880  to  Increase  this  to  12  or  16  feet  by  dredging,  but  tl 
dredged  channels  being  unprotected  soon  filled  up.    In  1882  a  proje< 
was  approved  for  improving  this  entrance  by  means  of  jetties  ar 
dredging  at  an  estimated  cost  of  $3,177,606.50. 

Since  the  approval  of  this  project  there  has  been  appropriate 
$1,448,750.  A  total  of  $1,319,848.48  had  been  expended  to  June  3< 
1892,  of  which  sum  $999,848.48  was  expended  upon  the  present  a] 
proved  project. 

At  the  start  the  jetties  were  built  of  layers  of  brush  and  rock  ballas 
but  it  was  found  that  the  brush  which  was  placed  in  the  jetties  abov 
the  bottom  course  almost  entirely  disappeared,  and  at  present  a  larg 
brush  mattress  is  sunk  for  a  foundation,  and  the  rock  jetty  is  built  upo; 
this  untU  the  crest  is  about  2  feet  above  mean  high  water. 

Owing  to  the  bottom  upon  which  the  mats  rest  being  of  a  rathe 
yielding  material,  some  subsidence  is  to  be  expected,  and  in  construe 
tion  an  allowance  has  been  made  for  this,  but  upon  the  whole  the  sub 
sidence  has  not  exceeded  expectations.  Some  loss  of  height  also  re 
suits  from  the  displacement  of  the  rock  by  wave  action,'  and  since  it  ii 
impossible  to  definitely  separate  this  from  actual  subsidence  it  has  no 
been  possible  to  adjust  the  different  elements  of  jetty  construction  8( 
as  to  exactly  meet  all  the  conditions  of  permanent  structure.  It  ii 
hardly  possible  that  this  condition  will  be  fully  ascertained  until  tht 
ftill  depth  of  channel  has  been  secured  between  the  jetties,  and  conse 
quently  the  advance  of  the  work  is  somewhat  retarded  by  the  main- 
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ance  of  the  jetties,  or  performance  of  work  which  correctly  apper- 

is  to  repairs,  rather  than  to  construction. 

he  east  jetty  has  a  total  length  of  17,100  feet,  16,650  feet  of  which 

been  raised  to  2  feet  above  mean  high  water.    The  oater  450' 
r  is  foundation  work  only. 

he  west  jetty  is  12,840  feet  long.  Of  this  6,609  feet  has  been  raised 
'  feet  above  mean  high  water,  and  6,091  feet  has  only  been  brought 
he  level  of  mean  low  water  and  is  incomplete. 
.s  the  material  between  the  jetties  was  not  readily  removed  by  the 
)ive  action  of  the  water,  dredging,  to  expedite  this,  was  resorted  to. 
lepth  of  channel  of  16  feet  was  arrived  at,  and  it  was  hoped  that  at 
it  a  single  cut  through  to  deep  water  might  be  early  secured,  biA 
gh  weather  has  prevented  the  consummation  of  this  expectation, 
he  dredged  channel  lacks  about  1,500  feet  of  being  abreast  with 
outer  end  of  the  east  jetty,  and  is  about  5,000  feet  distant  from  the 
bot  curve  in  the  Gulf. 

onsiderable  natural  scour  has  taken  place  between  the  jetties  and 
dredged  channel  has  remained  intact,  showing  clearly  that  the  jetr 
so  far  afford  perfect  protection  to  the  channel  between  them,  and 
Q  the  manner  in  which  the  curve  of  12-foot  depth  has  receded  it  is 
$onable  to  infer  that  some  protection  may  also  be  exx>ected  to  a 
Qnel  dredged  beyond  their  extremities. 

he  material  carried  out  by  the  natural  scouring  action  of  the  cur- 
:  has  not  been  deposited  in  front  of  the  jetties,  out  has  completely 
appeared.  Since  the  water  issuing  from  the  pass  is  practically  de- 
L  of  sediment  the  permanence  of  the  channel  after  the  works  are 
pleted  is  practically  assured. 

he  accompanying  chart  shows  the  condition  of  the  channel,  etc., 
e  30, 1893.  It  will  be  observed  that  a  channel  of  11  feet  depth 
ts  between  the  pass  and  the  Oulf,  but  a  vessel  drawing  considera- 
more  than  this  can  safely  enter,  since  the  bottom  is  very  soft, 
lie  material  placed  in  the  jetties  during  the  year  ending  June  30, 
(,  consisted  of  6,136.26  tons  of  capping  stone,  31,839.84  tons  of  rip- 

and  42,139.13  square  yards  of  brush  mattress.  The  material 
Iged  from  the  channel  during  the  year  amounted  to  159,376.58  cubic 
is. 

lie  total  amount  expended  on  this  improvement  to  June  30, 1893, 
$1,528,593.79. 

AhBirad  of  appropriatians  for  improving  harhor  at  Sabine  Paaa,  Toxaa, 

I  act  approved  An^nst  SO,  1852  (suTvey) $5,000 

ed  from  act  of  Congress  approved  June  10, 1873  (for  survey) 2, 000 

st  of  Congress  approved — 

^archS,  575 20,000 

ingnstU,  1876 38,000 

nnelS,  1878  (allotted) 30,000 

TarchS,  1879 25,000 

une  14,  1880 50,000 

farchS,  1881 150,000 

it  of  Congress  passed  August  2,  1882 150,000 

it  of  Congress  approved — 

uly5,  1^, 200,000 

ngn8t5,  1886 198,750 

5tof  Congress  of  Angnst  11, 1888 260,000 

(t  of  Congress  approved — 

eptemberl9,  1890 800,000 

nly  13,1892 360,000 

Total 1,768,760 
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Money  statement 

July  1, 1892,  balance  unexpended $98,901.52 

Amoant  appropriated  by  act  approved  July  13, 1892 350, 000. 00 

448, 901. 52 
Jnne  30, 1893,  amount  expended  during  fiscal  year 208. 745. 31 

July  1,  1893,  balance  unexpended 240,156,21 

July  1,  1893,  outstanding  liabilities $42, 411. 54 

July  1, 1893,  amount  covered  by  uncompleted  contracts 171, 975. 48 

214, 387. 02 


July  1, 1893,  balance  available #. 


25, 769. 19 


Amount  (estimated)  required  for  completion  of  existing  project 1, 728, 856. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 , 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundi^  civil  act  of  March  3, 1893. 


Ahtilract  of  proposals  received  for  extension  of  West  Jetty  and  for  dredging  at  Harbor  of 
Sabine  Pass,  Texas,  opened  at  New  Orleans,  La.,  October  4,  189£,  oy  Maj.  James  B, 
Quinn,  Corps  of  Engineers, 


• 

Name  and  address  of  bidder. 

Jetty  extension. 

Dedging. 

No. 

Ill 
til. 

For  58,000  tons  of  riprap 
stone;  prices  bid  per 
ton. 

Total. 

For  240,000  cnbic  yards 
of  dredff  ing  ;prices  bid 
per  cubic  yard. 

Total. 

Remarks. 

1 

David  V.  Howell,  New  York, 

N.T. 
Travis  L.  Smith,  Columbia,  Tex. 

Frank  A.  Hyatt,  Beaumont,  Tex. 
Onstav  G. i*evy,  Galveston,  Tex. 
Chaa.  Clark  &  Co.,  Galveston, 

Tex. 
Rittenhonse  Koore    Dredging 

Co..  by  B.  L.  MerkeLpresictonL 

Mobile,  Ala. 

$1.87 

.06 

1.87 
1.75 
1.70 

1.80 

$3.37 

3.15 

4.00 
3.00 
8.88 

8.00 

$278,675 

224,076 

315, 216 
257,006 
276, 276 

306,800 

Oentt. 

No    guarantee; 

informal. 
Lowest  bid  for 

2 

8 

Jetty  work. 

4 

6 
6 

13| 
17 

$32,400 
40,800 

Lowest  bid  for 
dredging. 

Contract  for  jetty  extension  awarded  to  Travis  L.  Smith,  of  Columbia,  Tex.,  and 
contract  for  dredging  awarded  to  Charles  Clarke  &  Co.,  of  Galveston,  Tex.,  witn  the 
approval  of  the  Cnief  of  Engineers.  Contracts  dated  October  24, 1892,  and  approved 
Inovember  2,  1892.  Work  on  jetty  extension  contract  to  be  completed  on  or  before 
June  15,  1894,  and  on  dredging  on  or  before  December  31, 1893. 


COMMERCIAL  8TATISTICB. 

[From  June  1, 1882,  to  May  81, 1803.] 

Vessels^ 46 

Number  of  trips 241 

Tonnage 6,853 

Draft  of  heaviest  vessels,  light,  8  feet;  loaded,  14  feet  4  inches. 
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Receipts  and  ahipmenis  for  two  years. 


1835 


Articles. 


Shipmentt. 


Cotton 

Hides 

Lumber 

Merchandise  ■ 


Total 


Bock 

CJoal 

Hercbandise. 
Brick 


Total 


BueipU, 


Year  endhijz  May  31, 


Tons. 


20 

10 

23,951 


23,081 


14,047 


38,028 


7alne. 


$3,200 

1,000 
179,  G32 


183,832 


42,131 


225,963 


Year  ending  May  31, 
1893. 


Tons. 


9,780 
450 


10,230 


8,200 

050 

600 

80 


15, 050 


Yalae. 


$117, 060 
22,500 


139,560 


9,870 

3.800 

25,000 

2,720 


180,950 


S  13. 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

A  survey  of  the  mouth  of  this  river  was  made  in  1871.  It  had  a 
channel  over  the  bar  3J  feet  deep.  In  1872-'73  the  survey  was  extended 
from  the  mouth  to  Belgora,  Tex.  The  information  obtained  did  not 
warrant  the  expenditure  of  any  money  for  improvement  above  Hamil- 
ton, Tex.,  about  247  miles  above  the  mouth,  to  which  point  there  is  3 
feet  depth  for  about  three  months  in  each  year. 

The  estimated  cost  of  improvement  over  this  stretch  of  river  by  the 
removal  of  obstructions,  such  as  logs,  snags,  fallen  trees,  etc.,  was 
$18,000. 

Congress  appropriated  $10,000  in  1878  for  the  improvement,  with 
which  a  channel  6  feet  deep,  70  to  100  feet  wide,  was  dredged  over  the 
bar  at  the  mouth. 

In  1879  Congress  appropriated  $6,000  more,  and  provided  for  a  re- 
survey  of  the  river  from  its  mouth  to  East  Hamilton. 

After  the  survey  was  completed  it  was  deemed  advisable  to  spend 
this  money  in  improving  the  river  above  Orange,  and  cuts  were  made 
from  the  main  river  into  the  Narrows  and  at  Dead  Bend. 

Large  numbers  of  sunken  logs  and  snags  were  removed  from  the 
upper  part  of  the  !N^arrows,  enabling  vessels  of  5  feet  draft  to  get  30 
miles  above  Orange. 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more,  for 
this  river.  The  bar  at  the  mouth  had  again  shoaled.  This  was  re- 
dredged  in  1881-'82  to  a  depth  of  6  feet,  and  a  channel  100  feet  wide 
was  made  a  little  over  1  mile  in  length,  which  still  remains  in  fair  con- 
dition. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  was  in  a  sufficiently  good  condition  for  the  limited  com- 
merce which  it  carried,  this  money  was  held  for  further  use. 

An  examination  in  May,  1889,  showed  many  snags  and  some  shoal 

i laces  in  the  part  of  the  channel  known  as  the  li^arrows,  and  as  some 
4,000  was  available  for  work,  a  project  was  submitted  for  removing 
the  snags  and  closing  the  two  "Old  River"  branches  with  dams  of 
piles,  brush,  aud  earth,  to  throw  all  the  water  into  the  i^arrows. 
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This  project  was  approved,  the  work  advertised,  and  "contrac 
entered  into  September  20, 1889,  with  the  Sabine  Tram  Conii>i 
complete  the  work  by  December  1, 1889,  for  $3,647. 

The  smaller  dam  was  successfally  built,  and  most  of  the  piles  c 
for  the  larger  one,  when  a  sudden  rise  in  the  river  washed  out  mt 
them.  The  water  continued  rising  and  remained  so  high  that  sail 
tory  work  could  not  be  done,  so  that  the  contract  was  extended  1 
tober  30, 1890,  by  the  Chief  of  Engineers.  Work  was  resumed  ix 
tember,  1890,  and  finished  in  December  of  that  year,  completii] 
project. 

July  13, 1892,  an  appropriation  of  $5,000  was  made  for  impr^ 
Sabine  Biver  up  to  Sudduths  Bluff,  Texas. 

Bids  were  invited  for  famishing  a  steamboat  for  work  ondei 
appropriation.  Those  received  were  not  deemed  advantageous  t 
Government,  and -they  were  rejected  with  the  approval  of  the  Oh 
Engineers.  The  work  was  readvertised  and  bids  were  opened  Apr 
1893.  The  award  of  contract  was  made  to  Liles  &  Allardyce,  of  £i 
ville,  Tex.,  for  the  best  and  most  suitable  boat  at  the  most  reasoi 
price. 

The  plant  contracted  for  consists  of  a  stem-wheel  steamboat,  w 
crew  of  12  men,  a  steam  capstan,  hoisting  machine,  etc.,  electric  bat 
fuses,  and  dynamite  for  removing  obstmctions  from  the  river. 

Snagging  operations  are  to  be  commenced  July  1, 1893,  and 
pleted  on  or  before  October  1, 1893. 

The  approved  project  of  1892  provides  for  the  improvement  of 
river  between  Sabine  Lake  and  Sudduths  Bluff*  by  the  removal  of  sj 
and  other  obstructions,  at  a  cost  of  $10,000. 

It  is  estimated  that  $2,000  will  be  required  annually  to  keep  the  i 
in  condition  after  the  snags  are  removed. 

There  has  been  expend^  on  the  improvement  of  this  river  to  Jun4 
1893,  the  sum  of  $34,795.04. 

Abstract  of  appropriation 8  for  improving  Sabine  Biver,  Texae, 

Allotted  from  act  approved  Jane  10, 1872 $2 

By  act  of  Congress  approved — 

June  18,  mS 1( 

March  8, 1879 .^ € 

June  14,1880 C 

March  3, 1881 7 

By  act  of  Congress — 

Passed  August  2, 1882 4 

Approved  July  13, 1892 5 

Total 39 

Money  statement 

July  1, 1892,  balance  unexpended $8 

Amount  appropriated  by  act  approved  July  13, 1892 5, 00 

6,08< 
June  30, 1893|  amount  expended  during  fiscal  year 181 

July  1, 1893,  balance  unexpended 4,90^ 

July  If  1893,  amount  covered  by  uncompleted  contracto 4, 50( 

Julyl,  1893,  balance  available , 404 

(Amount  (estimated)  reauired  for  completion  of  existingproject 5,  OOC 
Amountthatcanbeprofitably  expended  infiscalyearending  JuneSO;  1895     5,000 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 
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Abstraot  of  propoaaU  received  for  furnishing  a  'steamboat  for  improving  SaMne  Biver, 
Texas f  opened  at  New  Orleans,  Xa.,  April  gl,  1893,  by  Maj,  James  B,  Quinn,  Corps  of 
Engineers. 


No. 


1 
2 
3 


Kame  and  address  of  bidder. 


Lilea  it  Allardyoe,  Barkeyille,  Tex 
Victor  Yon  Soboeler.  Franklin,  La 
P.  2*.  Hoavet,  New  Orleans,  La.... 


Prices  bid 
per  dajr  for 

bireof 
steamboat. 


164.70 
97.60 
95.00 


Contraot  awarded  to  Liles  &  Allardyce,  with  the  approval  of  the  Chief  of  Engi- 
neers. Contract  dated  June  3, 1893,  and  approved  June  13,  1893.  Work  to  be  com- 
menced on  July  1^  1893,  and  completed  on  or  before  October  1, 1893. 


COMMERCIAL  STATISTICS. 
[From  June  1, 1892,  to  M«y  31, 1893.] 

Nnmberof  steamers 9 

Knmber  of  trips  made 1, 002 

Gross  tonnage 205,910 

Knmber  of  schooners 29 

Number  of  trips  made 60 

Gross  tonnage 4,268 

Barges 2 

Number  of  trips  made 8 

Gross  tonnage 491 

Total  number  of  vessels 40 

Total  number  of  trips 1,070 

Total  tonnage 210,669 

Draft  of  steamers,  Hght^  16  inches ;  loaded,  5  feet.    Draft  of  schooners,  loaded,  9 
feet.    Steamers  run  510  miles  above  mouth  of  river  to  Logansport  during  high  water. 

Beoeipts  and  shipments. 


Articles. 


Lumber 

Cotton 

Cotton  seed. 

StaTss 

Wool 

MexehandiM 

Total. 


Value. 


$891,180 

227,000 

23,100 

318,000 

72,000 

60,000 

1,591,280 


S  14* 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

The  river  was  surveyed  in  1872  and  1873,  and  resurveyed  from  Bevil 
port  to  its  mouth. 

The  project  for  improvement  contemplated  the  dredging  of  a  channel 
over  the  bar  at  the  mouth  and  the  removal  of  obstructions  from  the 
river  between  BevQport  and  Yellow  Bluff. 

In  1880  the  bar  at  the  mouth  was  dredged  and  a  channel  5  feet  deep 
and  30  to  60  feet  wide  was  obtained.  The  obstructions  in  the  river 
between  Yellow  Bluff  and  Bevilport  were  removed  in  1882. 
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Th6  original  estimate  of  the  cost  of  improvement  was :  For  work  a 
mouth  of  the  river,  $26,318.05,  and  for  up  river,  $15,000,  a  tot 
$41,318.05. 

The  bar  at  the  mouth  of  the  river  again  shoaled  until  at  ext 
low  water  there  was  a  depth  of  about  3  feet  over  it. 

There  is  very  little  commerce  passing  in  and  out  of  the  river,  b 
the  bar  at  this  place  was  the  shoalest  obstruction  between  the 
and  Beaumont,  Tex.,  and  the  money  was  available  for  dredging 
bar,  it  was  thought  advisable  to  reopen  this  channel. 

The  Government  dredge,  which  had  completed  work  at  the  he^ 
Calcasieu  Pass;  was  placed  in  good  repair-  and  sent  over  to  the  m 
of  the  river  in  December,  1888,  for  the  purpose  of  redredging  the  c 
nel  over  the  bar.  By  the  1st  of  May  following  the  dredge  had  rem 
55,482  cubic  yards  of  material  and  complete  a  5foot  channel  on 
line  of  the  old  one,  of  which  traces  still  remained. 

The  total  amount  thus  far  expended  upon  the  improvement  of 
river  is  $28,842.16,  leaving  still  uneipended  $4,157.84. 

The  dredged  channel  can  not  be  expected  to  be  permanent  in  su 
broad  and  shallow  body  of  water  as  Sabine  Pass,  but  will  prob 
serv«  all  the  necessities  of  the  commerce  using  it  for  several  years, 

Abatraot  of  appropriations  for  improving  Neches  Biver,  Texas. 

By  act  of  Congreee  approved — 

June  18, 1878 $3 

March  3, 1879 i 

June  14, 1880 : 

March  3, 1881 I 

By  act  of  Congress  passed  August  2, 1882 I 

By  act  of  Congress  approved  July  5, 1884 1 ' 

8: 

Money  statement. 

July  1, 1892,  balance  unexpended $4, 1? 

July  1,  1893,  balance  unexpended 4,U 


COMMERCIAL  STATISTICS. 

[From  June  1,  1892,  to  May  31,  1898.] 

Number  of  steamers 

Number  of  trips i 

Tonnage 81 

Number  of  schooners 

Number  of  trips 

Tonnage 1 

Total  number  of  steamers 

Total  number  of  trips 

Total  tonnage 32 

Draft  of  steamers,  light,  14  inches;  loaded,  4  feet. 
Steamers  run  280  miles  above  mouth  of  river  to  Irish  Bayou. 

Beceipts  and  shipments. 


Articles. 

Tons. 

Vil 

Lumber 

75,630 

500 

18 

60 

600 

725 

$42 
6 

Cotton 

Hides 

Wool 

3i 

Cattle 

4* 

Merchandise - - 

3< 

Total 

77,533 

601 
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The  captain  of  one  of  the  Bteamers  reports  that  the  river  is  being  filled  with  dead- 
heads, sanjcen  logs,  etc.,  from  the  sawmills  to  snch  an  extent  as  to  interfere  with 
navigation  and  make  it  hazardous.  Before,  steamers  could  be  run  on  a  3-foot  rise; 
now  it  requires  an  8-foot  rise.  There  is  complaint  also  of  the  jams  from  mill  logs, 
and  recently  one  of  the  steamers  was  detained  for  three  months  by  one  of  these  Jams. 
The  steamboat  men  say  if  such  obstructions  are  not  removed  the  river  will  soon  be- 
come entirely  nnnavi  gable. 


S  15. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

The  two  suDken  coal  barges  in  Bayou  Teche,  Louisiana,  reported  as 
obstructions  to  the  navigable  channel,  were  removed  in  May,  1893,  with- 
out expense  to  the  United  States. 


S  16, 

PRELIMINARY  EXAMINATION  OF  HOMOCHITTO  RIVER,  MISSISSIPPI, 
FROM  ITS  MOUTH  TO  THE  LOUISVILLE,  NEW  ORLEANS  AND  TEXAS 
RAILROAD  BRIDGE. 

[Printed  in  House  Ex.  Boo.  No.  140,  Fifty-eeoond  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  16y  1892. 

SiB:  I  have  the  honor  to  submit  herewith  a  eopy  of  report  dated 
December  7, 1892,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Homochitto  Biver,  Mississippi, 
from  its  mouth  to  the  Louisville,  !N^ew  Orleans  and  Texas  Bailn>ad 
bridge,  provided  for  by  the  river  and  harbor  act  approved  July  13, 1892. 
It  is  the  opinion  of  Major  Quinn  that  the  river  within  the  limits  speci- 
fied is  worthy  of  improvement  by  the  General  Government. 

The  division  engineer.  Colonel  Comstock,  states,  however,  that  in  his 
opinion  the  river  is  not  worthy  of  improvement,  and  I  concur  in  his 
views. 

Very  respectftdly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  0/ Ungineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


REPORT  of  maj.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Kew  OrleanSj  La.^  December  7, 189J2. 

General  :  In  obedience  to  the  requirements  of  letter  of  instructions 
from  your  office  of  July  14, 1892, 1  have  the  honor  to  submit  the  follow- 
ing report  of  a  preliminary  examination  of  the  '^Homochitto  Kiver, 
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Mississippi,  from  its  mouth  to  the  Louisville,  'Sew  Orleans  and  Tex 
Bailroad  bridge:" 

Mr.  P.  H.  Thomson^  assistant  engineer,  was  directed  to  make  tl 
preliminary  examination,  and  his  report  is  appended. 

It  appears  that  the  country  bordering  on  this  river  is  very  fertUe  ai 
capable  of  producing  a  far  greater  amount  of  cotton,  sugar,  and  otb 
products  of  the  soil  if  the  means  of  transportation  were  improved. 

The  river  would  be  navigable  for  ordinary  steamboats  from  its  mom 
to  the  railroad  crossing  if  the  snags,  overhanging  trees,  and  raf 
which  obstruct  the  channel  were  removed. 

#  #  #  #  #  #  « 

It  is  believed  that  were  the  river  navigable,  at  least  37,455  bales  * 
cotton  and  18,000  tons  of  cotton  seed  would  be  shipped  by  this  roui 
eadi  year,  and  a  corresponding  amount  of  imports  in  exchange.  I 
addition  to  this,  there  would  be  large  shipments  of  lumber  and  otbi 
produce  at  present  not  available. 

For  the  reasons  stated,  the  river  is^  in  my  opinion,  worthy  of  improvi 
ment  by  the  Oeneral  Government  within  the  limits  specified. 
1^0  farther  survey  is  necessary. 
A  map*  showing  the  locality  of  the  river  is  herewith. 
Bespectfully  submitted. 

James  B.  Quinn, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasbt, 

Chief  of  JEngineerSj  U.  8.  A, 

(Through  Gol.  0.  B.  Oomstock,  Gorps  of  Engineers,  Division  En^ 
neer.  Southwest  Division.) 

[First  indorsement.] 

XJ.  S.  Engineer  Oppiob, 
Southwest  Division, 

Kew  YorJcy  December  12, 1892. 

Bespectfully  forwarded  to  the  Ghief  of  Engineers. 

The  heskd  waters  of  the  Homochitto  are  but  about  75  miles  in  t 

straight  line  from  its  mouth.    The  Yazoo  is  unable  to  maintain  sc 

much  as  3^  feet  at  its  mouth,  and  the  Homochitto  could  not  maintaii 

nearly  as  much. 

The  stream  is  so  small  that  I  do  not  think  it  worthy  of  improvement 

0.  B.  Oomstock, 
Colonel  of  Engineers,  Bvt.  Brig.  Oen,  U.  a.  A,^ 

Division  Engineer. 


RBPOBT  OF  MR.  P.  H.  THOMSON,  ASSISTANT  BNGINEBB. 

Nbw  Orleans,  IjA,,  November  SO,  189t, 

Sir:  I  have  the  honor  to  sabmit  the  foUowing  report  of  the  preliminary  examina- 
tion of  the  Homochitto  River,  MiBsissippi : 

I  wae  fortunate  in  obtahiing  data  from  a  report  of  a  survey  made  in  1849  for  the 
Homochitto  Improvement  Company,  which  materiallv  assisted  me  in  making  the 
examination.  This  survey  embraced  the  entire  navigable  portion  of  the  river,  which 
extends  from  Meadville,  in  Franklin  County,  to  the  Mississippi  River. 

The  en^neer  reports  the  distance  as  180  miles,  and  the  least  depth  at  extreme  low 
water  at  3  feet.    The  stream  has  a  minimum  width  of  75  feet,  but  there  are  many 

*Not  printed. 
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places  in  the  bonds  where  it  is' 200  feet.  That  portion  above  the  railroad  crossing  is 
reported  as  practically  free  from  obstmctions. 

From  the  railroad  to  the  Mississippi  is  110  miles.  About  10  miles  below  the  bridge 
occurs  the  iirst  obstruction,  which  is  some  4,000  feet  in  length  and  is  caused  by  a 
jam  of  saw  lo^s,  which  came  down  the  river  during  a  freshet,  which  burst  a  boom 
in  the  upper  river.  As  there  is  little  or  no  drlfb  in  the  stream  this  raft  reinains  suf- 
ficiently open  to  permit  the  free  passage  of  the  water  in  ordinary  staees. 

Some  10  miles  further  down  there  is  another  jam  some  1,200  feet  in  length,  formed 
at  the  same  time  and  from  the  same  cause.  It  is  also  very  open  and  caused  little  ob- 
struction to  free  flow  of  the  water  in  ordinary  stages. 

About  5  miles  further  down  the  river  enters  the  Mississippi  bottoms  and  has  had 
several  channels.  All  these  are  now  closed  with  the  exception  of  Coulsons  Bayou. 
This  bayou  has  a  width  of  from  60  to  90  feet,  a  depth  of  8  feet,  and  is  mnch  ob- 
structed by  snags,  logs,  and  overhanging  trees.    It  is  about  5  miles  long. 

From  the  mouth  ot  Coulsons  Bayou  to  the  Mississippi  tiie  Homochitto  is  from  70  to 
150  feet  in  width,  has  a  least  depth  of  8  feet,  and  is  obstructed  by  snags  and  logs. 
It  passes  through  Ellis  Lake  and  Old  River,  which  present  no  obstacles.  The  5  miles 
near  the  Mississippi  is  called  The  Narrows,  and  has  abundance  of  water  until  the 
bar  is  reached^  where  the  least  depth  is  ^  feet. 

As  the  portion  of  the  river  below  Coulsons  Bayou  is  in  the  Mississippi  Bottom, 
and  this  portion  of  the  river  is  not  protected  by  levees,  in  time  of  flood  the  cur- 
rents run  directly  across  the  Homochitto  and  have  caused  a  gradual  filling  up  of  the 
lakes  and  bayous. 

There  are  outlets  into  the  Buffalo  River,  a  stream  which  follows  the  bluff  and 
empties  into  the  Mississippi  some  5  miles  below  the  mouth  of  the  Homochitto,  and 
should  the  latter  be  improved  it  would  be  well  to  take  one  of  these  outlets  and  open 
it.    The  bar  at  the  mouth  of  Buffalo  River  has  3i  feet  on  it  at  low  water. 

STATISTICS. 

These  have  been  very  carefully  compiled  in  detail  by  several  gentlemen  interested 
in  the  improvement,  embracing  the  country  on  each  side  of  the  Homochitto  for  a 
distance  back  from  the  river  of  about  5  miles  and  are  entitled  to  full  credit.  They 
are  not  complete,  but  I  give  them  as  received  : 

Exports : 

37,455  bales  cotton,  at  $50 $1,872,750 

18, 000  tons  cotton  seed,  at  $10 180,000 

Total 2,052,750 

Value  of  supplies  received  (collating  all  the  various  estimates) 1, 436, 925 

Total  probable  business 3,489,675 

The  demand  for  this  improvement  arises  from  the  fact  taat  all  the  tributaries  of 
the  Homochitto  enter  it  at  nearly  right;  angles,  and  the  ridges  between  rise  very 
precipitously  to  a  height  of  150  feet,  making  transportation  oi  crops  and  supplies  to 
and  ^om  either  the  railroad  or  the  Mississippi  River  both  difficult  and  expensive. 

There  are  large  bodies  of  timber  lands  adjacent  to  the  Homochitto  covered  with  a 
heavy  growth  of  lon^^-leaf  pine,  white  oak,  elm,  hickory,  magnolia,  and  other  woods 
which  would  be  utilized  if  the  river  was  improved. 

This  stream  is  eminently  worthy  of  improvement  as  it*  would  open  an  extremely 
fertile  and  well-settled  country  for  180  miles  which  is  now  practically  destitute  of 
commercial  facilities. 
No  further  survey  is  needed  until  an  appropriation  is  made. 
Very  respectfully, 

P.  H.  Thomson, 
AsMlant  Engineer. 

]^|^,  JAIIBS  B.  QUINN, 

Corps  of  Engineere, 
gsNa  ^— r-119 
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S  l^. 

PRELIMINARY  EXAMINATION  FOR  HARBOR  OF  REFUGE  ON  LAKE  PO 
CHARTRAIN,  LOUlSLAJfA,  MOST  SUITABLE  POINT  AT  OR  NEAR  ENTKAN 
INTO  THE  OLD  AND  NEW  BASINS. 

[Printed  in  House  Ex.  Doc  No.  1S8,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers^ 

United  States  Army, 
WasM'ngton,  D,  C,  December  15j  189i 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  rep 
dated  December  10, 1892,  by  Maj.  Jas.  B.  Quinn,  Corps  of  Engineers 
the  results  of  a  preliminary  examination  for  harbor  of  refiige  on  Li 
Pontchartrain,  Louisiana,  most  suitable  i>oint  at  or  near  entrance  ii 
the  old  and  new  basins,  provided  for  by  the  river  and  harbor  act 
proved  July  13, 1892. 

It  is  the  opinion  of  Major  Quinn,  concurred  in  by  the  division  en 
neer  and  by  this  office,  that  the  locality  is  worthy  of  improvement 
the  General  Government. 
No  survey  is  necessary  at  this  time. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Case¥, 
Brig.  Oen.y  Chief  of  Engineers 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


bepobt  of  maj.  james  b.  quinn,  corps  of  engineebs. 

United  States  Engineer  Office, 
New  OrleanSy  La.j  December  10 j  1892 

General:  I  have  the  honor  to  submit  the  following  prelimins 
report  upon  a  <' harbor  of  refuge  on  Lake  Pontchartrain,  Louisiat 
most  suitable  point  at  or  near  entrance  into  the  old  and  new  basin 
in  pursuance  with  Instructions  contained  in  letter  from  the  office  of  1 
Chief  of  Engineers,  U.  S.  Army,  dated  July  14, 1892 : 

Two  canals  lead  from  Lake  Pontchartrain  to  the  heart  of  the  city 
Kew  Orleans.  About  all  the  commerce  upon  the  lake  traverses  th( 
canals,  and  it  is  of  general  importance  to  the  shipping  of  the  lake  tl 
the  entrances  to  the  canals  be  safe  under  all  conditions  of  weath 
Such  is  not  the  case  now. 

In  stormy  weather  vessels  are  obliged  to  seek  shelter  elsewhere  tl 
in  the  vicinity  of  the  canal  entrances,  or  anchor  in  an  exposed  situati 
in  dangerous  proximity  to  the  shore. 

The  entrances  are  not  far  apart,  and  if  a  breakwater  were  construci 
in  the  lake  in  proximity  to  them,  so  that  vessels  would  have  a  seci 
anchorage  during  stormy  weather,  it  would  be  of  great  service  to  1 
shipping  seeking  the  !N^ew  Orleans  markets. 

In  considering  the  best  location  for  such  a  structure  it  is  to  be  obsen 

that  the  strongest  gales  come  from  the  northwest,  and  it  is  apparc 

that  if  a  breakwater  is  built  so  as  to  afiford  partial  protection  to  t 

•  windward  canal  entrance  it  will  also  afford  partial  protection  to  sh 

ping  seeking  the  other  canal  entrance. 
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In  considering  the  imx>ortance  of  these  canals  it  is  to  be  observed 
that  the  new  canal,  the  most  westerly  of  the  two,  is  the  most  im- 
portant. This  intbrmation  is  embodied  in  the  accompanying  letter 
upon  this  subject  from  Mr.  Eobert  S.  Day,  to  which  ftirther  attention  is 
invited  for  information  concerning  the  commercial  statistics  and  other 
imx)ortant  information,  which  from  personal  investigations  I  am  able  to 
fully  indorse. 

A  breakwater  off  the  entrance  to  the  new  canal  would  meet  the  re- 
quisites of  a  harbor  of  refuge  in  Lake  Pontchartrain. 

The  commercial  interests  involved  are  important,  and  the  harbor  is, 
in  my  opinion,  worthy  of  improvement  by  the  (Jeneral  Gk)vemment. 
No  further  survey  is  necessary. 
Eespectfully  submitted.  James  B.  Quinn, 

Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engiuecrs,  Division  Engi- 
neer, Southwest  Division.) 

[Fint  indorsmnent.] 

XJ.  S.  Engineer  Oppioe, 

Southwest  Division, 
Ifew  York,  December  13, 1892. 

Eespectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  Major  Quinn  I  concur  in  his  opinion  that 
this  place  is  worthy  of  improvement. 

O.  B.  Comstock, 
Colonel  of  Engineers,  Bvt  Brig.  Gen.^  U.  8.  A.^ 

Division  Engineer. 


LETTER  OF  MR.  ROBERT  S.  DAT. 

Dear  Sm:  Tonr  memorandum  has  been  referred  to  me  by  Mr.  Lagan  as  having 
posted  myself  on  the  subject,  and.  while  I  have  not  all  the  figures,  I  beg  to  send 
you  the  following  as  approaching  the  traffic  of  the  canals.  The  new  canal  does  ftilly 
three-quarters  oi  the  business,  and  this  is  not  due  to  any  fault  in  the  construction 
of  the  old  canal,  but  simply  because  there  is  not  sufficient  room  or  ground  around 
its  basin  or  head  to  facilitate  the  traffic.  The  new  canal  has  a  great  deal  of  ground 
for  the  building  interests,  etc.,  and  consequently  has  the  bulk  of  the  traffic. 

The  memorandum  I  send  you  below  of  the  traffic  on  Lake  Poutchartrain  wiU  give 
you  the  details  on  which  I  made  application  to  Congress  on  behalf  of  the  schooner 
owners  on  the  lake. 

SHIPPING  ox    LAKE    PONTCHARTRAIN. 

Shipping  engaged  in  coast  trading  is  about  as  follows :  There  are  four  steamers 
aggregating  600  tons.  The  largest,  the  New  Camelia,  carried  last  year  3,500,000 
pounds  of  teed  stuffs  and  ^oceries,  etc.,  and  brought  back  produce  to  the  extent  of 
1,700,000  pounds,  and  during  the  year  carried  24,000  passengers.  The  other  four 
steamers  plying  in  tributary  streams  and  Lake  Maurepas  I  am  unable  to  get  the  de- 
tails of.  There  are  also  six  large-sized  tugs  doing  business  in  these  waters.  The 
average  number  of  sailing  coasters  that  come  into  the  two  canals  is  twelve  a  day 
the  year  around,  and  whue  these  vessels  are  comparatively  small,  on  account  of  the 
shoal  water,  their  ajcgregate  tonnage  will  amount  to  over  5,000  tons.  Besides  this, 
pleasure  crafts,  consisting  of  five  steam  yachts  and  twenty-five  sailing  yachtS;  make 
use  of  the  canals  as  harbors,  there  being  no  harbor  in  the  lake. 
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Besides  this  traffic  above  mentioned^  there  are  many  vessels  plying  between  po 
in  the  lake  and  adjoining  bodies  of  water  that  do  not  come  to  the  canals  at  all. 
produce  brought  in  via  the  canals  during  the  year  of  1890,  as  for  as  I  can  trac< 
IS  about  as  foUows : 

Lumber  (valued  at  $15  per  M) feet..  70,000, 

Bricks  (valued  at  $8  perM) M..  5,000, 

Shells  (at  25  cents  per  barrel) barrels..  30, 

Sand  (at  25  cents  per  barrel) do 300, 

Timber  (at  7  cents  per  running  foot) feet..  4,000, 

Staves,  cypress  and  oak  (at  6  cents  per  piece) pieces. .  6, 000, 

Laths  (at  $1. 50  per  M) M..  2,000, 

Shingles  (at  $3  per  bundle) bundles..  4,000, 

Cotton,  5,000  bales  reported  to  the  cotton  exchange  for  the  year  1890;  this  i 
alone  representing  a  value  of  $200,000.  The  item  of  lumber,  exclusive  of  timl 
represents  a  value  of  $1,000,000  and  over,  while  the  timber  brought  in  is  valuer 

From  these  figures  a  correct  idea  of  the  importance  of  the  trade  may  be  gain 
It  is  frequently  the  case  now  to  see  forty  or  fifty  schooners  janmied  in  the  mon 
of  the  canals,  for  the  want  of  a  harbor^  almost  blocking  the  entrance  to  storm-dri 
vessels. 

From  the  above  you  will  see  that  the  trade  is  somewhere  in  the  neighborhooij 
$2,500,000,  and  of  this  ftilly  $1,800,000  comes  in  by  way  of  the  new  canal,  and  it  U 
the  mouth  of  this  canal  that  the  numerous  wrecks  have  taken  place. 

Last  summer  three  vessels  were  wrecked  rieht  at  the  mouth  of  the  canal,  notwi 
standing  that  it  is  well  marked  with  double  lights,  buildings,  etc.  The  year  bei 
two  wrecks  occurred,  and  on  the  5th  of  May,  1^1  a  sudden  storm  from  the  northc 
of  the  lake  brought  over  twenty  schooners  to  anchor  to  ride  out  the  storm,  beca 
there  was  no  harbor  to  firake,  and  three  of  them  were  wrecked,  one  being  swamp 
one  blown  over,  and  the  other  losing  her  mast,  not  one  daring  to  come  into  the  cai 
The  jetties  at  the  Bayou  St.  John  or  old  canal  are  built  into  much  deeper  water,  ow 
to  the  conformation  of  the  bed  of  the  lake,  and  consequently  there  is  not  so  mi 
danger  from  rollers. 

The  water  around  the  mouth  of  the  new  canal  is  shoal  for  a  considerable  distai 
out,  and  as  the  rollers  take  possession  of  a  schooner  within  200  feet  of  the  entrai 
they  become  almost  unmanageable. 

In  view  of  this  fact  and  the  large  preponderance  of  the  traffic  going  into  the  n 
canal,  it  is  the  opinion  of  the  schooner  owners,  to  whom  I  have  talked  on  the  subjc 
that  a  breakwater  would  be  more  advantageous  if  located  at  the  mouth  of  the  n 
canal.  Of  conrse  a  breakwater  located  anywhere  would  be  advantageous,  evei 
midway  between  the  St.  John  Canal  and  the  new  canal,  and  no  matter  where  loca 
will  be  a  harbor  for  which  storm-driven  vessels  can  make.  But  it  seems  to  me  tl 
the  harbor  should  be  so  constructed  where  it  will  do  the  greatest  good  and  accomi 
date  the  great  amount  of  traffic,  namely,  at  the  mouth  of  the  new  canal,  and  wh 
it  would  be  quite  as  convenient  to  all  other  points  as  it  would  be  2  or  3  miles  to  1 
eastward. 

The  particular  reason  for  a  breakwater  at  the  mouth  of  the  canal,  as  I  said  in  i 
petition  to  Congress,  which  was  signed  by  about  three  hundred  names  of  1 
schooner  owners,  and  indorsed  by  all  the  commercial  bodies  of  the  city,  is  tl 
there  is  no  harbor  at  all  on  the  south  shore  of  the  lake  for  vessels,  and  that  sol 
times  forty  or  fifty  schooners  are  jammed  into  the  mouth  of  the  canal  awaiting 
opportunity  to  go  out,  when  only  a  moderate  gale  is  blowing,  and  thereby  prevei 
ing  vessels  that  are  outside  from  coming^  in.  Ton  can  understand  that,  with  1 
crowded  mouth  of  the  canal,  a  vessel  coming  in  under  full  steerage  way  has  a  rati 
desperate  time  of  finding  room  to  slow  up  and  check  her  way. 
.  If  there  is  any  other  information  that  I  can  give  you  I  shall  be  delighted  to  be 
service  to  you,  and  sincerely  trust  that  you  wiU  be  able  to  get  a  favorable  report 
your  survey. 

Yours  truly, 

ROBKBT  S.  DAT 
M%i*  Jamks  B.  QUINK, 

(7.  S.  Eufineer  Ojjlcef 
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PRELIMINARY  EXAMINATION  OF  BAYOUS  BLACK  AND  TERREBONNE, 
WITH  A  VIEW  OF  CONNECTING  THEM  BETWEEN  SOUTHDOWN  PLAN- 
TATION AND  HOUMA,  LA.,  AND  OPENING  A  SHORTER  AND  SAFER 
INLAND  WATER  ROUTE  FROM  THE  MISSISSIPPI  VALLEY,  VIA  BERWICKS 
BAY,  TO  TEXAS  AND  MEXICO. 

[Priikted  in  Hoaae  £x.  Doc.  No.  158,  Fifty-Bocond  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingimi^  D,  0.,  December  22^  1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  10, 1892,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examiuation  of  ^<  bayous  Black  and  Ter- 
rebonne, with  a  view  of  connecting  them  between  Southdown  Planta- 
tion and  Houma,  La.,  and  opening  a  shorter  and  safer  inland  water 
route  from  the  Mississippi  Valley,  via  Berwicks  Bay,  to  Texas  and 
Mexico,"  made  to  comply  with  provisions  of  the  river  and  harbor  act 
approved  July  13, 1892. 

Major  Quinn  remarks  that  'Hhe  portion  of  this  route  included  in  the 
limits  of  the  present  preliminary  examination  could  hardly  be  consid- 
ered in  a  separate  view  as  important,  since  it  is  essentially  a  portion 
and  possesses  value  only  as  a  connecting  link  in  the  system  of  tide- 
water canals  extending  from  the  Mississippi  Biver  to  Berwicks  Bay 
and  beyond,"  and  unless  the  entire  system  of  canals,  of  which  the  bay- 
ous Black  and  Terrebonne  are  but  connecting  links,  is  considered,  the 
canal  connecting  them  is  not,  in  his  opinion,  worthy  of  improvement  by 
the  General  Government. 

In  forwarding  the  report  of  Major  Quinn  to  this  office  the  division 
engineer  statues  that  for  the  reasons  given  he  does  not  think  this  place 
worthy  of  improvement  by  the  United  States,  and  I  concur  in  his  views. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 

Hon.  S.  B.  Blkins, 

Secretary  of  War. 


report  of  maj.  james  b.  quinn,  corps^  op  engineers. 

United  States  Engineer  Office, 

New  OrleanSy  La.^  December  16j  1892. 

General:  As  directed  by  letter  from  your  office  of  July  14, 1892, 1 
have  the  honor  to  submit  the  following  report  of  a  preliminary  exami- 
nation of  "bayous  Black  and  Terrebonne,  with  a  view  of  connecting 
them  between  Southdown  Plantation  and  Houma,  La.,  and  opening  a 
shorter  and  safer  inland  water  route  from  the  Mississippi  Valley,  via 
Berwicks  Bay,  to  Texas  and  Mexico." 

The  southern  portion  of  Louisiana  posesses  peculiar  advantages  for 
the  construction  of  tide- water  canals,  it  being  possible  to  construct  one 
from  the  eastern  to  the  western  boundary  extending  in  almost  a  direct 
line  between  the  two  points.  In  fact,  such  a  canal,  or  system  of  canals, 
is  in  partial  existence  at  this  date,  and  previous  to  the  construction  of 
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railroads  was  in  very  general  use.  Owing,  however,  to  various  causes, 
the  portion  between  the  Mississippi  Eiver  and  the  Atchafalaya  has 
deteriorated  greatly,  and  although  the  commercial  advantages  of  its 
recstablishment  are  generally  recognized,  the  expense  of  reconstruction 
is  beyond  the  means  of  private  enterprise. 

The  portion  of  this  route  included  in  the  limits  of  the  present  pre- 
liminary examination  could  hardly  be  considered  in  a  separate  view  as 
important,  since  it  is  essentially  ^  portion  and  possesses  value  only  as 
a  connecting  link  in  the  system  of  tide- water  canals  extending  from  the 
Mississippi  Eiver  to  Berwicks  Bay  and  beyond. 

Over  the  portion  covered  by  the  examination  there  is  at  present  an 
inconsiderable  commerce;  and  it  is  simply  a  matter  of  conjecture  as  to 
what  this  commerce  would  be  were  the  system  of  canals  reconstructed. 
The  value  of  this  commerce  is  estimated  at  about  $9,450,000  annually. 

Unless  the  entire  system  of  canals,  of  which  the  bayous  Black  and 
Terrebonne  are  but  connecting  links,  is  considered,  the  canal  connect- 
ing them  is  not,  in  my  opinion,  worthy  of  improvement  by  the  General 
Government. 

Mr.  P.  n.  Thomson,  assistant  engineer,  made  the  preliminary  ex- 
amination, and  his  report  is  appended. 
Bespectiully  submitted. 

Jambs  B.  Quinn,    • 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  8,  A, 

(Through  Col.  C.  B.  Oomstock,  Oorps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[Fint  lndon«ment.] 

U.  S.  Engineeb  Office, 

Southwest  Division, 
New  YorJcj  December  21^  1892, 

Eespectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  district  engineer  I  do  not  think  this 
place  worthy  of  improvement  by  the  United  States. 

0.  B.  COMSTOOK, 

Colonel  of  Engineers^  Bvt  Brig.  Oen.^  U.  S.  A.j 

Division  Engineer. 


REPORT  OF  MR.  P.  U.  THOMSON.  ASSIBTAinr  ENOINEKR. 

New  Orleans,  La.,  December  if,  189i. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  examination  of 
"  bayoQB  Black  and  Terrebonne,  with  a  view  of  connecting  them  between  South- 
down Plantation  and  Houma,  La.,  and  opening  a  eborter  and  safer  inland  water 
rente  from  the  MiBsissippi  Valley,  via  Berwicks  Uay,  to  Texas  and  Mexico." 

The  object  for  which  this  examination  is  asked  is  the  reopening  of  a  water  route 
which  was  in  nse  prior  to  I860,  and  which,  if  properly  recoustracted,  would  eontrol 
the  high  rates  now  charged  by  rail  on  all  the  commerce  of  southwestern  Louisiana. 

The  work  was  done  originally  by  the  Barataria  Canal  Company,  a  corporation 
chartered  by  the  State  of  Louisiana  in  1829,  and  was  opened  for  business  beiore  1840. 
It  may  be  described  as  follows : 
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The  oanal  leaves  the  Mississippi  River  by  a  lock  at  a  point  opposite  New  Orleans 
and  rims  very  direetly  to  Lake  Salvador,  a  distance  of  9  miles.  This  portion  is  from 
40  to  70  feet  wide,  with  a  least  depth  of  6  feet  at  mean  low  tide.  Tlie  route  passes 
through  Lake  Salvador  and  np  Bayou  des  Allcroauds  for  17  miles,  having  in  no  place 
a  depth  of  less  than  8  ieet.  * 

From  Bayon  des  Allemands  to  Bayon  Lafourche,  12  miles,  through  a  canal  with 
a  width  of  70  feet~6  miles  of  this  portion  has  a  least  depth  of  6  feet,  the  remaining 
6  miles,  having  fallen  into  disuse,  is  much  obstructed  by  grass  and  has  in  places  not 
more  than  3  feet  of  water. 

At  Bayou  Lafourche  it  was  intended  to  construct  two  locks  of  precisely  the  same 
dimensions  as  the  one  on  the  Mississippi.  But  one  of  these  was  built,  however,  and 
it,  after  being  in  use  for  several  years,  was  destroyed  by  a  crevasse  and  has  never 
been  replaced.  While  the  look  was  standing,  however,  it  was  much  used,  not  only 
by  those  living  on  Bayou  Lafourche  but  also  by  planters  from  the  west,  who  trans- 
ferred their  freights  across  the  levee  on  the  west  bank. 

Leaving  Bayou  Lafourche,  the  canal  was  constructed  to  and  through  lakes  Field 
and  Long  to  the  Terrebonne,  up  which  the  route  passed  to  Houma  and  thence  by 
a  canal  t4>  Bayou  Black.  Timber  locks  were  built  below  Houma  on  Bayou  Terre- 
bonne at  each  end  of  the  canal  connecting  with  Bayou  Black,  and  one  in  the  latter 
some  distance  below  the  canal. 

No  elFort  was  made  to  excavate  these  bayous  or  canals  below  tide  level,  and  the 
destruction  of  the  locks  and  consequent  drainage  has  caused  the  bayous  to  appear 
as  though  they  hadt>ecome  filled  with  sediment,  when  really  it  is  only  the  original 
bottom  of  the  stream  which  is  disclosed. 

The  distance  from  Bayou  Lafourche  to  Houma  is  15  miles ;  canal  connecting  with 
Bayou  Black,  1  mile;  from  canal  to  deep  and  open  water  in  Bayou  Black,  14^  miles, 
and  thence  by  deep  and  wide  bayous  to  Bdrwicks  Bay,  27  miles,  making  total  dis- 
tance from  New  Orleans  to  Berwicks  Bay  by  this  route  95i  miles. 

The  shortest  water  route  at  present  available  between  these  points  is  via  the 
Mississippi  to  Old  Biver,  thence  down  the  Atchafalaya  a. distance,  according  to  sur- 
veys on  file  in  this  office,  of  388  miles. 

By  the  proposed  Plaquemine  route  the  distance  would  be  136  miles. 


Comparative  dUtanoet  from  New  Orleans  to  Berwicks  Bay. 

Miles. 

Via  Houma  route i 95^ 

Via  Plaquemine 136 

Via  Old  River  and  Atchafalaya 338 

The  distance  to  mouth  of  Red  River  via  Houma  and  Berwicks  Bay 227 

Via  Mississippi  and  Old  River 202 

Distance  from  New  Orleans  to  Berwicks  Bay  by  Southern  Pacific  Railroad.. .  80 

STATISTICS. 

If  this  route  were  opened  and  the  locks,  which  are  now  only  large  enough  to  pass 
boats  of  125  feet  length  and  24  feet  beam,  enlarged  to  capacity  to  pass  the  steamers 
engaged  in  the  Jeche  and  Vermilion  trade,  the  conmierce  of  the  parishes  interested 
can  be  conservatively  estimated  as  follows : 

Lafourche $3,500,600 

Terrebonne % 1,450,000 

St.  Mary,  Iberia,  and  St.  Martin 3,000,000 

Vermillion ' 1,500,000 

Total 9,450,000 

Very  respectfully, 

P.  H.  Thomson, 
Assistant  Engineer, 
Mtkj,  Jamks  B.  Quinn, 

Corjfs  of  Engineers, 
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S  19. 

PRELIMINARY  EXAMINATION  OF  SABINE  RIVER  FROM  SUDDUTHS  BLUl 

TEXAS^  TO  LOGANSPORT,  LA.    , 

[Printed  in  Honse  Bx.  Doo.  No.  130.  Fifty-second  Conx^ress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
TTcw^in^ton,  D.  0.,  December  16 j  1892 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  repo 
dated  December  8, 1892,  by  Maj.  James  B.  Qninn,  Corps  of  Engr'nee 
of  the  results  of  a  preliminary  examination  of  Sabine  Eiver,  from  Si 
duths  Bluff,  Texas,  to  Logansport,  La.,  provided  for  by  the  river  a 
harbor  act  approved  July  13, 1892. 

It  is  the  opinion  of  Major  Quinn,  concurred  in  by  the  division  en 

neer  and  by  this  office,  that  the  river  within  the  limits  named  i&  w 

worthy  of  improvement  by  the  General  Government. 

Very  respectfully,  your  obedi  ent  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.y  Chief  of  Engineers! 
Hon.  S.  B.  Eleins, 
Secretary  of  War 4 


^ 
\ 


report   of  MAJ.  JAMES  B.  QXHNN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 
*   N'ew  OrleanSj  La,j  December  8,  1892, 

General:  In  compliance  with  the  requirements  of  letter  from  tl 
office  of  the  Chief  of  Engineers,  dated  July  14,  1892, 1  have  the  hon 
to  report  as  follows  regarding  a  preliminary  examination  of  Sabii 
Eiver  fix)m  Logansport,  La.,  to  Sudduths  Bluff,  Texas: 

This  preliminary  examination  was  made  by  Mr.  P.  H.  Thomson,  whoJi 
report  is  appended.  I 

It  appears  that  the  Sabine  Eiver  is  not  navigable  except  at  very  hifl 
stages  above  Hamilton,  a  distance  of  54|  miles  below  Logansporl 
owing  to  the  existence  of  shoals  and  bars.  The  river  below  Hamilt^i 
is  obstructed  with  shoal  bars  and  snags  which  prevent  navigation  ii\ 
more  than  three  or  four  months  in  the  year.  The  country  bordering  tl 
river  is  fertile,  and  would  be  brought  under  cultivation  did  suitabj 
facilities  for  getting  the  produce  to  market  exist. 

The  improvement  of  the  river  would  supply  this  latter  requisite,  bt 
it  is  to  be  observed  that  a  suitable  system  of  improvement  would  be  ( 
rather  an  expensive  character;  the  mere  removal  of  snags  and  sue 
temporary  obstructions  would  be  of  little  use  and  of  teniporary  natim 

The  river  is  adapted  to  the  method  of  improvement  by  means  of  lock 
and  dams,  but  since  such  a  system  would  cost  over  $3,000,000  it  is  nc 
believed  that  the  present  conditions  would  warrant  such  an  expendituri 

It  is  difficult  to  determine  just  what  future  developments  of  the  regio 
tributary  to  this  river  will  require  in  the  way  of  water  transportatioi 
later  on,  but  just  at  present  it  does  not  appear  that  the  river  betwee 
Logansport  and  Sudduths  Bluff  is  "worthy  of  improvement.  , 


APPENDIX  S — HEPOKT  OF  MAJOR  QUINN.       1849 

The  commercial  statistics,  such  as  it  has  been  possible  to  obtaiu^  may 
be  found  in  Mr.  Thomson's  report. 
Bespectfully  submitted. 

James  B.  Quinn, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers^  U.  8,  A. 

(Throagh  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[Fint  indorsement.] 

XJ.  S.  Engineer  Office, 

Southwest  Division, 
I^ew  York,  December  12y  1892. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

For  the  reasons  stated  by  the  local  engineer  I  do  not  think  the  Sabine 
Biver  from  Logansport,  La.,  to  Sudduths  Bluff,  Texas,  worthy  of  im- 
provement at  present. 

C.  B.  COMSTOOK, 

Col.  ofEngrs.j  Bvt,  Brig.  Oen.j  U.  JS.  -A., 

Division  Engineer. 


REPORT  OP  MR.   P.   H.   THOMSON,   ASSISTANT  ENGINEER. 

New  Orleans,  La.,  November  30, 189!8. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  of  the  examination  of  Sabine 
River  from  Logansport,  La.,  to  Sudduths  Blnif,  Texas. 

Much  of  the  information  embodied  in  this  report  has  been  obtained  from  reports 
and  maps  of  surveys  made  in  1873  and  1879  undgr  the  direction  of  Maj.  C.W.  HoweU, 
Corps  of  Engineers,  and  from  the  official  reports  made  by  the  bureaus  of  agriculture 
of  the  States  of  Texas  and  Louisiana. 

GENERAL  DESCRIPTION. 

The  Sabine  River  from  Logansport  to  the  point  where  it  enters  the  sea  marsh 
flows  in  au  alluvial  valley  which  has  a  width  of  from  4  to  5  miles. 

The  river  itself  at  Logansport  is  only  100  feet  wide  and  maintains  that  width  as 
far  down  as  Hamilton,  thence  gradually  widening  until  at  Sudduths  Bluff  it  is  175 
feet. 

The  distance  from  Logansport  to  Sudduths  Bluff  is  239f  miles. 

The  banks  are  generally  from  5  to  10  feet  in  height,  but  where  the  stream  touches 
on  either  side  of  the  valley,  there  are  bluffs  which  frequently  attain  an  elevation  of 
60  to  100  feet.  From  Burrs  Ferry  to  Logansport  these  bluffs  are  composed  of  sand- 
stone or  conglomerate. 

From  Logansport  to  Burrs  Ferry,  a  distance  of  136^  miles,  it  is  a  succession  of 
pools  and  rapids,  the  latter  formed  by  ledges  of  sandstone,  lignite,  and  limonite. 

The  depth  of  this  part  of  the  river  varies  from  a  few  inches,  on  the  rapids,  to  10 
feet  in  the  pools. 

From  Burrs  Ferry  to  Sudduths  Bluff  the  river  is  obstructed  with  shoals  composed 
of  gravel  and  sand,  the  low- water  depth  varying  from  2  to  30  feet. 

Navigation  for  boats  drawing  not  more  than  3  feet  can  be  depended  upon  as  far 
up  as  Hamilton  54^  miles  below  Logansport,  for  three  or  four  months  in  the  year. 

The  river  is  obstructed  for  its  entire  length  by  snags  and  overhanging  trees. 

There  are  no  large  tributaries,  and  although  there  are  many  overflowing  creeks, 
they  do  not  add  much  to  the  water  supply,  which  latter  is  mainly  derived  from  the 
northern  portion  of  Texas. 

STATISTICS. 

The  portion  of  the  country  dependent  upon  the  Sab!  dc  for  their  means  of  reaching 
a  market  is  generally  heavily  timbered  with  a  growth  of  long-leaf  pine,  cypress,  oak, 
walnutj  hickory,  ash,  and  beech. 
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The  soil  Tsries  finom  the  black  allavion  of  the  bottoDis  to  (itiff,  rod  clay  on  the  hills, 
but  is  for  the  most  part  a  sandy  loam,  producing,  'when  cultivated,  large  crops  of 
cotton,  com,  cane,  rice,  oats,  potatoes,  etc. 

The  population  of  the  countries  and  parishes  acUaeent  to  the  river  by  the  latest 
official  reports  is  90,355. 

The  value  of  the  erops  ae  reported  by  the  bureaus  of  agriculture  of  the  States  of 
Texas  and  Louisiana  for  the  year  1891  amounted  to  $3,875,177.  Thia  does  not  include 
the  value  of  cattle,  sheep,  and  hogs,  nor  the  value  of  the  lo^s  floated  down  the  rirer. 
The  latter  amounted  in  the  year  encling  May  1, 1892,  according  to  report  of  chamber 
of  commerce,  of  Orange^  Tex.,  to  89,681,500  feet  B.  M.,  which  at  $6  per  thousand  feet 
would  be  ^^,089,  making  total  marketable  products,  exclusive  of  cattle,  hogs,  etc., 
$4,413,966. 

Logs  are  floated  from  all  parts  of  the  river  up  as  high  as  Hamilton. 

By  the  official  returns  the  total  number  of  acres  of  timber  laud  adjacent  to  the 
river  and  dependent  upon  it  for  an  outlet  is  4,852,292,  mostly  covered  with  timber  of 
great  value. 

llie  mineral  resources  are  to  a  large  extent  unknown,  but  lignite  of  good  quality, 
sandstone,  and  iron  have  been  found  in  large  bodies.  The  iron  is  very  pure,  and  the 
report  of  the  State  geologist  of  Texas  states  that  the  area  of  ore-beanng  district  of 
east  Texas  amounts  to  1,0m)  square  miles.  The  river  has  cut  through  these  formations 
at  several  points. 

Sandstone  of  good  quality  and  sand  can  be  found  at  many  points,  so  that  building 
materials  for  the  improvements  is  readily  available. 

IMPROVEMEMT. 

It  is  apparent  from  the  above  that  the  only  practicable  means  to  secure  permanent 
navigation  between  Logansport,  La.,  and  Sudduths  Bluff,  Texas,  is  by  the  con- 
struction of  locks  and  dams. 

That  there  is  an  ample  supply  of  water  is  beyond  a  doubt,  as  the  discharge  of 
the  river  at  extreme  low  water  amounts  to  fully  600  cubic  feet  per  second,  wnich 
would  afford  twenty  lockages  per  hour  for  locks  of  the  size  determined  upon.  Un- 
fortunately the  surveys  have  not  included  levels,  and  the  estimate  of  the  number  of 
locks  and  dams  must  be  based  upon  the  total  fall  of  the  river  from  Loeansport  to 
mean  low  tide  in  the  Gulf  of  Mexico.  For  this  information  I  am  indebted  to  Mr. 
M.  G.  Howe,  general  manager  of  the  Houston  and  Shreveport  Railroad,  who  gives 
the  elevation  of  the  bed  of  the  river  at  Logansport  at  125  feet  above  mean  low  water 
at  Honston,  Tex. 

Locks  adapted  to  the  Sabine  should  have  a  chamber  175  feet  by  50  feet  in  the  clear 
and  the  lift  should  be  12  feet. 

On  that  portion  of  the  stream  from  Logansport  to  Burrs  Ferry,  good  buildiug 
stone  and  sand  are  abundant. 


Very  respectfully, 


Mi^.  James  B.  Quinn, 

Cotya  of  Huigineeri, 


P.  H.  Thomson, 
Auiatant  Engineer. 


Sao. 

PRELIMINARY  EXAMINATION  OF  CHANNEL  THROUGH  SABINE  LAKE  FROM 
SABINE  PASS  TO  MOUTHS  OF  SABINE  AND  NECHES  RIVERS,  TEXAS. 

[Printed  in  House  Bx.  Doc.  No.  146,  Fifty -seoond  Congieas,  second  seseion.] 

Office  of  the  Chief  of  ENaiNEBRs, 

United  States  Army, 
Wdshington^  D.  C,  December  17 ^  1892. 

SiB:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report, 
dated  December  10, 1892,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  channel  through  Sabine 
Lake  from  Sabine  Pass  to  mouths  of  Sabine  and  !Neches  rivers,  Texas, 
made  to  comply  with  provisions  of  the  river  and  harbor  act  approved 
July  13, 1892, 
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It  is  the  opinion  of  Major  Qainn  tbat,  for  reasons  stated,  a  channel 
through  Sabine  Lake  is  wortliy  of  improvement  by  the  General  Gov- 
ernment, and  he  submits  an  estimate  of  92,500  as  the  cost  of  survey 
necessary  to  preparation  of  plan  of  improvement. 

The  division  engineer,  in  submitting  the  accompanying  report,  re- 
marks that  he  thinks  the  channel  through  Sabine  Lake  is,  in  some  de- 
gree, worthy  of  improvement,  and  I  concur  in  his  views. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.y  Chief  of  Engineers. 
Hon.  8.  B.  Elkins, 
Secretary  'of  War. 


report  of  maj.  james  b.  quinn,  corps  of  engineers. 

United  States  Engineer  Office, 

New  Orleans^  La.,  December  10, 1892. 

General:  In  obedience  with  the  requirements  of  a  letter  from  the 
office  of  the  Chief  of  Engineers,  U.  S.  Army,  dated  July  14, 1892, 1 
have  the  honor  to  make  the  following  report  of  a  preliminary  examina- 
tion of  ^^  channel  threrugh  Sabine  Lake  from  Sabine  Pass  to  mouths  of 
Sabine  and  Neches  rivers,  Texas." 

This  lake  is  part  of  the  water  route  from  the  deep  waters  of  the  Sa- 
bine and  Neches  rivers  to  Sabine  Pass  on  the  Gulf  of  Mexico,  and  is 
in  general  too  shoal  to  x)ermit  the  passage  of  vessels  of  such  draft  as 
could  navigate  safely  the  rivers  or  the  pass. 

The  flattering  results  attending  the  improvements  at  Sabine  Pass 
prompt  the  early  consideration  of  the  extension  of  this  deep-water 
navigation  to  the  rivers  tributary  to  Sabine  Lake,  and  so  joining  the 
water  transportation  to  the  already  existing  railroad  system  and  thereby 
establishing  a  most  advantageous  commercial  arrangement  for  the  de- 
velopment of  a  large  area  of  very  rich  country. 

The  resources  of  the  country  tributary  to  the  Sabine  and  Neches 
rivers  are  very  great.  The  quantity  of  merchantable  lumber  is  esti- 
mated at  90,000,000,000  feet,  or  say  180,000,000  tons,  which,  at  the  low 
price  of  (1.50  per  1,000  feet  for  stumpage,  would  represent  a  value  of 
9135,000,000,  or  if  manufactured  into  lumber,  fully  ten  times  as  great 
a  value.  The  mineral  resources  are  very  great,  but  for  lack  of  cheap 
transportation  have  not  been  developed. 

The  agricultural  products  are  increasing  in  value  day  by  day,  and, 
notwithstanding  the  difficulties  in  the  way  of  easy  access  to  market, 
have  already  reached  a  respectable  magnitude.  As  much  of  the  value 
of  such  products  depends  upon  easy  access  to  tide  water,  anything 
which  may  be  done  to  facilitate  the  water  transportation  will  result  in 
a  great  saving  to  the  producers  and  greatly  benefit  the  country. 

It  does  not  seem  to  me  necessary  to  enter  into  any  elaborate  exhibit 
of  statistics  at  this  time,  since  much  of  this  information  is  already  em- 
bodied in  official  reports;  but  as  a  matter  of  interest  I  will  add  that  the 
estimated  annual  output  of  lumber  in  the  district  tributary  to  Sabine 
Pass  is  j)laced  at  4,554,000  tons  by  the  board  of  trade  of  Orange,  Tex., 
and  the  lumber  exchange  of  Beaumont,  Tex. 

,If  the  small  reduction  of  2  cents  per  hundred  pounds  in  freight  rates 
upon  this  single  product  could  be  secured  through  the  improve- 
ment of  the  water  transportation  it  would  amount  to  $1,621,840,  a 
saving  in  one  year  of  probably  sufficient  to  complete  the  deep-water 
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connection  between. Sabiue  Pass  and  the  mouths  of  Sabine  and  Keel 
rivers. 

For  the  foregoing  reasons  a  channel  through  Sabine  Lake  is,  in  i 
opinion,  worthy  of  improvement  by  the  General  Government. 

A  detailed  survey  will  be  neccessary  before  precise  estimates  of  t 
cost  of  the  improvement  can  be  given.    This  survey  would  cost  $2,54 
The  preliminary  examination  was  made  by  Mr.  J.  L.  Brownlee,  t 
sistant  engineer,  and  his  report  is  appended. 
Eespectfully  submitted. 

James  B.  Quinn, 
Major y  Corps  of  Engiiieers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer %y  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  En^ 
neer,  Southwest  Division.) 

[First  indorsement.] 

U.  S.  Enginebe  Office, 

Southwest  Division, 
New  York,  December  15j  1892. 

Eespectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  Major  Quinn,  I  think  the  channel  throu| 
Sabine  Lake  in  some  degree  worthy  of  improvement. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.y  U,  8.  A.j 

Division  Engineer, 


RRPORT  OF  MR.  J.  L.  BROWNLEK,  ASSISTANT  KNGINEBR. 

Nkw  Orleans,  La.,  September  SO,  189t. 

Major  :  Parsuant  to  verbal  iustractions  I  have  made  a  preliminary  examinatic 
of  Sabine  Lake,  Texas,  and  have  the  honor  to  submit  the  following  report: 

Sabine  Lake  is  a  part  of  the  boundary  line  between  Louisiana  and  Texas,  and 
situated  at  the  head  of  Sabine  Pass,  Texas.  The  distance  from  the  head  of  Sabii 
Pass  across  the  lake  to  the  mouths  of  the  Sabine  and  Neches  rivers  is  about  18  mile 
with  an  average  depth  of  about  7  feet,  excepting  on  the  bars  at  Blue  Buck  Point,  \ 
the  head  of  Sabine  Pass,  and  the  mouths  of  Sabine  and  Neches  rivers,  where 
shoals  to  from  4^  to  5  feet. 

The  importivnce  of  improving  this  lake  can  be  seen  by  quoting  from  the  report  < 
the  Orange  board  of  trade.  In  speaking  of  the  lumber  resources  of  that  portion  < 
Texas  tributary  to  Sabine  Pass,  and  consequently  tributary  to  Sabine  I^ke,  tb< 
say :  ^'The  area  of  the  pineries,  both  Ions  and  short  leaved,  is  estimated  at  25,000,0( 
acres,  capable  of  nroducing  64,587,420,000  feet  of  merchantable  lumber."  This  etafc 
ment  is  supporteu  by  the  commissioner  of  agriculture  of  the  State  of  Texas. 

The  United  States  Forestry  Report,  issued  by  the  Census  Bureau,  says  that  i 
Texas  and  Louisiana  there  are  at  least  8,000,000,000  feet  of  long-leaf  pine  which  ca 
be  more  cheaply  conveyed  to  the  mills  on  the  Sabine  than  any  other  market.  Tl 
waterway  through  Sabine  Lake  and  Pass  would  be  the  most  economical  route  f( 
shipping  this  lumber. 

Besides  the  lumber  resources  there  is  a  very  rich  agricultural  country  tributary  < 
Sabine  Lake.  During  the  fiscal  year  ending  June  ^,  1892,  there  wasshipped  froi 
Orange,  Tex.,  alone,  through  Sabine  Lake,  over  $1,250,000  worth  of  lumber,  abou 
104,000  tons. 

The  improvement  of  Sabine  Pass,  Texas,  will  give  a  depth  of  20  feet  from  the  Giil 
to  Sabine  L^ke.  If  this  improvement  could  be  extended  through  Sabine  Lake  to  th 
mouths  of  the  Sabine  and  Neclies  rivers  it  would  give  a  deep-water  oounection  froi 
the  Gulf  to  the  railroads  at  Orange,  Tex.,  and  Beaumont,  Tex.,  and  would  give  ai 
outlet  for  this  vast  amount  of  lumber. 

From  the  amount  of  lumber  siiipped  through  Sabine  Lake  with  its  present  depth 
and  from  the  increase  that  would  naturally  follow  any  improvement  that  woala  b 
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aMd«,  and  in  ritrw  of  the  prospects  of  deep  water  at  Sabine  Pass,  in  my  judgment 
it  is  atntnentlj  worthy  of  improvement. 

A  complete  survey  of  Sabine  Lake  with  reference  to  its  improvement  would  cost 
12,500. 

Very  respectf^illyy  your  obedient  servant, 

J.  L.  Brownlkk, 
Assistant  Engineer, 

Corps  of  Engineere, 


S  21. 

PRELIMINARY  EXAMINATION  FROM  THE    MOUTH  OF   NECHES   RIVER, 

TEXAS,  TO  8H00KS  BLUFF. 

[Printed  in  Hoqm  Bz.  Doo.  Ko.  150,  Fifty -seoond  Congress,  second  session.] 

Office  op  the  Chief  op  Engineers, 

United  States  Army, 
WasMngtorij  D.  0.,  Beeember  28^  1S92. 

8iB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dat«i  December  22, 1892,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Neches  Eiver,  Texas, 
from  its  month  to  Shooks  Bluff,  made  to  comply  with  requirements  of 
the  river  and  harbor  act  approved  July  13, 1892. 

Mi^r  Quinn  expresses  the  opinion  that  this  river,  from  its  junction 
▼ith  the  Angelina  Biver  to  the  mouth,  is  worthy  of  improvement  by 
the  General  Government. 

The  Division  Engineer,  Colonel  Comstock,  in  forwarding  Major 
Qninn's  report,  expresses  the  opinion  that  up  to  the  junction  of  the 
Angelina,  Neches  Biver  is  worthy  of  improvement  by  removal  of  snags 
and  overhanging  trees,  and  I  concur  in  his  views. 
Very  resi>ectfally,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.j  Chief  of  Engineers. 
H<Hi.  S.  B.  Elkins, 

Secretary  of  War. 


BSPORT  of  maj.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

New  Orleans^  La,y  December  22^  1892, 

Oehebal:  In  pursuance  with  the  instructions  contained  in  letter 
from  the  office  of  the  Chief  of  Engineers,  dated  July  14, 1892, 1  have 
the  honor  to  submit  the  following  report  upon  a  preliminary  examina- 
tioQ  of  the  Neches  Biv^,  Texas,  from  the  mouth  to  Shooks  Bluff: 

Mr.  P.  H.  Thomson,  assistant  engineer,  made  this  examination  and 
his  report  is  appended. 

It  will  be  observed  that  for  a  distance  of  51  miles  the  river  requires 
DO  improvement,  but  beyond  this  point  to  the  junction  of  the  Angelina, 
ft  distance  of  about  106  miles,  the  channel  is  obstructed  with  snags  and 
impending  trees.  Beyond  the  junction  of  the  Neches  and  Angeliua  the 
river  is  not  capable  of  improvement  except  at  a  cost  beyond  that  war- 
ranted by  the  present  or  prospective  interests  to  be  accommodated. 
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The  prosperity  of  the  country  ftbm  the  junction  of  the  Neches  s 
Angelina  Rivers  to  the  mouth  of  the  Neches  River  would  be  grea 
advanced  by  the  improvement  of  this  portion  of  the  Neches  so  as 
afford  water  transportation  during  the  period  of  low  water. 

The  lumbering  interest  of  Beaumont,  Tex.,  amounts  to  considera 
value,  the  annual  output  of  lumber  being  in  the  neighborhood 
75,000,000  feet. 

The  cotton  shipments  by  river  amount  to  about  7,000  bales  annual 
and  the  supplies  shipped  in  return  will  probably  exceed  in  weight 
■himnantft  o^  ootkuu    It  is  to  be  regretted  that  no  precise  statist 
can  be  obtained,  but  it  is  my  belief  tt»i  th>  iiproYement  of  the  Necl 
from  the  junction  with  the  Angelina  River  to  the  movQt  m  vorthj 

being  done  by  the  General  Government. 

•  •••••• 

No  further  survey  is  needed. 
Respectftdly  submitted. 

James  B.  Quinn, 
Major  J  Corps  of  Engineers 
Brig.  Gen.  Thomas  L.  Oaset, 

Chief  of  Engineers^  U,  8.  A. 

(Through  Col.  G.  B.  Gomstock,  Gorps  of  Engineers,  Division  En 
neer,  Southwest  Division.) 

[First  indorsement.] 

U.  S.  Enoineer  Office, 

Southwest  Division, 
New  York,  December  27 j  1892 

Respectfully  forwarded  to  the  Ghief  of  Engineers. 
I  concur  with  the  district  engineer  in  the  opinion  that  up  to  the  jui 
tion  of  the  Angelina  this  river  is  worthy  of  improvement  by  remo' 
of  snags  and  overhanging  trees. 

G.  B.  Gomstock,  • 
Colonel  ofUngineerSy  Bvt  Brig.  Gen.  U.  a,  A.^ 

Division  Eng%ncer 


REPORT    OF  MR.   P.   H.   THOMSON,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  December,  19, 189i 

Sir  :  I  have  the  honor  to  snbmit  the  following  report  of  my  examination  of 
Neches  River,  Texas,  fi*om  the  mouth  to  Spooks  Bluff. 

At  the  mouth  the  river  is  about  1,000  feet  wide  and  very  deep.    It  gradually 
creases  in  width  and  depth  to  Weiss  Bluff,  51  miles,  and  has  an  available  deptl 
low  water  to  that  point  of  3  feet,  with  an  average  width  of  150  feet. 

The  influence  of  the  tides  is  felt  as  far  as  Weiss  Bluff. 

This  portion  of  the  river  is  not  much  obstructed,  being  kept  comparatively  ch 
by  the  mill  men  of  Beaumont. 

Above  Weiss  Bluff  the  river  is  only  navigable  during  high  water,  which  nana 
prevails  from  December  to  March. 

The  portion  of  the  river  between  Weiss  Bluff  and  the  mouth  of  the  Angelina, 
miles,  IS  very  crooked,  has  a  width  generally  of  150  feet,  and  varies  in  depth  fr 
1  to  15  feet.    It  is  much  obstructed  by  snags  and  overhanging  timber. 

From  the  mouth  of  the  Angelina  to  Shooks  Bluff,  a  distance,  probably,  of 
miles,  the  Neches  Kiver  is  in  no  sense  a  navigable  stream,  nor  can  it  be  maae  so 
rcHKOuable  cost,  being  obstructed  by  rocky  shoals  and  very  narrow. 

Tt^ere  are  no  interests  involved  which  can  not  be  better  served  by  the  railwi 
already  built  and  building. 
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oiilj  inteiMts  which  are  to  be  promoted  by  the  improTement  of  the  Neches 
RiTer  are  the  lumber  intereste  of  Beaumont,  amounting  to  75,000,000  feet  anunally, 
und  the  agxioaltiiral  interests  of  the  coonties  of  Jasper,  Tyler,  Angelina,  and  San 
AngQstiiie. 

Ae«ordiiig4o  Report  of  Bnreaa  of  Agriculture  of  the  State  of  Texas,  these  counties 
prod  need  dnring  the  season  of  1890-^1, 13,330  bales  of  cotton,  of  which  possibly 
one- half  was  shipped  to  market  by  the  Neches  Riyer. 


Undoubtedly  if  the  river  was  opened  to  the  junction  with  the  Angelina  River,  so 
aa  to  be  navigable  at  low  water,  which  is  the  season  for  shipping  the  crops  and  receiv- 
iv  aopnlies,  the  commerce  or  the  river  wiould  be  largely  increased.  As  it  is,  the 
vMoe  of  the  various  articles  transported  annually  amounts  to  more  than  $1,000,000, 
and  would  justily  the  expenditure  involved.  ^ 

»  •  •  •  *      •  •  m 

Two  anrveys  of  this  river  have  already  been  made,  ona-  is  W9S  and  the  other  in 
1880,  and  no  uirther  survey  is  required. 
Very  respectfully, 

P.  H.  Thomson, 
Assistant  Engineer, 
im.  Jamks  B*  <)fTT!rN, 

C9rp9  of  Engineere 


APPENDIX  T. 


SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISUNA,  FBOM  FUBTHEB 

CAVING. 


repost  of  capt.  johy  mfllis.  corps  of  ekoineehs,  officer  in 
charge,  for  the  fiscal  tear  ending  june  so,  1893. 

United  States  Engineer  Office, 

New  OrleanSy  La.^  June  30j  1893. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
works  in  charge  of  this  office  under  the  Chief  of  EngineerP|  (J.  S. 
Aniiy,  for  the  year  ending  June  30, 1893: 

securing  MOUTH  OF  BAYOU  PL  AQUEMINE,  LOUISIANA,  FROM  FURTHER 

CAVING. 

This  bayou  was  formerly  an  outflowing  branch  of  the  Mississippi 
River.  It  left  the  river  at  the  town  of  Plaquemine,  La.,  and  after  a 
ooaree  of  about  10  miles  began  to  branch  offer  divide  into  i.n  intricate 
DetworK  of  bayous,  the  whole  system  connecting  with  the  Atchafalaya 
and  Grand  rivers  and  with  Grand  Lake. 

While  the  bayou  remained  connected  with  the  Mississippi  it  was 
leveed  on  both  sides  for  some  distance  down.  In  1865  the  levee  system 
00  the  west  bank  of  the  Mississippi  was  carried  dinctly  acioss  tie 
bead  of  the  bayou,  cutting  it  off  from  all  communication  with  the  Mis- 
nssippi  and  terminating  its  functions  as  an  outlet.  The  bayou,  Leiiig 
deprived  of  a  direct  supply  of  water  from  the  Mississippi,  now  depends 
on  water  from  Grand  Lake  and  the  connecting  livers  and  bayous, 
and  in  low  water  it  becomes  very  .shoal  and  nearly  or  quite  dry  towards 
the  head. 

By  the  river  and  harbor  act  of  August  11,  1888,  an  appropriation 
wu  made  for  securing  a  navigable  channel  in  this  bayou  up  to  the 
dike  at  Plaquemine  and  for  preventing  further  caving  of  the  bank  of 
the  Mississippi  at  the  "  mouth  ^  (head)  of  the  bay^u. 

The  deepening  of  the  bayou  by  dredging  and  the  construction  of  a 
sjrstem  of  locks  to  afford  navigable  entrance  to  the  bayou  from  the 
Mississippi  are  in  contem])lation.  The  work  of  bank  protection  was 
placed  in  charge  of  this  office  by  letter  of  May  15, 1889,  from  the  Chief 
of  Engineers,  CT.  8.  Army. 

The  plant  belonging  to  the  general  works  of  improvement  in  the 
fourth  district,  Mississippi  Biver,  of  which  this  office  has  also  charge, 
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was  thus  rendered  available  for  the  Piaquemine  work  at  such  time  as 
it  is  not  required  elsewhere. 

The  sum  $75,000  from  the  amount  appropriated  by  the  act  of  August 
11, 1888,  for  the  improvement  of  the  bayou  was  allotted  for  bank  pro- 
tection at  the  head. 

The  approved  project  under  which  this  sum  was  to  be  expended  con- 
templated the  building  of  four  large  submerged  spur  dikes  with  sloping 
crests  running  out  at  right  angles  to  the  shore.  These  dikes  were  to 
be  built  of  willow  brush,  timber,  and  stone,  in  accordance  with  tlie 
general  method  of  construction  adopted  by  the  Mississippi  Eiver  Com- 
mission for  that  class  of  work  in  this  part  of  the  river,  the  shore  end  of 
each  spur  to  extend  up  to  low  water,  and  from  that  point  a  spur  levee, 
built  of  earth,  was  to  run  to  the  main  levee.  The  i)ortion  of  this  levee 
below  high-water  line  was  to  be  covered  with  a  layer  of  gravel  and 
then  a  layer  of  stone.  Four  of  the  dikes  were  to  be  built  with  the 
funds  available,  two  above  the  bayou  and  two  below,  at  intervals  of 
about  900  feet. 

The  two  dikes  above  the  bayou,  Nos.  1  and  2,  were  built  in  IdSd-W. 

The  sum  of  $60,000  for  continuing  the  work  was  allotted  from  the 
amount  appropriated  for  the  general  improvement  of  the  bayou  by  the 
act  of  September  19, 1890,  but  the  lateness  of  the  season  when  the 
appropriation  became  available  rendered  it  impracticable  to  resume 
work  before  the  following  year. 

During  the  fall  and  winter  of  1891  needed  repairs  were  made  to  Dike 
No.  1,  and  three  dikes,  Nos.  3,  4,  and  5,  were  built. 

The  plan  of  the  new  dikes  was  modified,  making  the  side  slopes 
somewhat  less  steep  than  in  those  first  constructed  and  omitting  the 
spur  levee  extension  at  the  head  of  the  dike. 

The  protection  work  now  extends  to  a  distance  of  about  1,500  feet 
below  the  proposed  entrance  to  the  locks  and  2,500  feet  above. 

There  was  left  on  hand  at  t^e  date  of  the  last  annual  report,  8,465 
tons  of  rock,  which  is  stored  on  the  bank  opposite  Piaquemine.  It  was 
procured  in  accordance  with  my  recommendation  of  February  11, 1892, 
that  the  balance  of  the  funds  on  hand  be  exi>ended  in  repairing  and 
strengthening  the  bank-protection  work. 

During  the  past  year  no  construction  work  has  been  done.  On  Octo- 
ber 14, 1892,  instructions  were  received  from  the  Chief  of  Engineers  to 
transfer  the  charge  of  this  work  and  the  property  and  funds  to  Maj. 
James  B.  Quiun,  Corps  of  Engineers,  U.  S.  Army. 

The  season's  work  under  this  office  had  been  planned  with  a  view  to 
making  repairs  to  thQ  bank  protection  at  Piaquemine  as  soon  as  the 
plant  became  available  after  completing  similar  work  in  the  New 
Orleans  Harbor.  The  necessity  for  repairs  and  strengthening  the  work 
had  developed  during  the  low- water  season,  and  recommendation  was 
therefore  made  on  November  1, 1892,  that  tne  transfer  be  d^erred  un- 
til after  the  repairs  could  be  made  to  the  extent  of  the  funds  and  ma- 
terial on  hand.  Notice  of  approval  of  this  action  was  received  on 
November  22, 1892.  A  quantity  of  willows  for  the  work  had  been  cut 
at  Profit  Island,  but  the  season  had  become  so  far  advanced  and  an 
early  rise  in  the  river  having  taken  place,  it  was  decided  not  to  under- 
take the  work  until  the  following  season.  The  willows  were  trans- 
ferred and  used  on  the  New  Orleans  Harbor  work.  The  plant  has 
been  put  in  order  and  will  be  available  to  resume  this  work  as  soon  as 
the  water  goes  down. 

On  June  19, 1893,  a  project  was  submitted  for  the  exx)enditure  of  the 
ftinds  and  material  on  band  in  repairs  and  strengthening  the  bank 
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projection  in  the  immediate  vicinity  of  the  proi>osed  entrance  to  the 
locks.  This  project  contemplates  additional  mattress  work  and  rock 
paying  above  and  below  Dikes  3  and  4.  The  project  was  approved  by 
the  Chief  of  Engineers  on  Jane  23, 1893. 

•  •  •  •  •  •  • 

Very  respectfhlly^  your  obedient  servant, 

John  Millis, 
Captain  of  Engineers. 
Brig.  Oen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8,  A. 

KoTB.— The  money  statement  for  this  work  is  consolidated  with  that  for  the 
iBprorement  of  Bayoa  Plaqnemine,  Louisiana,  Appendix  B  6. 


APPENDIX  U. 


MPBOVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


RFPOBT  OF  MAJ,  A,  M,  MILLETt,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30, 1893,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEliBNTS. 


1.  En  trance  to  Galveeton  Harbor,  Texas. 

2.  81iip    Chunnol   in    Galveston    Bay, 


3.  Channel   in   West   Galveston    Bay, 


4.  Trinity  River,  Texas. 

5.  Cedar  Bayou,  Texas. 

6.  Baffalo  Bayon,  Texas. 

7.  Harbor  at  Brazos  Santiago,  Tex. 


EXAMINATIONS. 

8.  Brazos  River,  Texas,  from  its  month  to  Richmond. 


United  States  Engineer  Office, 

Oalvestony  Tex.,  July  8j  1893. 

OsNERAli:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  t^e  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1893* 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major i  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


U  1. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

The  project  for  this  improvement  was  adopted  in  1874  and  modified 
in  1880,  and  again  modified  in  1886,  the  object  being  to  deepen  the 
chsumel  so  as  to  admit  of  sea-going  vessels  of  the  deepest  draft  enter- 
ingthe  harbor. 

^  The  projects  of  1874  and  1881  contemplated  construction  of  two  jet- 
ties to  extend  into  the  Gulf  of  Mexico  to  concentrate  ebb  flow  upon 
the  outer  bar  in  the  Gulf,  and  also  to  effect  deepening  on  the  inner  bar 
at  the  entrance  to  Galveston  Channel,  these  jetties  to  have  their  ori- 
gins,  respectively,  at  Bolivar  Point  and  Fort  Point. 

1861 
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More  or  less  work  was  done  under  these  projects.  Under  tliat  of 
1881  a  jetty  was  built  from  Fort  Point  to  the  crest  of  the  outer  bar, 
but  it  was  not  fully  completed. 

The  project  of  1886  (that  now  in  progress  of  execution)  also  consists 
in  construction  of  jetties  to  extend  into  the  Gulf,  one,  the  south  jetty, 
starting  from  the  east  end  of  Galveston  Island,  and  the  other,  the 
north  jetty,  to  start  f^om  Bolivar  Point,  opposite;  or,  to  be  more  ex- 
act, the  south  jetty  was  to  start  from  Fort  Point,  but  in  1888  it  was 
decided  to  connect  the  inner  end  of  that  jetty  witt  the  relatively  high 
ground  upon  which  the  city  of  Galveston  is  built  by  a  stone  dike 
known  as  the  shore  branch. 

The  jetties  are  to  be  of  rock,  to  be  built  to  an  elevation  of  5  feet 
above  mean  low  tido,  and  to  extend,  if  necessary,  to  the  contour  of  30- 
foot  depth  in  the  Gulf,  their  sea  ends  to  be  7,000  feet  apart,  the  action 
of  the  jetties  to  be  supplemented,  if  need  be,  by  dredging,  the  south 
jetty  to  follow  the  line  of  the  jetty  of  1881. 

The  natural  depth  upon  the  outer  bar  was.  12  feet  and  thatux>on  the 
inner  bar  13  feet  at  mean  low  tide.  The  general  plan  of  the  work  is 
shown  upon  the  accompanying  map. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  there  had  been 
constructed  19,200  linear  feet  of  south  jetty,  of  which  1,200  feet  were 
incomplete.  The  railway  trestle  had  been  extended  428  feet  beyond 
the  rock  work.  The  railway  is  used  for  transporting  material  to  be  de- 
posited in  the  jetty.  The  contract  under  which  the  work  for  the  fiscal 
year  ending  June  30, 1890,  was  done  expired  August  30, 1890,  at  which 
date  there  were  19,4bo  linear  feet  of  jetty  completed,  150  linear  feet  of 
incomplete  jetty,  and  beyond  that  318  linear  feet  of  trestle  and  track. 
The  shore  branch  is  included  in  the  foregoing. 

Congress,  by  act  approved  September  19, 1890,  made  an  appropriation 
for  candying  on  this  work,  and  at  the  same  time  authorized  a  contract 
to  be  entered  into  for  completing  both  jetties,  payments  to  be  made 
as  appropriations  were  made  from  time  to  time. 

Proposals  for  this  work  were  invited  in  October,  1890  by  public  ad- 
vertisement, but  as  the  successful  bidders  failed  to  enter  into  the  re- 
quired conti'act  it  became  necessary  to  readvertise  the  work.  At  the 
second  letting  the  lowest  bid,  that  of  O'Connor,  Laing  &  Smoot,  of 
Dallas,  Tex.,  was  accepted  and  a  contract  was  entered  into  with  them 
for  constructing  the  jetties  on  March  12. 1^1.  This  contract  was  subse- 
quently amended  on  February  10, 1892,  allowing  the  use  of  sandstone 
weighing  10  pounds  less  per  cubic  yard,  the  price  per  ton  being  reduced 
10  cents. 

The  contractors  commenced  construction  on  the  south  jetty  on 
August  1, 1891,  and  by  June  30, 1892,  had  accomplished  the  following: 

liiMu-feet. 

Completed  jetty 4,600 

Jetty  built  to  average  height  of  one-half  foot  above  mean  low  tide 2, 200 

Jetty  built  to  average  height  of  3  feet  above  foundation 723 

Total  of  complete  and  incomplete  jetty  built  during  the  fiscal  year 
ending  June  30, 1892 7,628 

The  total  length  of  south  jetty,  constructed  since  work  began  upon  it 
in  1887,  is  (shore  branch  included) — 

Linear fbet 

Completed  jetty JJ4,000 

Incomplete  j  etty 2, 923 

Total  complete  and  incomplete  Juno  30,  1892 26,928 
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The  sea  end  of  this  work  was  then  within  5,400  feet  of  the  outer  12- 
toe€  oootour  or  outer  crest  of  the  bar. 
A  sorvey  made  at  the  time  showed  a  depth  of  13^  feet  at  mean  low 
'    in  the  outer  bar  channel  and  a  depth  of  21  feet  where  the  inner  bar 


The  construction  of  the  south  jetty  was  continued  during  the  fiscal 
until  May  30, 1893,  when  the  crest  of  the  outer  bar,  having  been 
reached,  the  jetty  was  considered  as  complete  for  the  present.  The 
kngth  added  to  south  jetty  during  the  fiscal  year  was  8,000  feet,  in  ad- 
dition to  which  an  apron  839  feet  long  was  built  from  the  outer  end  into 
the  Golf  to  protect  it. 

Construction  on  the  north  jetty  was  commenced  in  April,  1893,  and 
at  the  close  of  the  fiscal  year  1,500  linear  feet  had  been  completed,  in 
addition  to  which  2,100  linear  feet  was  uncompleted. 

19ie  total  length  of  the  jetties  constructed  since  work  began  in  1887  is : 

Linear  feet. 

Boitk  iottj,  completed 32,000 

8mth  jetty,  uncompleted 829 

Korth  jetty,  completed 1,500 

Hoiihjet^,  uncompleted 2,100 

TotalJune  30, 1893 36,429 

The  usual  annual  survey  of  the  bar  and  its  channel,  as  well  as  of  the 
ktfbor  generally,  was  made  in  April,  May,  and  June,  1893.  The 
aoondings  show  a  channel  depth  of  14  feet  at  mean  low  tide  in  the 
OQter  bar,  an  increase  of  three-fourths  of  a  fool,  and  a  depth  of  23  feet 
where  ttie  inner  bar  was,  an  increase  of  2  feet  since  June  30, 1892. 
The  bar  channel  between  the  14-foot  curves  is  from  350  to  700  feet  wide. 
Oatreston  channel  has  deepened  from  2  to  3  feet,  with  a  maximum 
depth  of  39^  feet.  The  principle  changes  in  the  position  of  con- 
toore  since  June  30, 1892,  as  developed  by  the  survey  and  shown  by 
the  accompanying  map,  are  as  follows: 

Inside  the  bar  the  contours  from  the  30-foot  to  the  1 2-foot  have  all 
id?anc^,  while  outside  the  bar  in  the  Gulf  the  30-foot  has  remained 
stationary,  the  24-foot  has  receded,  and  the  18-foot  and  12-foot  have 
advanced. 

The  outer  bar  is  slowly  wearing  away  over  a  distance  of  about  a 
Bile  north  of  South  Jetty,  where  the  12-foot  curve  has  receded. 

Soundings  shown  on  accompanjring  map  are  reduced  to  the  plane  of 
Bean  low  tide,  t^e  plane  to  which  previous  soundings  were  reduced. 

An  account,  in  detail,  of  the  season's  operations  is  shown  in  the  ac- 
company.ng  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer,  to  which 
attention  is  called. 

Proposals  were  invited  May  1, 1893,  for  the  construction  of  a  twin- 
screw  propeller,  for  use  in  connection  with  this  work.  The  lowest  bid 
received  at  the  opening,  June  12, 1893,  was  that  of  T.  S.  Marvel  &  Oo., 
of  Newburg,  N.  x .,  which  was  accepted  and  contracts  were  sent  them 
for  signature,  but  they  had  not  been  signed  at  the  close  of  the  fiscal 
year. 

AmoQnt  expended  under  aU  projects  to  Jane  30,  1892 $2,712,843.53 

Amoant  expended  daring  fiscal  year  ending  Jane  30, 1893 646, 796. 29 

Total  amonnt  expended  to  Jane  30,  1893 3,359,639.82 

Original  estimated  cost  of  the  work  in  1886 8,478,000.00 

Aggr^^ate  amoant  appropriated  to  June  30,  1893 4,828,000.00 

Is  addition  to  this  there  was  expended  the  sum  of  $100,000  sub- 
•cribed  by  the  city  of  Galveston  in  1883. 
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The  work  is  located  in  the  collection  district  of  Galveston.    The  nearei4 
hoQses  are  at  Bolivar  Point  and  Fort  Point  at  the  entrance  to  Galveston  Bay. 
amount  of  revenue  collected  at  the  port  of  Galveston  for  fiscal  year  endinA 
80, 1893,  was  $132,696.66. 

Abstract  of  appropriations  tnade  hy  Congress  for  improving  harbor  at  Galveston,  i 

By  act  approved — 

July  11, 1870 

March  3, 1871 

June  10, 1872 

June  2:?,  1874 

March  3,1875 

August  14, 1876 

June  7, 1878 

June  18,  1878 

March  3,  1879 

June  14, 1880 

March  3, 1881 

March  4,  1882 ____ 

By  act  passed  Auffust  2, 1882 SOOfl 

By  act  approved  August  5,  1886 

By  act  of  August  11, 1888 500/ 

By  act  approved — 

September  19,  1890 500, 

March  3,1891 600, 

Augusts,  1892 450, 

March  3, 1893 1,000, 


Total  4,828, 

Money  statement 

July  1, 1892,  balance  unexpended $665,156.4! 

July  14, 1892,  repayment  of  amount  of  compromise  in  suit  vs,  J.  H.  I 

Mooney  et  al  118. 

Amount  appropriated  by  sundry  civil  act  approved  August  5,  1892  . .  450, 000. 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1893  ...  1, 000, 000. 

2, 115, 274. 47 

June  30, 1893,  amount  expended  during  fiscal  year 646, 796. 29 

July  1,  1893,  balance  unexpended 1,468.478.18 

July  1,  1893,  outstanding  liabilities $32, 138. 97 

July  1, 1893,  amount  covered  by  uncompleted  contracts.  1, 328, 104. 33 

1,360,243.30 


July  1, 1893,  balance  available. 


108, 234. 88 


Amount  (estimated)  required  for  completion  of  existing  project 3, 650, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1895 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

3, 1893. 


Abstract  of  proposals  for  consirncting  a  steel  twin-screto  st^am  propeller  received  in  re- 
sponse to  advertisement  dated  May  1.  189Sy  and  opened  June  Ig,  1893,  at  Galveston, 
Tex,,  by  MaJ,  A,  M.  Miller,  Corps  of  Engineers, 


No. 

Name  and  address  of  bidders. 

Price. 

Time  of  delivery. 

Remarks. 

1 

C.  Ree<ler  &  Sons. Baltimore, Md 

$33,085 
36,000 

28.  ."iOO 
30,000 

34,480 

Dec.  28,  1893 

7    months     from 
date  of  contract. 

Jan.  15,  1894 

No  date  given  .... 

Dec.  31, 1893 

7. 

Ed.  J.  Howard.  Jeffersonville,  Ind 

No    seals    at* 

3 

4 

T.S.  Marvel  &  Co.,Newburg,N.  Y 

John  H.  DiHloinie  &  Son,  Camden.  N.  J 

tached. 

No  gnarantee  to 
proposals. 

5 

The  M.  A.  Sweeny  Co.,  Jeffernonvillo,  Ind 

No.  3  lowest  bid ;  acceptance  recommended. 
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beport  of  mb.  k.  m.  hartrick,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston f  Tex.,  June  SO,  1895, 

Major:  I  have  the  honor  tosnhmitthe  following  report  of  operations  for  im- 
proving Galveston  Harbor,  Texas,  dnrine  the  fiscal  year  ending  Jnne  30,  1893. 

Comdititm  of  work  at  beginning  of  fiscal  year, — The  jetty  was  completed  and  prop- 
erly protected  with  cranite  blocks  to  Station  240.  The  trestle  and  riprap  apron 
'was  at  Station  209+^.  The  riprap  monnd,  over  which  the  contractors  could  work, 
extended  from  Station  240  to  2^,  a  distance  of  2,200  feet,  but,  on  account  of  inade- 
quate meehanical  appliances  the  outer  protection  of  granite  blocks  progressed  in  a 
rery  slow  and  tedious  manner ;  the  castings,  booms,  blocks,  and  hooks  of  the  four 
derricks  on  the  two  barges  constantly  breaking,  owin^  to  the  surge  of  sea  and  rope. 

Casualiies, — ^There  was  no  storm  of  any  severity  during  the  year.  Gales  from  the 
Bortheast  and  southeast  followed  by  a  storm  from  the  northwest  totally  suspended 
work  on  the  17th  and  18th  of  Januarv,  1893.  On  taking  soundings  and  inspecting 
the  work,  as  soon  as  the  weather  moderated,  it  was  found  that  a  settlement  of  about 
2i  feet  had  occurred  over  the  riprap  apron,  with  a  scour  of  about  6  feet  in  advance 
of  said  apron.  The  last  three  bents  of  the  trestle  settled  one-half  a  foot  under  the 
weight  of  the  pile-driver,  when  sent  to  the  front  after  the  storm. 

The  apron,  in  this  particular  location,  is  placed  on  the  sandy  bottom  of  the  Gulf 
with  no  brush-mattress  foundation. 

No  damage  was  observed  over  the  completed  jetty.  On  the  incomplete  work  a  few 
6  and  8  ton  granite  blocks  were  displaced  that  had  not  been  properlv  placed  and 
aboQt  fonr  ears  of  sandstone  riprap  washed  down  from  the  crest  onto  the  slope. 

/Mpeciio*,  eonstTMotion,  and  transfer. — The  general  method  of  construction  and  in- 
spection was  the  same  as  explained  in  last  Annual  Report  of  Chief  of  Engineers,  for 
1892.    (Appendix  U,  p.  1529. ) 

On  north  jetty,  owing  to  the  contractors'  tardiness  in  providing  a  site  in  their 
jarA  at  Bolivar  for  the  Government  railway  track  scales,  the  stone  is  weighed 
sad  inspected  at  Fort  Point  Yards. 

The  cars,  after  being  inspected  and  weighed  are  run  to  a  wharf,  where  a  movable 
apron  is  situated,  that  can  be  adjusted  to  the  rise  and  fall  of  tides. 

An  ordinary  freight  barge,  that  has  been  adapted  for  transferring  railway  cars, 
had  been  previously  put  in  place  with  the  apron  resting  on  the  barge.  The  barge 
sad  apron,  with  their  floating  and  movable  track  practically  abutting  and  coincid- 
ing, are  held  in  place  by  a  svstem  of  lines,  capstans,  and  fender  piles. 

The  can  are  then  pushed  by  the  locomotive  over  the  apron  onto  the  barge.  The 
tag  then  takes  the  bar^  in  tow  and  transfers  the  load  to  the  contractor's  similarly 
smmged  whuf  at  Bolivar,  where  another  locomotive  takes  it  to  the  storage  yard. 
Then,  as  the  neceasities  of  the  work  demand,  the  stock  in  the  storage  yard  is  drawn 
on.  trains  jnade  up,  and  sent  to  the  front  as  on  south  jettv. 

The  contractors  have  also  transferred  stone  in  bulk,  as  follows :  Cars  are  inspected 
and  weighed,  as  above,  at  Fort  Pointy  and  run  out  on  south  Jetty  abreast  of  north 
jetty  and  unloaded  on  a  barge,  which  is  towed  to  north  jetty  and  unloaded  on 
the  work.  This  system  gives  fr*om  1  to  2  per  cent  of  lost  material  (contractors'  loss) 
and  requires  extra  inspection  on  the  part  of  the  Government  to  prevent  waste 
when  unloading  frrom  barge,  as  the  riprap  apron  and  monnd  is  apt  to  take  a  wider 
base  and  flatter  slope  than  is  neccessary. 

Xorik  Jettjf. — In  October,  1892,  the  contractors  were  notified  and  the  place  of 
hsffhtning  pointed  out  for  the  shore  end  of  north  jetty  at  Bolivar. 

Tbev  haa  been  warned  previously  from  time  to  time  that  they  might  expect  such 
aa  order  and  to  make  preparations  accordingly,  but  it  was  not  until  April,  1893,  six 
months  after,  that  the  first  stone  was  placed  in  the  jetty. 

The  Government  in  June,  1893,  commenced  and  completed  the  railway  track 
scales  and  office  at  Bolivar  for  weighing  and  inspection  of  material  for  north  jetty, 
and  it  is  the  intention  to  have  the  headquarters  in  the  field  transferred  from  Fort 
Point  to  Bolivar  after  the  4th  of  Joly,  1893. 

General  progress  and  advance  of  work  during  the  year. — ^The  work  has  been  more  or 
lets  letaroed  by  a  general  lack  of  material,  unsuitable  plant,- boisterous  weather, 
snd  rough  seas. 

The  south  jetty  advanced  8,000  feet,  from  station  240  to  320,  with  a  riprap  apron, 
trestle,  and  track  extending  839  feet  further  into  the  Gulf  to  Station  328+39. 

The  north  jetty  is  complete  from  station  0  to  15,  an  advance  of  lt500  feet,  with 
so  incomplete  portion,  including  apron  of  2,100  feet,  to  Station  36.  The  track  and 
trastle  are  at  station  ZS. 
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Tarlb  No.  1. — Showing  the  kind  and  mnount  of  wtQne  used  in  90uih  jetty. 


July 

Aagnst . . . 
September 
October . . . 
November 
December. 


JaBiwry  . 
Febnuury 
March  . . . 
AprU.... 

May 

June 


Montb. 


1802. 


1803. 


Cars. 


539 
898 
007 
408 
506 
254 


898 

«20 

709 

40 

21 

8 


Total !    6,099 


Riprap. 


9.618.66 
16,558.78 
14,451.99 

8,776.00 
11.134.04 

6,533.27 


8,053.67 

12, 704. 70 

15.101.44 

949.42 

406.88 

156.04 


108,443.88 


Cars. 


818 
890 
366 
317 
331 
348 


819 
244 
184 
210 
118 


8,133 


Block. 


TanM, 

5,860.76 

8,664.92 

8,741.80 

7,798.U 

8,856.42 

8,476.21 


7,19L81 
5,682.23 
4,866.91 
4,761.03 
2,666.27 


1   Te 

ca 


1 
1 


72,880.78  I      ^ 


Table  No.  2. — Showing  quantities  of  stone  used  and  cost  of  satM  in  south  jetty,  t 
other  items  of  expense,  not  including  office  and  inspection  expenses. 


From  SUtkm  0  to  79+64  (7,964  feet). 

Items. 

. 

Tons. 

Cost. 

Tons 
per  loot. 

Cm 
per /( 

BInrftD  .......... ......................X... ...... .•••.. 

^•F"»F  ••••• » »• 

Block 

Bailwav 

ICxtnui ' 

$52.34 

•«•••««••• 

P 

ToIaI    for  VWirr  t  t  r  -  „  r  ^  T  , . . 

62.34 

i 

PvevioiM  exBanditiiraa  .........   - 

3,067.30 
*44,259.96 

.39 

.................. . 

152,657.79 

*5.55 

li 

CkaBd  total 

152,710.18 

u 

From  Station  79+64  to  84+64  (500  feet). 

RinraD - 

BlockT 

Kail  WAV ...TT T T,-TT-rrT-r       

BxtrasT 

$4.19 

¥^ 

Total  for  vear 

4.19 
16.285.06 

PrevioiiB  expenditurea.  ...<- 

*5,998.81 

*12.00 

3S 

Grand  total i 

16,239.27 

SS 

From  Station  84+64  to  96+64  0,100  feet). 

KiDntD  .-.•• •• •...•• ••.... 

BlookT 

Railway 

aMuwwj  ............................................... 

$9.23 

$0 

Total  for  vear  ...... 

9.23 
29,027.07 

Previous  expenoitorea.....^ 

•9,594.61 

*a72 

26 

Grand  total 

29,036.80 

20 

From  Station  95+64  to  107+64  (1,200  feet). 

IUDniD....«..*.«...*...*«.....«....«« •••.••*••*•••.•••• 

• 

Block 

Railwav x ......     ,   

Bxtraa -    

$10.06 

P 

Total  for  vear 

10.08 
11  MR.  72 

( 

Previous  ezuenaitures 

*]3. 094. 47 

•10.92 

84. 

Grand  total .  ^ 

41,248.80 

34. 

*  Cubic  yards. 
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Tahx  Ko.  3.— Akowte^  qmantitin  9/  ttone  used  and  oo9t  of  $ame  in  $a»ih  jeitif,  and 

iiker  itfms  of  expen$e,  etc, — Continued. 

From  Station  107+64  to  188+64  (3,100  feet). 


Items. 

Tons. 

Cost 

Tons 
per  foot 

Cost 
per  foot. 

Han* ,.., 

Sc?.::::.::::..: :::...::.:::::::::::::::::::: 



BidwcT 

....;;;.'. ...1 ::::::: 

?;""   ™ J >•................ 

tstm , 

$26.03 

90.01 

Total  for  year 

26.03 
216. 2aft  5H 

.01 

^■■liiM  tirprBiiitiurM 

•72,180.09 

*23.28 

69.76 

Gn»rt  total      ... 

216,294.56 

69.77 

From  Station  138+64  to  144+12  (548  feet). 


Eisna 

SIS' 

f 

ferihrBj  , ,  , 

1 

$4.76    . 

$0.01 

Total  for  year 

4.76  '. 
89,120.73 

.01 

FwltfM  iniimlH'iifii 

•12,667.62 

*22.93 

71.88 

Qnailtata] 

89,125.49   . 

71.39 

• 

From  SUtion  144+12  to  150  (588  feet). 


,. 

m^rk                                                  ' 

5^**"/ • 



$4.97 

90.01 

Tttal  fat  Ttuir 

4.97 
84,335.34 

.01 

^n^ttas  axpsMtturra 

*12,740.68 

•21.67 

58.39 

Qnad  total 

84,840.81 

58.40 

From  SUtion  150  to  160  (1.000  feet). 


jH 

nTT 

UKar                                                              

^^T   "  ■■.•■-  —  ...-. 

$8.40 

$0.01 

•----•^...•. 

l^tallbrTear 

8.40 
54.632.14 

.01 

^WFfau  nrpeMltarcs 

•19,623.81 

•19.62 

54.68 

Gmd  total 

54,640.54 

54.64 

• 

From  Station  160  to  170  (1,000  feet). 


^ 

Sf^.//^\v.v...v.,\. ,.,....... 

"i^wjy  .jj.i.     . ^. ..■•.. ......rfte. ...••..... .••*..*..•. 

$8.40 

$0.01 

Total  Itar  rrmr               .  .     

8.40 
53,816.05 

.01 

'fci**"""  •'•"■MivitnnM T ....-- 

♦19,679.77 

•19.68 

53.81 

Qraad  total 

' 

53,824.45 

63.82 

From  StaUon  170  to  180  (1,000  feet). 

j^ 

mS^V^^[Vi[[[l[[[llll]]m][]l]]]..][]V. 

feril^aT                                                             

ESJT 

$8.40 

$0.01 

Total  for  Tear 

8.40 
88,609.89 

.01 

Vhw^mh^  expewiftaree •                                     ■  •  ■  ■ 

*  13, 285. 96 

•13.28 

88.67 

GfHid  total 

88,677.79 

88.68 

•Cnbio  yards. 
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Table  No.  2. — Showing  quantitiea  of  stone  u$ed  and  cost  of  same  in  south  Jetijf, 

other  items  of  expense,  etc. — Continaed. 

^  From  Station  180  to  190  (1,000  feet). 


Items. 

Tons. 

CkMt 

Tons 
per  foot. 

per 

Rinran .................................... 

Block 

Tiailwfty tt--t-- 

SiXtraa........... 

$8.40 

Total  for  voar 

8.40 

T^pAvlnnM  AYTiAntllf'.iirAa 

5        887.70 
H*.  480. 87 

0.39 
*14.49 

•  •  »  •  « 

A  aWIUUB  VX^KUlUlvUlOB.  ................................ 

41,917.53 

Grand  total 

41,925.93 

From  Station  100  to  200  (1,000  feet). 


IMprap- . 
Block... 
Bailway 
Eztras.. 


Total  for  year  . . . 
PreTions  expenditures 


Grand  total. 


18.24 


10,796.21 
*8,581.63 


8.24 
'77,*876.'54' 


77,878.78 


16.80 
^21.02 


From  Station  200  to  210  (1,000  feet). 

RioniD 

Block 

Hailway 

Extras 

$8.40 

1 

Total  for  year 

8.40 
79,271.96 

"PreviovLB  exneuditures 

24, 216. 15 

24.22 

I 

Grand  total 

24, 216. 15 

79,280.86 

24.22 

1 

From  Station  210  to  220  (1,000  feet). 

Rinran 

1 

Block 

I. ..I.*.".'. ";!!!*."! 

Bailway 

1 

XztnM*^ 

1 

$8.40 

j 

1 

Total  for  year 

t 

8.40 
74,030.48 

Preyions  exnenditares - - 

22,276.87  I 

22.27 

1 

Grand  total ........... 

22,276.87 

74,038.8^ 

22.27 

f 

From  Station  220  to  230  (1,000  feet). 

Ripran 

Block 

• 

Railway 

$8.40 

1 

Total  for  year. ......  ^ 

8.40 
70,616.42 

Preyions  exnenai  tures - 

20,992.06 

20.99 

1 

Grand  total 

20,992.06 

70,624.82 

20.09 

1 

From  Station  230  to  240  (1,000  feet). 

Rinra  n 

838.96 

$796.56 

.84 

1 

Bi^v.:::;::.::.:::.::. ..:.::::::::::: :.:::; 

Railway 

Extras 

8.40 

Total  for  year 

338.96 
22,718.09 

804.96 
73,935.14 

.34 
22.71 

Preyions  expenditures 

71 

Grand  total ..^  .^x. 

23,057.06 

74,740.10 

23.05 

7i 

*  Cubic  yards. 
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TabucHo.  i^-^Skowimg  quanHtie$  of  itone  H$ed  and  oo$t  of  same  in  iouthJeUy,  and 

oth^  UewM  of  expen$e,  fto.— Continued. 

From  SUtion  240  to  250  (1,000  feet). 


Itanu. 

Tons. 

Coot 

Tons 
per  foot. 

Cost 
per  foot. 

nrm    ..    X 

2,996.27 
4,834.46 

$7,041.22 
20,546.46 

8.00 
4.83 

$7.04 
20.54 

Br 

KsU*iT , 

_        J    .......  . 

ExtTM 

21.90 

03 



TflUl  fflr  Timr 

7,830.73 
16, 113. 78 

27,609.58 
50,936.70 

7.83 
16.11 

27.61 
50  03 

Ftt*w"t»  InilrTBIIlTQTeS  ...............................^ 

Or—ii  total , 

23,944.51 

78,546.28 

23.04 

78.54 

From  SUtion  250  to  260  (1,000  feet). 




3.187.60 
4,641.72 

$7,490.86 
19,727.32 

8.19 
4.64 

$7.49 
19.78 

USnr 

^^  ^ 

KltTM. ......T.,r r T T 

46.16 

0.04 

Tftal  for  yoor 

7,829.32 
17,030.97 

27,204.34 
53,502.34 

7.83 
17.03 

27.26 
53.59 

FiT"1fit  rspmdUnrfts r , r-- 

(^ntti  total 

24,860.29 

80.856.68 

24.86 

80.85 

From  Station  960  to  270  (1,000  feet). 


thns 

11,181.40 
9,514.26 

$36,276.80 

40.435.61 

614.00 

52.07 

11.18 
9.51 

$26.28 

40.43 

0.61 

0.05 

3Jr..           

MWBT 

3K'.:::::::::..::: 

'htal  for  jcar                ... 

20,606.66 
6.420.61 

67, 877.  W 
30.400.45 

20.69 
6.42 

67.37 
20.40 

^f 'tin  npsBilitnrM ■ 

Gn»i  total 

27.116.27 

87,778.48 

27.11 

87.77 

From  StaUon  270  to  280  (1,000  feet). 


Tstal  for  year. 


13,444.61 

9,850.44 


28,804.05 


$31,504.84 

41,902.62 

4,873.89 

03.82 


77,964.67 


13.44 
9.86 


23.80 


$31.60 
41.90 

4.31 
0.07 


77.96 


From  Station  280  to  200  (1,000  feet). 


^^ 

12, 548. 17 
9,003.14 

$29,488.20 

88,263.85 

4,340.00 

97.07 

12.55 
0.00 

$29.40 
'    38  26 

Hi^^ 

i*ww*'.']r/.i;;*.'!!!...i...; \ w'.'. 

4.34 

ittnT....:::;:::::.::. 

.10 

Tftal  for  Tear 

21,551.81 

73,188.62 

21.56 

72  to 

From  Station  290  to  300  (1,000  feet). 


Total  for  year. 


12,635.86 
9,961.74 


22,567.10 


$20,693.09 

42,294.90 

4,354.00 

105.83 

76,447.82 


12.64 
9.95 


22.69 


$29.09 

42.29 

4.35 

.U 

76.44 
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Tablb  No.  2k — Showing  quanUtiei  of  stone  used  and  ooet  of  same  tf»  souik  jsttjf, 

other  items  of  expense,  etc, — Continued. 

From  Stfttion  300  to  310  (1.000  feet). 


Itemii. 


Riprap. . 
Block... 
Bailway 
Sxtras.. 


Total  for  year. 


Tona. 


13. 568. 54 
0,547.44 


23,115.08 


Cost. 


$31,886.06 

40.570.62 

4,208.64 

84.17 


76,755.48 


Tons 
perfect. 


18.57 
9.54 


23.11 


per  f 


f3 
i 


From  Station  310  to  320  (1|000  feet). 


Bipiap.. 
Block... 
Bailway 
Extras.. 


Total  for  year. 


26,101.29 
14,353.70 


40,544.99 


$61,549.54 

62,177.62 

4,239.60 

64.60 


128,031.86 


26.19 
14.35 


40. 5i 


fl 


li 


From  Station  320*  to  328+39  (839  feet  apron). 


Bipnm.. 
Block... 
Railway 
Extras.. 


Total  for  year 


7,351.68 
45.42 


7,307.10 


♦17,276.44 

199.85 

3,400.41 

30.62 


20, 916. 32 


8.76 
.05 


8.81 


*  Unfinished;  only  an  apron  of  aboat  5  feet  thick  and  30  feet  wide. 


Table  No.  3. — Synopsis  showing  average  eost  per  foot  between  the  following  staiiom 

South  Jetty, 

[Cost  per  foot  inolndee  railway  and  extras.    Kot  including  ofiloe  and  inspection  expense*.] 


Stations. 


0  to  79+6i 


8+64  to  84+64.. 
+64  to  95+64  . . 
95+64  to  107+04. 
107+64  to  138+64 
138+64  to  144+12 
144+12  to  150.... 

150  to  160 

160  to  170 

170  to  180 

180  to  190 

190  to  200 


900  to  210 
210  to  220 
220  to  230 
230  to  240 
240  to  250 
250  to  260 
260  to  270 
270  to  280 
280  to  290 
290  to  300 
300  to  310 
310  to  320 


820*  to  328+39 


Average 
depth. 

Diatanoe. 

This 

year  (per 

foot). 

To  date 

(per 

foot). 

Remarks. 

Feet, 

Ftet. 

1.07 

7,964 

$0.01 

$19.18 

Shore  connect 
across  old  cb 
nel. 

—  3.00 

500 

.01 

82.47 

—  2.45 

1,100 

.01 

26.40 

-  1.5 

1,200 

.01 

34.87 

day  core. 
Do. 

-  6.7 

3,100 

.01 

60.77 

—  9.5 

548 

.01 

71.39 

Do. 

—  7.60 

588 

.01 

58.40 

—  7.30 

1,000 

.01 

54.64 

—  8.65 

1,000 

.01 

53.82 

—  7.00 

1,000 

.01 

38.68 

—  7.50 

1,000 

.01 

41.93 

—10.95 

1,000 

.01 

77.88 

Granite  prd 
tion  from  £ 
tionrn, 

-10.85 

1.000 

.01 

79.28 

-  9.60 

1,000 

.01 

74.04 

—  7.00 

1,000 

.01 

70.62 

—  8.70 

1,000 

.81 

74.74 

-  9.00 

1,000 

27.  CL 

78.54 

-  9.30 

1,000 

27.26 

80.85 

-10.20 

1,000 

67.37 

87.77 

—  9.10 

1,000 

77.95 

77.96 

—  9.20 

1,000 

72.19 

72.19 

-  9.10 

1,000 

76.44 

76.44 

—10. 10 

1,000 

76.75 

76.76 

End  of  mattres) 

—16.50 

1,000 

128.03 

128.03 

Sand  founds  ti 

—15. 10 

839 

24.93 

24.93 

(839  ft.  of  apron) 

* 

*  Apron  about  5  feet  thick  and  35  feet  wide;  all  riprap,  no  granito. 
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Table  No.  4,^Showiwg  the  kind  and  amomnt  of  $tone  U9€d  in  the  North  Jetty. 


Can. 

Riprap. 

Can. 

Block. 

Total 
can. 

AaAltn 

29 
496 
020 

T<m§. 
558.31 
10. 033. 13 
18.002.18 

14 
85 

153 

T<m9. 

250.45 
1,710.10 
3. 377. 00 

43 

||Vr.i8Bi 

681 

fnwf  IMO                               

778 

Totel                                         .X.     X 

1,145 

23.503.02 

252 

5^343.55 

1.307 

mmd  oomparative  oroes  teotione  and  profile, — ^The  anDoml  sorrey  was  com- 
eed  in  April  And  oontinued  throagh  May  and  Jane,  1893.  Cross  sections  and  pro- 
file were  taken  over  the  entire  ]eng:th  of  Sotith  Jetty,  from  Station  O,  at  Ninth  street, 
GalTesloB.  to  8t*^n  328+39,  in  the  Golf  of  Mexico.  The  profile  is  tak^  every  7i 
feet  and  the  eroes  sections  every  100  feet,  extending  100  feet  from  axis  on  each  side 
oftotty. 

By  comparing  with  former  years  it  will  he  observed  that  there  is  a  decided  sand 
•Mretion  along  both  sides  of  South  Jetty,  in  some  places,  as  at  Station  110,  appear- 
iaf  at  the  sornce  and  forminp^  a  beach  at  low  water  cm  the  soath  side.  This  accre- 
tHMi  has  made  the  Jetty  practically  water-tight  at  low  water  as  far  as  Station  110, 
at  lower  low  water  as  far  out  as  Station  162,  and  at  extreme  low  water  to  Station  185. 

The  30-foot,  24-foot,  18-foot  and  12-foot  curves  of  depth  inside  the  bar  have  ad- 


Ovtaide  the  bar,  in  the  Golf,  the  30-foot  has  remained  stationary,  the  24-foot  has 
needed,  and  the  18-foot  and  12-foot  advanced.  The  outer  bar  is  slowly  wearing 
avty  over  a  distance  of  about  a  mile  north  of  South  Jetty,  where  the  12-foot  curve 
kai  needed. 

The  bar  channel  between  the  14-foot  curves  is  tram  350  to  700  feet  wide. 

There  la  14^  feet,  but  not  navigable  on  account  of  the  tortuous  channel.  This  is  an 
fawwase  In  depth  over  last  year  of  1  foot. 

The  inner  bar  has  a  navigable  channel  depth  of  a  good  23  feet,  an  increase  of  2  feet 
ia  twelve  months. 

Gahreaton  channel  has  deepened  from  2  to  3  feet  off  the  Eed  and  Black  Beacons, 
with  a  maximum  depth  of  39^  feet. 

The  shoals  south  of  Light  Ship  and  Bird  Island  Shoal  remain  about  the  same. 

The  shore  line  on  Bolivar  has  not  changed,  except  in  the  immediate  vicinity  of 
Hcrth  Jetty.  On  Galveston  Island  the  erosion  along  the  beach  south  of  first  street 
itill  eoBtinnes,  and  the  accretion  north  of  first  stmt  is  becoming  higher,  with  a 
•light  advance,  toward  the  Qn\t 

£.  M.  Hartrick. 

Aeeietant  Engineer. 

MaJ.  A.  M.  Mn^LKR, 

Cvrpe  of  Empmeere,  U.  8.  A* 


oomnutaAL  statistics  of  galveston  harbor,  tbxas,  for  fiscal  tsar  kndikg 

juifs  30, 1893. 

Tonnage  of  veeeele  and  reeenne  oolleeted. 
[TroiB  atatament  fornished  by  K.  W,  Caney,  eaq.,  collector  of  the  port.] 

Sliam  vessels  entered 300 

Ssiliag  vessels  entered 114 

Total...-. 414 

-^^'  -- 

Steam  vessels  cleared 295 

fisfling  vesssels  cleaied 36 

Total 331 

Tbtal  tonnage  of  ve«^  entered 497,150 

Total  tonnage  of  vessels  cleared 489,563 

Total  tonnage 986,713 

AammtofreveMie  coUeeted , ,«.«.  $13% 096.66 
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Amount  and  value  of  freight  ihipptd, 
[From  stateiDcnt  famished  by  Mr.  Julius  Range,  president  Galveston  Cotton  Excbsage.] 


Articles. 


Cotton,  (1, 044, 677  bsleit) . . . 
Cotton  seed,  cake,  and  oil. 

Com  and  wheat 

Ore 

Wool 

General  merchandise 


Tons. 


Total. 


242,515 

82,808 

36,330 

1,418 

3,832 

3,845 


870,248 


Approxi> 
mate  ralae. 


$46,480,000 

1,758,000 

014,000 

128,000 

1.302,000 

668,000 


51, 250,  000 


Approx 

matefrei 

charge 


13,  OK 

45! 

14{ 

i 

5^ 
3: 


3,701 


Decrease  of  freight  carried  oyer  last  year,  23, 163  tons. 
Decrease  of  tonnage  of  vessels  over  last  year,  14  7, 613  tons. 

Comparative  statement  of  commercial  etatietioe  of  the  port  of  Galveston,  Tex,,  for  ihefi 
years  ending  June  30, 1887, 1888, 1889, 1890, 1891,  1892,  and  189S. 


Years. 

Vessels  entered. 

Vessels  cleared. 

Tonnage. 

Total. 

Cotton 
shipped. 

Other 

merclian- 

dise. 

Rer 

Steam. 

Sailing. 

Steam. 

Sailing. 

Entered. 

Cleared. 

lee 

250 
250 
250 
302 
242 
345 
800 

206 
231 
131 
145 
189 
137 
114 

256 
240 
244 
804 
345 
842 
205 

238 

103 

124 

118 

06 

62 

36 

446.711 
447,144 
416,468 
501,605 
544,862 
587.216 
407,150 

444,801 
482,588 
403,806 
402,677 
520,058 
547, 110 
480,568 

801, 512 
870,732 
820,364 
000,372 
1,073,020 
1, 134, 326 
086,713 

Tons. 

Tom. 

SIT 

1888 

1880 

l.s: 

1890.... 
1801... 
1802. . . . 
1803.... 

223,486 
258,638 
287,377 
242,515 

86,023 

71.080 

106,034 

127,733 

13 
17 
16 
13 

U  a. 

IMPROVEMENT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

A  project  for  this  improvement  was  adopted  in  1871  and  modifiec 
1877;  a  subsequent  modification,  however,  became  necessary  in  li 
owing  to  the  acquisition  by  the  United  States  of  the  Morgan  Cut ; 
Canal,  formerly  owned  by  the  Buffalo  Bayou  Ship-Channel  Compj 
together  with  its  charter  and  rights  under  it.  The  cut  and  a 
extends  from  the  end  of  the  ship  channel  in  Galveston  Bay,  thro 
Morgan  Point  to  the  San  Jacinto  River,  a  distance  of  5.4  miles,  an< 
now  considered  part  of  the  ship  channel  proper. 

The  project  as  modified  in  1892  consists  in  excavating  a  channel 
least  100  feet  wide  and  12  feet  deep,  from  Bolivar  Channel  through  ( 
veston  Bay  and  the  Morgan  Cut  and  Canal  to  the  San  Jacinto  Ri 
a  distance  of  24.33  miles,  the  ruling  depth  from  Bolivar  Channe 
Morgan  Beacon  (18.9  miles)  being  8^  feet,  that  from  Morgan  Beo 
to  Morgan  Canal  (4.8  miles)  being  7^  feet,  and  the  depth  through 
canal  (0.63  mile)  being  17  leet. 

This  work  is  one  link  in  a  waterway  connecting  Houston  with 
Oulf  of  Mexico,  the  other  links  being  the  San  Jacinto  River  and  Bui 
Bayou. 

The  estimated  cost  of  the  ship-channel  improvement,  as  revisec 
1892,  was  $896,175.44,  in  connection  with  which  it  was  stated  ths 
would  require  an  annual  appropriation  of  $100,000  to  m-intain 
channel  after  it  was  completed.  Dredging  was  carried  on  ui 
appropriations  made  from  1875  to  1888,  and  a  channel  of  the  dea 
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width  and  depth  had  been  excavated  from  Bolivar  Channel  to  the 
Morgan  Cut  by  July,  1889,  but  as  no  work  was  carried  on  from  then 
until  the  end  of  the  last  fiscal  year  the  channel  shoaled  very  consid- 
erably. 

An  appropriation  of  $40,000  was  made  for  this  work  by  act  of  Sep- 
tember 19, 1890,  but  as  Morgan  Cut  and  Canal  were  included  in  the 
work  nothing  could  be  done  until  they  were  acquired  by  the  United 
States.  As  this  did  not  take  place  until  May  4, 1892,  nothing  was  done 
under  this  appropriation  up  to  the  close  of  the  last  fiscal  year.  The 
river  and  harbor  act  of  July  13, 1892,  also  appropriated  $40,000  for  this 
work  and  the  project  prepared  for  its  expenditure  included  the 
amount  appropriated  by  tte  former  act,  thus  making  a  total  of  $80,000 
avaflable  for  t^e  work.  The  project,  as  approved,  consisted  in  dredg- 
ing a  channel  at  Bed  Fish  Bar  and  in  Morgan  Cut,  having  a  depth  of 
9^  feet  below  mean  low  tide  and  a  width  at  bottom  of  about  100  feet, 
in  revetting  about  1,900  linear  feet  of  the  west  bank  of  Morgan  Canal, 
and  in  sloping  both  banks  of  the  canal  to  prevent  erosion. 

Proposals  were  invited  for  doing  this  work,  by  advertisement  dated 
September  5,  1892,  bids  to  be  opened  October  5,  1892.  But  one  bid 
was  received  at  the  opening,  that  of  the  Bittenhouse  Moore  Dredging 
Company,  of  Mobile,  Ala.,  and  it  was  recommended  that  it  be  rejected 
M  heing  too  high  in  the  aggregate,  that  the  readvertisement  for  dredg- 
ing be  postponed  for  the  present,  and  that  the  revetment  and  sloping 
of  DMiks  at  the  canal  be  done  by  hired  labor  and  purchase  of  material 
in  open  market. 

This  recommendation  having  been  approved,  arrangements  were 
made  to  employ  a  grading  outfit  for  sloping  bauKS  at  Morgan  Canal, 
ilso  for  the  construction  of  the  revetment  by  hired  labor. 

This  latter  work  was  commenced  January  5,  1893,  and  was  com- 
pleted AprU  7, 1893,  during  which  time  12,556  cubic  yards  of  material 
was  moved  at  a  cost  of  12^  cents  per  cubic  yard  including  inspection. 
The  revetment  of  the  west  bank  of  the  canal  was  commenced  February 
22, 1893,  and  completed  May  30, 1893;  its  length  was  1,959  feet  and 
cost  $5.33  per  linear  foot,  including  inspection. 

Hie  detsols  of  this  work  are  shown  in  the  report  of  Mr.  Donald  Allen, 
Aadstant  Engineer,  which  is  forwarded  herewith.  Dredging  was  re-ad- 
vertised January  28, 1893,  the  bids  being  opened  February  28, 1893,  on 
which  date  four  were  received,  the  lowest  bid,  that  of  the  Bittenhouse 
Moore  Dredging  Company,  of  Mobile,  Ala.,  being  accepted  and  a  con- 
tract was  entered  into  with  them  for  this  work  on  March  21,  1893. 
Owing  to  an  accident  happening  to  the  contractors'  plant  while  en  routo 
to  Galveston  and  to  delays  in  making  repairs  no  dredging  was  done 
up  to  the  end  of  the  fiscal  year;  work  wiU,  however,  be  commenced  at  an 
early  dato  an  prosecuted  diligently.  Under  the  terms  of  the  contract 
the  dredging  is  be  completed  by  October  25, 1893. 

It  is  not  practicable  to  give  exact  statistics  of  the  commerce  through 
the  ship  channel.  Almost  the  entire  floating  commerce  of  Bufialo 
Bayou,  of  San  Jacinto  Eiver,  of  Trinity  Eiver,  and  of  Cedar  Bayou  is 
carried  through  this  channel.  Commercial  statistics  of  those  streams 
are  given  in  the  annuiJ  rex>ort8  of  pertaining  improvements. 

It  is  believed  by  many  of  the  best  informed  men  of  Houston  that 
the  advantages  to  be  derived  from  enabling  seagoing  ships  to  reach 
Bonston  by  way  of  the  ship  channel  and  Bufialo  Bayou  will  be  vastly 
greater  than  the  cost  of  making  and  maintaining  the  channel.  The 
annual  report  of  Bu£faJo  Bayou  gives  as  fall  statistics  of  the  freight 
carried  upon  that  stream  as  could  be  obtained.    It  is  carried  in  barges 
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drawing  6  feet  when  fully  loaded  and  towed  by  tugs  drawing  7  feet 
and  less.  These  cross  Galveston  Bay,  but  the  depth  of  water  is  already 
sufficient  for  them.  A  large  proportion  of  this  freight  would  be  loaded 
directly  upon  seagoing  vessels  if  they  visited  Houston.  One  item  of 
shipment  by  water  down  Buffalo  Bayou  from  Houston  during  the  past 
fiscal  year  was  279,316  bales  of  cotton. 

Total  expended  on  this  improyement  to  Jane  30, 1892 $540, 831. 16 

Total  expended  during  fiscal  year  ending  June  30,  1893 16, 484. 64 

Original  estimated  cost  of  this  work  as  revised  in  1892 896, 175. 44 

Aggregate  amount  appropriated  to  July  1,  1893 626,500.00 

Amount  expended  to  July  1, 1 893 557, 315. 80 

The  amount  required  for  maintenance  after  the  completion  of  the  original 
excavation  (annuidly) 100,000.00 

The  work  is  located  in  the  collection  district  of  Galveston.  The  light-hoases  on 
or  near  the  line  of  the  work  are  at  Bolivar  Point,  Fort  Point,  Half-Moon  Shoal,  and 
Bed  Fish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston  daring 
the  fiscal  year  ending  June  30;  1893,  was  $132,696.66. 

Ahitract  of  appropriat%on9  made  hy  Congress  for  impi'oving  ship  channel  in  GalvesUm 

Bay,  Texas, 

By  act  approved — 

March  3,1875 $25,000 

August  4,1876 72,000 

June  18, 1878 1 75,000 

March  3,1879 80,000 

June  14,  1880 50,000 

March  3,1881 60,000 

By  act  passed  August  2, 1882 94,500 

By  act  of  August  11, 1888 100,000 

By  act  of  September  19,  1890 40,000 

By  act  of  July  13,  1892 40,000 

Total 626,500 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1896,  is  $200,000,  to  be  applied  to  dredging. 

Money  statement. 

July  1, 1892,  balance  unexpended $45, 668. 84 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 


85,668.84 
June  30, 1893,  amount  expended  during  fiscal  year 16, 484. 64 


July  1, 1893,  balance  unexpended 69,184.20 

July  1, 1893,  outstanding  liabilities $851.79 

July  1, 1893,  amount  covered  by  uncompleted  contracts 55, 200. 00 

56,051.79 

July  1, 1893,  balance  available ;3,132.41 

i  Amount  (estimated)  required  for  completion  of  existing  project 269, 675. 44 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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of  pr^lf09dU  for  drodging  $hip  channel  in  Galveston  Bay,  Texas,  received  in  re- 
•MM#  to  ^doortioemeiU  datod  September  5, 189S,  and  opened  October  6,  1S92,  by  MaJ, 
Clktarlm  J,  Allom,  Corps  of  Engineers,  at  Galveston,  Tex. 


Sa 

VM««Bd  addz«M  of  bidder. 

Character  of  work. 

Price.    Amount. 

'       I 

RHtMWon  Moore  Drtdg 
iifOo. 

Dredging  230»000  cubic  yards  of  material  under 

water,  per  cubic  yard. 
Sxcavating  slopes  of  canal  banks,  6,000  cable 

yards  of  material  above  water,  per  cubic  yard. 
Conatmcting  2,000  linear  feet  of  sheet  piling 

reTetment,  per  linear  foot. 

Total 

fO.23 

.25 

10.00 

$52,900 

1.500 

20,000 

74,400 

Only  on«  bid  reoeiyed.    Bejeotion  reoommeuded. 

AksttoH  of  proposdlM  for  drodoing  skip  channel  in  Galveston  Bay,  Texas,  received  in  re- 
spsuH  to  advtrH»ement  dated  January  SS,  189S,  of  Maj,  Charles  J,  Allen,  Corps  of  En- 
fimters,  and  opened  February  t8, 189S,  by  First  Lieut,  William  C.  Langfitt,  Corps  of 
Engineers,  at  OeUvesian,  Tex, 


Vsme  and  addreas  of  bidder. 


1 
1 
I 


Dredging  Co.,  Wilmington,  Del 

Ckarlta  Clark,  OMTeaton,  Tex 

f. ▲.Hyatt,  Beaomont,  Tex 

Mtleabonae  Moore  Dredging  Co.,  Mobile,  Ala. 


Dredging 

230,000 

cubic  yards 

of  material, 

per  cubic 

yard. 


Cents. 
24.9 


Amount. 


$67,270 
60.375 
60.950 
56,350 


'Tkit  bid  the  lowest  and  acceptance  recommended. 


BSPOBT  OF  MB.  DONALD  ALLKN,  ASSISTANT  KNGINBBR. 

United  States  Engineer  OrriCB, 

Galveston,  Tex.,  June  SO,  1893. 

Xuom:  I  bare  the  honor  tosnbmit  the  following  report  of  operations  for  the 
Mpiofciuent  of  ship  channel  in  Galveston  Bay,  Texas,  for  the  mical  year  ending 
Jns  30,1893. 

Dviag  Aognsty  the  notes  of  the  hydrographic  snrvey  of  the  ship  channel  from 
Bsfinr  Channel  to  and  through  Morgan  Canal  were  plotted,  and  the  results  show 
tke  ilMalinff  of  the  dredged  channel  goes  on  at  the  rate  indicated  in  last  annual  re- 
prt  SS  probable,  i.  e.,  about  30  per  cent  of  the  cut  remaining  at  the  end  of  the  last 
■Msl  year;  and  that— 

Feet. 

The  ruling  depth  from  Bolivar  Channel  to  Morgan  Beacon 8.6 

Aid  the  average  depth,  Bolivar  Channel  to  Morgan  Beacon 9.7 

Us  ruling  depth  from  Morgan  Beacon  to  Morgan  Cut 7.6 

Aid  the  average  depth,  Morgan  Beacon  to  Morgan  Cut 8.0 

llroogh  the  canal  the  depth  remains  about  the  name,  were  correct. 

Ko  surreys  of -tiie  ship  channel  have  been  made  during  the  present  year. 

Daring  September,  estimates  were  made  and  specihcations  drawn  up  for  the 
tedging  of  Morg^  Cut  from  Morgan  Beacon  to  the  mouth  of  Morgan  Canal. 

For  sloping  both  banks  of  Morgan  Canal  and  for  building  a  revetment  on  the  west 
■i^  of  Morcan  Canal : 

Bids  for  tM  above-named  work  were  oi>ened  October  5, 1892,  and  there  being  only 
oae  bidder,  and  his  bid  being  too  high,  it  was  decided  to  slope  the  banks  of  the 
canal  ind  build  the  revetment  by  hired  labor,  re-advertising  the  dredging  in  Mor- 
gan Citt. 

Thia  was  done  Jannary  28, 1893,  and  bids  for  dredging  were  opened  February  28, 
IW,  snd  contract  awarded  for  the  work  to  the  Bittenhouse  Moore  Dredging  Com- 
pany, of  Mobile,  Al*. 
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Under  this  contract  work  was  to  be  commenced  April  25,  and  be  completed  Octo- 
ber 25, 1893. 
Operations  nnder  this  contract  have  not  begnn  np  to  this  date,  owin|^  to  delays  in 

getting  the  plant  ready  and  an  accident  happening  to  the  same  while  in  transit  to 
ralveston. 

On  December  23,  1892^  an  agreement  was  entered  into  with  C.  W.  Wallingford  for 
hire  of  a  force  with  which  to  do  the  work  of  sloping  the  banks  of  Morgan  Canal, 
to  consist  of  four  or  more  scrapers  and  teams,  at  $4.^  per  team,  this  price  inclndlng 
board  of  men  and  teams,  and  the  furnishing  of  scraper  holders  and  all  necessary 
help,  and  his  general  supervision  of  the  work.  On  January  6,  1893,  work  was  com- 
menced on  the  east  bank  of  Morgan  Canal  with  a  force  of  four  teams,  and  continued 
until  January  26,  when  another  team  was  added.  On  March  11,  the  grading  on  the 
east  bank  was  completed  and  the  teams  were  transferred  across  the  canal,  and  work 
on  the  west  bank  commenced  and  continued  until  April  7,  when  the  grading  was 
completed.  The  banks  have  been  cut  down  to  a  slope  of  1  on  3,  except  for  about 
500  feet  on  the  east  bank,  about  midway  its  length,  where  the  slope  was  made  1  on 
4  in  order  to  afiford  sufficient  space  on  top  for  the  proposed  office  and  watchman's 
building. 
The  amount  of  material  moved  and  cost  was  as  follows : 

Cabio  yards. 

East  bank 8,587 

West  bank 3,963 

Total  moved - 12,550 

At  a  cost  of  about  $1,570.77,  or  12^  cents  i>er  cubic  yard,  this  including  inspection. 

The  haul  on  the  east  bank  was  longer  than  on  the  west  bank,  and  hardpan  was  en- 
countered here,  which  delayed  the  work  somewhat. 

On  February  22, 1893,  the  revetment  on  the  west  side  of  Morgan  Canal  was  com- 
menced,  and  it  was  completed  May  30,  1893.  It  is  1,959  feet  long  and  cost  $5.33  per 
lineal  foot  for  labor,  material,  and  inspection.  The  material  is  sawed  yellow  heart 
pine,  and  it  is  constructed  as  follows : 

A  row  of  piles,  12  by  12  inches,  32  feet  long,  is  driven  parallel  to  line  of  canal  and 
on  the  west  side  of  the  same  8  feet  centers,  with  an  average  penetration  of  20  feet  in 
the  ground,  and  standing  in  an  average  depth  of  7  feet  oi  water.  Tops  cut  off  4 
feet  10  inches  above  mean  low  tide.  On  the  oank  side,  and  against  this  line  of  pil- 
ing, two  lines  of  stringer  pieces  of  4  by  8  inches,  16  feet  long,  are  placed,  the  bottom 
stringer  3  inches  and  me  top  stringer  3  feet  4  inches  above  mean  low  tide,  respect- 
ively. 

Against  these  stringers  the  sheet  piling,  4  by  12  inches,  28  feet  long,  are  driven, 
their  tops  standing  4  feet  4i  inches  above  mean  low  tide.  These  sheet  piles  have  an 
average  penetration  of  16  feet  7  inches. 

On  the  outside  of  the  sheet  piling  and  next  the  bank  two  lines  of  stringers  are 
placed  opposite  the  two  lines  of  stringers  which  are  against  the  piles,  and  the  sheet 
piling  between  these  stringers  is  held  securely  in  place  by  inch  bolts  passing  through 
both  sets  of  stringers  and  piles. 

On  the  canal  or  water  side  of  the  line  of  piling  a  fender  consisting  of  two  pieces 
of  4  by  8  inches,  16  feet  long,  is  spiked  to  the  piles  at  a  height  of  3  feet  4  inches  above 
mean  low  tide  for  the  entire  length  of  the  revetment. 

Two  offsets  of  sheet  piling  driven  at  right  angles  to  the  line  of  revetment  oonnect 
it  with  the  bank,  preventing  wave  action  and  currents  during  high  water  behind  it. 
The  first  offset  is  573  and  the  second  1,232  feet  from  the  north  end  of  the  revetment. 

There  was  used  in  the  work  the  following  materifd : 

249  12  by  12  inch  32-foot  piles. 
1,935  4  by  12  inch  28-foot  sheet  piles. 

42  4  by  8  inch  16-foot  sheet  piles  (offsets). 
7,996  linear  feet  4  by  8  inch  stringers. 
3,918  linear  feet  4  by  8  inch  fenders. 

500  bolts,  1  inch  diameter,  28  inches  long. 

In  order  to  construct  this  work  it  was  necessary  to  hire  a  barge  with  steam  pile- 
driver  and  blacksmith  shop,  for  which  a  compensation  of  $100  per  month  was  paid. 
On  the  30th  day  of  May,  1893,  the  revetment  having  been  completed,  the  force  wu 
transported  to  Galveston  and  paid  off.  • 

Daring  the  month  of  June,  beacons  8. 11,  and  14,  of  ship  channel,  which  had  beeB 
knocked  down  by  boats,  were  raised  and  repaired. 
Very  respectfully,  your  obedient  servant, 

Donald  Allen, 

U.  S.  AsiUtant  Engineer, 
tlaj,  A.  M.  Mn.LBR, 

Corpe  cf  Engineere,  U.  8.  A. 
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DCPBOVEMENT  OP  CHANNEL  IN  WEST  GALVESTON  BAT,  TEXAS. 

A  BUTvey  of  this  locality,  witli  a  view  to  reoi)cniiig  the  channel 
through  West  Bay  to  Christmas  Point,  was  made  in  1891,  in  accordance 
with  reqoirements  of  sections  13  and  14  of  the  river  and  harbor  act  of 
Angnst  11, 1888.  The  results  were  embodied  in  a  report  published  in 
House  Ex.  Doc  No.  22,  Fifty-second  Oongress,  first  session. 

Congress,  by  act  of  July  13, 1892,  appropriated  as  follows : 

hmoTing  ohmnnel  in  West  Gftlyeston  Bay,  in  acoordanoe  with  plan  recommended 
\j  Major  CEarles  J.  Allen,  Corpf)  of  Engineers;  sabmitted  December  twelfth,  eighteen 
kudrsd  and  ninety,  and  printed  in  Honse  Execative  Docament  namberea  Twenty- 
two,  Fifty-second  Congress,  first  session,  fifteen  thousand  dollars. 

West  Bay  is  an  expanse  of  water  between  Galveston  Island  and  the 
minland,  and  extends  from  Galveston  Bay  to  the  west  end  of  Oyster 
Bty. 

In  1859  the  State  of  Texas  had  a  channel  dredged  through  the  bay, 
vUeh  afibrded  a  navigable  depth  of  5  feet.  This  channel  remained 
open  until  the  storm  of  1875,  which  filled  it  up  with  sand  and  small 
iheDs  unto  the  depth  was  reauced  to  from  2^  to  3  feet  at  mean  low  tide 
indvas  too  narrow  to  allow  vessels  to  pass  through  except  at  full  tide. 

At  the  time  the  survevwas  made  in  1891  a  ruling  depth  of  3^  feet  at 
Man  low  tide  was  found  extending  from  the  railrot^  bridges  across  the 
b«y  to  San  Lois  Pass.  For  a  considerable  distance  there  was  a  depth 
tf  5  feet  The  ruling  depth  in  Oyster  Bay,  which  forms  the  western 
(sd  of  Galveston  Bay,  is  3  feet,  except  for  a  short  distance,  where  it  is 
18  feet 

West  Bay  is  connected  with  the  Gulf  of  Mexico  by  San  Luis  Pass, 
vitk  a  depth  of  7  to  8  feet,  according  to  TJ.  S.  Coast  Survey  chart,  ana 
▼itli  Brazos  Biver  by  the  Galveston  and  Brazos  Canal,  in  which 
tiiedq>Ui  has  been  dredged  to  7  feet.  The  average  rise  of  the  tide  is 
iboiit  1  foot  During  the  prevalence  of  northers  the  depth  in  the  bay 
iieoDsiderablyless  than  that  at  mean  low  tide. 

In  the  rei>ort  on  the  survey  it  was  stated  that  navigation  would  be 
copsiderably  improved  by  straightening  the  channels  and  removing  the 
points  bordering  them,  and  also  by  dredging,  so  as  to  afford  a  least 
vidUi  of  200  feet  and  aepth  of  3^  feet,  between  the  railroad  bridges 
and  San  Luis  Pass  in  the  bay,  and  a  least  width  of  100  feet  and  depth 
<tf  3  feet  along  Christmas  Point  in  Oyster  Bay,  the  channel  to  be  suita- 
bly marked  by  beacons. 

The  estimated  cost  of  the  work  was  $29,000. 

The  amount  appropriated  by  the  act  of  July  13, 1892,  for  this  improve- 
ment was  i^ut  half  the  estimated  cost,  and  in  the  project  for  its  expen- 
dttnre  it  was  recommended  that  it  be  applied,  so  far  as  it  would  go,  to 
widening  the  channels  to  150  or  200  feet,  straightening  them  where 
nqnired.  and  deei)ening  them  to  3}  feet  at  mean  low  tide,  excepting 
mig  Christmas  Point,  where  a  width  of  100  feet  and  depth  of  3  feet 
woaM  suffice  for  the  present,  the  improved  channels  to  be  properly 
narked  by  beacons.  The  dredging  to  be  done  by  contract  and  the 
erection  of  the  beacons  by  hired  labor  and  purchase  of  material  in  open 
market    This  project  was  approved  August  26, 1892. 

Proposals  for  dredging  were  invited  through  public  advertisement, 
dtted  September  5, 1892,  the  only  bid  received  being  that  of  Branch 
T.  Mastersen,  Galveston,  Tex.,  which  was  accepted,  the  price  being 
considered  reasonable,  and  a  contract  was  entered  into  with  him  to  do 
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the  work,  which  was  to  be  commenced  Pecember  1, 1893,  and  completed 
March  31, 1893. 

The  dredging  plant  arrived  ui>on  the  ground  on  December  9, 1892 
but,  owing  to  delay  in  receiving  and  repairing  machinery  and  to  un 
fevorable  weather,  work  was  not  commenced  until  January  19, 1893 
Owing  principally  to  insufficient  plant,  but  little  progress  was  made  U 
March  31, 1893,  when  a  request  was  made  by  the  contractor  for  an  ex 
tension  of  time  to  July  31, 1893,  which  was  granted;  since  then  prog 
ress  has  been  very  slow,  as  the  dredge  was  constantly  breaking  down 

Up  to  the  close  of  the  fiscal  year  a  channel,  4,168  feet  long  by  24  t< 
27  feet  wide  and  having  a  depth  of  3J  feet,  was  dredged  on  Deei 
Island  Reef,  2,928  cubic  yards  of  material  having  been  removed  in  doin^ 
this  work. 

The  details  of  the  work  are  shown  in  the  report  of  Mr.  Donald  Allen 
assistant  engineer,  which  is  forwarded  herewith. 

Abstract  of  appropriatiom. 
By  act  approved  July  13, 1892 $15,00( 

The  sum  of  $14,000  can  be  profitably  expended  during  the  flsca 
year  ending  June  30, 1895,  in  completing  the  work. 

The  work  is  located  in  the  collection  district  of  Galveston,  Tex.,  at  which  port  ih 
revenue  collected  for  tbe  liscal  year  ending  June  30,  1893;  was  $132,096.66.  llit 
nearest  light-houses  are  at  Half-Moon  Reef  and  Red  Fish  Bar  in  Galveston  Bay,  an<j 
at  Bolivar  aud  Fort  Point,  at  entrance  to  Galveston  Bay.  There  are  life-saving  sta 
tions  at  Fort  Point  and  San  Lnis  Pass. 

Money  statement. 

Amount  appropriated  by  act  approved  July  13,  1892 $15, 000. 0( 

June  30,  1893,  amount  expended  during  fiscal  year 2, 317. 71 

July  1,1893,  balance  unexpended 12,682.21 

July  1,  1893,  outstsanding liabilities $220.00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 11, 500. 00 

'^  ^  *-  ; 11,720.0( 

July  1, 1893,  balance  available 962.21 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 0( 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    14, 000.  OC 
Submitted  in  compliance  with  requirements  of  Sections  2  of  River  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  in  West  Galveston  Bay,  Texas,  received  in  response  tc 
advertisement  dated  September  6,  1892,  and  opened  October  6, 189£,  bg  Maj,  Charles  J- 
Allen,  Corps  of  Engineers,  at  Galveston,  Tex. 


[Removing,  by  dredging,  such  material  as  may  be  necessary,  and  depositing 

proximate  quantity  38,333^  cubic  yards.] 


same  as  required.  Ap* 


No. 

Kame  and  address  of  bidder. 

Price 

per  cubic 

yard. 

• 

ApproxiinMc 
amount. 

1 

Branch  T.  MastorMou.  Galvcstoii.  Tev. ........................ ...«.».... 

Omte. 
80 

Ill.fiOfl 

Ouly  bid  received.     Acceptance  recommended. 
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nEiHurr  ok  mr.  doxald  allex,  assistant  engineer. 

Unitbd  States  Engineer  Office, 

Galve$ton,  Tex.y  June  SO,  189$. 

Major:  I  liAre  the  honor  to  submit  the  following  report  of  operations  for  the  im- 

COTeoent  of  ehAnnel  in  Weet  Galveston  Bay.  Texas,  for  the  fiscal  year  ending  June 
LlSeS: 

On  September  5. 1892,  bids  were  advertised  for  dredging  a  channel  from  150  to  200 
fiMi  wide  and  3^  ieet  deep  in  West  Galveston  Bay  at  Deer  Island,  Shell,  and  Karonk- 
away,  and  other  reeia,  and  a  channel  100  feet  wide  and  3  feet  deep  at  Christmas 
Pbint. 

Bids  were  opened  October  5. 1892,  and  the  contract  for  this  work  let  to  Mr.  Branch 
T.  Masteraon,  of  Galveston,  Tex.,  December  1,  1892,  the  work  to  be  completed  by 
Mn«h  31, 1893. 

Dminff  Norember  and  December,  1892,  all  necessary  triangulation  stations  were 
««eted  for  locating  channel,  tide  gauges  pat  up,  and  channel  staked  out  and  cross 
sectioned. 

On  December  9. 1892,  contractor's  dreds^e  arrived  at  Karonkaway,  but  no  dredging 
wai  done  until  Januar^  27, 1893,  the  time  naving  been  spent  by  the  contractor  chang- 
iag  hit  dredffing  machinery  from  a  chain  of  backets  to  suction,  and  back  to  buckets, 
kiTing  fonnd  the  Material  was  of  such  character  as  not  to  handle  by  suction. 

Only  one  barge  of  material  was  dredged  at  Karonkaway  on  January  27, 1892,  when, 
Vt  the  request  of  the  contractor,  he  was  permitted  to  move  on  January  28  to  a  point 
fia  the  chMmel  to  be  dredged  about  1  mile  above  Deer  Island,  at  which  point  work 
was  eommenoed  January  30, 1893,  working  toward  the  island,  and  was  continued 
iBlil  March  31,  1893,  the  date  of  expiration  of  his  contract,  a  cut  855  feet  long  by 
•boot  2S  feet  wide  having  been  made  between  January  30  and  March  31,  1893. 
Ike  very  poor  progress  made  being  due  in  small  decree  to  the  ''northers''  and 
1«v  waters,  but  most  largely  due  to  the  continual  and  almost  daily  breakage  and 
fcifaue  of  some  part  of  the  machinery,  showing  the  total  inadequacy  of  the  plant  for 
tWwork  in  hand.  By  request  of  the  contractor,  an  extension  of  time  to  July  31, 
ins,  in  which  to  complete  nis  contract  was  granted. 

The  total  amount  of  work  done  to  date,  June  30,  1893,  is  a  cut  dredged  in  the  chan- 
mI  4,IG8  feet  long,  24  to  27  feet  wide,  and  the  removal  therefrom  of  2,928  cubic  yards 
Waaterial. 

Ko  part  of  the  proposed  channel  having  been  dredged  to  its  fhll  width  and  depth, 
iBthing  has  been  paid,  as  per  the  contract  on  this  work.  The  continual  breakages 
ii  the  machinery  and  long  delays  in  making  repairs,  and  the  small  amount  aocom- 
pKihed  in  the  eight  months  since  this  contract  was  made,  convinces  me  that  the  con- 
tactor eaa  not  with  this  plant  complete  the  work  undertaken  by  July  31,  1893. 
Very  respectfully,  your  obedient  servant, 

Donald  Allen, 
U.  S,  Aaaistanl  Engineer. 

UMi.  A.  M.  Mnj.ER, 

Corpe  of  Engineeri,  U.  8.  A. 


OOHXISCIAL  statistics  OF  WEST  GALVESTON  BAT,  TEXAS,   FOR  FISCAL  YEAR  END- 
ING JUNE  30,  1893. 

Seven  steamers  and  tugs  navigate  West  Galveston  Bay.  Length,  39  to  141  feet ;  draft, 
S  feet  to  5  feet  6  inches :  tonnage  from  5  to  240.  In  addition  to  this  a  number  of  sailing 
▼eMek  navigate  it ;  a  list  of  their  names  and  dimensions  could  however  not  be  obtaine£ 

Aw^aunt  and  value  of  freight  transported. 


Articles. 

Tons. 

Approxiiiuite 
▼aloe. 

'Mita  n4  fotton  ifwd 

1,810 
597 
200 

2.350 

$288,660 

JMmhtr 

15,282 

C^ait                                                                               

4,000 

OwBTil  vMrchiadlMt 

810,085 

Total      X..  X  

4.807 

022.477 
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IMPROVEMENT  OP  TRINITY  RIVER,  TEXAS. 

The  Trinity  River  empties  into  Galveston  Bay  throagh  several 
mouths  or  passes  near  its  northeast  extremity,  about  35  miles  from 
Galveston.  The  relative  importance  of  the  passes  appears  to  have 
varied  considerably.  The  one  generally  used  by  vessels  of  late  years 
is  the  Middle  Pass.  The  channel  depth  in  the  river  immediately  above 
the  passes  is  16  feet  or  more.  The  depth  in  the  Middle  Pass  is  9  feet 
or  more.  Opposite  the  mouth  of  each  of  the  passes  is  a  bar,  the  depth 
upon  the  crest  of  that  of  the  Middle  Pass  being  now  3  feet  6  inches. 
The  trade  using  the  river  is  carried  in  sailing  vessels  which  draw  from 
3  feet  to  4  feet  8  inches.  To  accommodate  them  there  should  be  a 
channel  5J  feet  to  6  feet  deep. 

It  was  stated  upon  page  539  of  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1871,  that  Pass  A,  or  the  Southeast  Pass,  was  excavated 
by  the  Government  in  1865  to  facilitate  the  supply  of  fhel  to  the  troops 
stationed  in  Galveston.  This  improvement  was  subsequently  oblit^- 
ated  by  natural  causes.  In  1880  a  channel  was  dredged  across  the  bar  at 
the  mouth  of  Middle  Pass,  its  length  being  4,800  feet,  its  average  width 
110  feet,  and  its  least  depth  6^  feet,  the  amount  of  material  removed 
being  47,300  cubic  yards.  (See  Annual  Report  Chief  of  Engineers  1881, 
p.  1£^1.)  This  channel  was  also  obliterated  by  natural  causes.  In  the 
winter  of  1884  and  spring  of  1885  a  channel  was  again  dredged  through 
the  bar  at  the  mouth  of  Middle  Pass  to  a  least  depth  of  6  feet,  its 
length  being  3,750  feet.  A  wooden  revetment  was  placed  ui>on  the 
west  side  of  the  channel  for  a  length  of  2,775  feet,  and  ui)on  the  east 
side  tor  a  length  of  1,280  feet,  the  object  of  which  was  to  prevent  the 
excavated  material  deposited  near  by  from  flowing  back  into  the  cut 
The  Annual  Beport  for  1887  stated  that  the  channel  had  shoaled  in 
some  places,  that  additional  dredging  was  needed,  and  that  the  revet- 
ment required  repairs  and  extension.  The  cost  of  the  necessary  work 
was  estimated  at  $25,000* 

An  appropriation  of  $12,500  for  continuing  the  improvement  having 
been  made  in  the  river  and  harbor  act  of  August  11, 1888,  a  survey  was 
undertaken  in  April  following  to  ^jscertain  the  condition  of  the  bar  and 
of  the  works  executed  for  its  improvement  in  1884-'85. 

The  condition  of  the  old  works  and  bar,  as  found  from  that  survey, 
is  stated  as  follows  in  the  Annual  Beport  for  1889 : 

The  channel,  thoueh  not  obliterated,  has  shoaled  considerably  and  had  a  least 
.  depth  at  one  point  ofonly  3  feet  2  inches.  The  west  revetment  is  in  fair  condition 
for  a  length  of  1,800  feet  f^om  its  upstream  end^  the  remaining  975  feet  beinje  much 
damaged.  The  east  revetment  is  in  good  condition  for  a  length  of  300  feet  £om  its 
downstream  end :  of  the  remainder  only  the  piles  remain.  Evidence  of  the  action 
of  the  teredo  is  found  in  the  downstream  end  of  the  west  revetment,  but  for  most 
of  the  distance  the  wood  appears  to  have  been  protected  by  the  presence  of  fresh 
water. 

From  the  results  of  the  survey  it  appeared  best  to  construct  two 
parallel  jetties  of  timber,  to  extend  from  the  mouth  of  the  Middle  Past) 
across  the  bar  and  into  6  feet  depth  of  water  in  Oalveston  Bay  and  to 
close,  by  means  of  submerged  dams  or  sills,  the  other  principal  passes, 
the  jetties  to  be  placed  about  275  feet  apart  and  to  have  a  total  length 
of  15,350  feet;  the  length  of  the  west  jetty  to  be  7,750  feet  and  that  of  the 
east  jetty  7,600  feet;  as  much  of  the  old  work  as  might  be  serviceable 
to  be  embodied  in  the  west  jetty. 
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The  total  cost  of  tbe  foregoing,  inclnding  removal  of  so  much  of  the 
Mst  revetment  as  might  remain  after  completion  of  the  work,  was 
placed  at  $55,000.  This  plan  and  estimate  was  approved  in  1889.  Add- 
ing to  the  foregoing  sum  the  amounts  expended  for  dredging,  etc., 
nmler  former  appropriations  the  revised  estimated  cost  of  the  improve- 
ment was  brought  ap  to  $8d,500. 

Under  the  appropriation  made  by  act  of  August  11, 1888, 3,269  linear 
feet  of  west  jetty  was  built.  The  result  of  the  work  was  a  slight  deep- 
ening in  the  channel  running  parallel  with  the  line  of  new  jetty,  an  in- 
crease in  depth  on  the  bar  of  about  4  inches,  and  a  straightening  of  the 
diannel,  making  the  crossing  of  the  bar  easier  than  it  was  before  the 
impTOvement  commenced  in  1889. 

Congress,  by  act  approved  September  19, 1890,  appropriated  $10,000 
lor  continuing  the  improvement.  This  sum  was  applied  to  construction 
of  1,360}  linear  feet  of  west  revetment,  sufficient  to  join  it  to  the  old 
revetment,  which  was  also  repaired  for  a  distance  of  1,530  feet,  the 
aggregate  length  of  west  jetty,  as  now  completed,  being  6,159  feet. 

Donng  the  present  fiscal  year  no  work  was  done  beyond  making  an 
examination  and  survey  of  tJie  river  at  its  mouth,  with  a  view  to  pre- 
paring a  project  for  the  expenditure  of  the  amount  ^$10,000)  appropri- 
ated bv  act  of  July  13, 1892.  This  project  will  be  submitted  as  soon  as 
possible. 

The  depth  on  the  bar  remains  practically  the  same  as  it  was  last  year, 
viz,  H  feet  at  mean  low  tide. 

The  amount  required  to  complete  the  work  is  $22,500,  which  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1895. 

A  speml  agent  was  employed  during  the  year  to  keep  a  record  of  the 
commerce  and  tonnage  of  the  river.  Statistics  compiled  from  his  re- 
port are  herewith.  It  appears  from  the  comparative  statement  of  sta- 
tistics that  the  shipment  of  freight  during  the  past  ^scal  year  is  slightly 
le«8  than  that  for  the  preceding  year. 

iaooat  «zpeiided  to  inolade  Jane  80, 1892 $66,119.68 

Anocnt  expended  during  the  pMt  fiscal  year 627.25 


Total  expended  npon  the  improvement  to  include  Jnne  30, 1893 ...      56, 746. 93 
AhttrMet  6/ ttppropriatUmt  made  hjf  Congre$8for  improving  IHnitjf  Biver,  Texas. 

By  act  approved — 

Jane  IS,  1878 $10,000 

March  8, 1879 2,500 

Jan©  14, 1880 4,000 

March  3, 1881 10,000 

By  act  poMed  Angnat  2. 1882 8,000 

Bf  aetofAn^ostll,  1888 12,500 

^  act  approved — 

September  19, 1890 10,000 

Jnlyl3, 1892 10,000 

Total 67,000 

Of  this  amount  the  sum  of  $7,500  was  expended  in  1882  in  removing 
obstracticms  between  Liberty  and  the  moutii  of  the  river. 

The  sum  of  $22,500  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1895,  in  completing  the  work. 

Hie  work  ia  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
hcQso  is  at  Red  Fish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston 
ftr  the  llacal  year  ending  Jnne  30, 1893,  was  $132,696.66. 
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Money  statement. 

July  1, 1892,  balance  nnezpended I88D.  32 

Amount  appropriated  by  act  approved  July  13, 1892 10,  OOO-  OO 

10,880.32 

June  30,  1693,  amount  expended  during  iiscal  year 627.  25 

July  1,  1893,  balance  unexpended 10,253.  07 

July  1,  1893,  outstanding  liabilities 60. 18 

July  1,  1893,  balance  available 10,192.89 

{Amount  (estimated)  required  for  completion  of  existing  project 22, 50O.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  22, 50O.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3«  1893. 


COMMERCIAL  STATISTICS  OP  TRINITY  RIVER,  TEXAS,  FOR  THE  FISCAL  TSAR  KMBINC 

JUNE  30,  1893. 

Vessels  using  the  river,  32  (27  sailing  vessels, 3  barges,  and  2  steamers);  length  on 
deck,  25  feet  to  150  feet;  draft,  2  feet  6  inches  to  5  feet  6  inches;  tonnage,  5  tons  to 
150  tons;  trips  made  during  the  year,  1,115;  total  tonnage,  15,641  tons. 

Amount  and  value  of  freigM  transported. 


Articles. 

Tons. 

Approximate 
value. 

Approximate 
freight 
charges. 

Cotton 

217 

8,933 

319 

$9,798 
26,432 
16,677 

$315 

Lnmber 

10,072 

General  m^^rchfin^li w    rTr....T r^-r-r , »r 

1,310 

Total 

9,469 

52,907 

11,097 

Decrease  nince  last  year  115  tons. 

Comparative  statement  of  commei'cial  statistics  of  Trinity  Bivei'f  TexaSf  for  the  fiscal 
years  ending  June  SO,  1888,  1889,  1890,  1891, 189£,  and  189S, 


Vessels 
nsiug 
river. 

Maxi. 

mnm 

length. 

Maxi- 
mum 
ton- 
nage. 

,  Trips 
made. 

Total 
ton- 
nage. 

Transported. 

Total 
value 
of  car- 
goes. 

Year. 

Maxi- 
mum 
draft. 

Cot- 
ton. 

Lum- 
ber. 

General 
mer- 
chan- 
dise. 

Total 
weight. 

Total 
freight 
cbaigea. 

1888.... 
1889.... 
1890.... 
1891.... 
1892.... 
1893.... 

No. 
32 
36 
33 
80 
30 
82 

Feet. 
65 
65 
80 
80 
120 
150 

Feet. 
4.7 
4.5 
5.5 
5.5 
6.6 
5.6 

Ton». 
32 
32 
80 
80 
150 
150 

No. 

1,217 

1,330 

1,221 

1,115 

1,100 

1,115 

Tons. 
15,95» 
16, 737 
16,887 
15,733 
13,994 
15,641 

Tons. 
226 
148 
102 
38 
37 
217 

Tont. 

11,863 

10,872 

10,906 

9,364 

8,753 

8,933 

Tons. 
855 

1,159 
719 
552 
794 
319 

Tons. 

12,944 

12,179 

11,727 

9.954 

9,584 

9,469 

$88,704 
75.902 
46,347 
47,034 
61,810 
53,907 

$17,027 
17,276 
14.249 
18.682 
18.049 
11,697 
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Us. 

IMPROVEMENT  OF  CEDAR  BAYOU,  TEXAS. 

A  Mirvey  of  this  locality,  with  a  view  to  the  removal  of  the  bar  at  the 
month  of  the  bayou  was  made  in  1889,  and  the  first  appropriation  for 
itH  improvement  was  embodied  in  the  river  and  harbor  act  of  Septem- 
19, 1890. 

Cedar  Bayou  discharges  into  the  northwest  comer  of  Galveston  Bay, 
at  a  point  about  1^  miles  from  the  mouth  of  San  Jacinto  River  and  dis- 
tant about  28}  miles  from  Gktlveston. 

The  ^neral  width  of  the  bayou  near  its  mouth  is  250  feet,  and  the 
depth,  inside  the  bar  at  its  mouth,  7  feet,  and  the  ruling  depth  over  the 
har,  at  mean  low  tide,  is  3  feet. 

The  approved  project  for  the  improvement  of  this  stream  consists  in 
deepening  the  channel  on  the  bar  by  dredging,  so  as  to  afford  a  depth 
of  5  feet  at  mean  low  tide,  the  width  of  the  cut  to  be  about  100  feet. 
This  cut  to  be  protected  by  brush  and  stone  walls  or  jetties,  rising  to 
a  height  of  about  2}  feet  above  mean  low  tide.  The  total  length  of 
the  walls,  which  were  to  extend  across  the  bar  to  a  depth  of  5  feet  in 
Oalveeton  Bay,  was  about  5,000  tfeet.  The  estimated  cost  of  the  work 
as  revised  in  1891  was  $32,150.  Exx)erience,  however,  has  proved  that 
thi8  amount  was  too  small,  and  it  is  estimated  that  it  will  require  the 
forther  sum  of  $6,500  to  complete  it,  thus  making  the  total  cost  $38,750. 

The  work  was  first  undertaken  by  contract,  but  owing  to  the  failure 
of  the  contractors  to  complete  it,  it  was  continued  by  hired  labor  and 
purchase  of  material  and  procuring  dredge  work  in  open  market. 

At  the  close  of  last  fiscal  year  3,459  feet  of  jetties  had  been  built,  of 
vhich  2,370  feet  on  the  south  jetty  requires  raising  about  1^  feet,  and 
a  channel  had  been  dredged  on  the  bar  which  was  1,840  feet  long,  64 
feet  wide,  and  which  had  a  ruling  depth  of  5  feet  at  mean  low  tide. 
The  ruling  depth  over  the  approaches  to  the  cut  was  4  feet,  which  was 
u  increase  in  depth  of  about  1  foot,  due  to  the  above  work.  Opera- 
tkms  were  suspended  June  30, 1892,  the  frinds  available  being  nearly 
exhausted. 

An  appropriation  of  $14,000  having  been  made  for  this  work  by  the 
river  and  harbor  act  of  July  13, 1892,  a  project  was  submitted  for  its 
expenditure  which  consisted  in  continuing  the  jetties  by  hired  labor  and 
Purchase  of  material  in  open  market,  and  doing  necessary  dredging  by 
contract 

The  project  having  been  approved  work  was  resumed  on  the  jetties 
October  9, 1892,  and  continued  to  January  21,  1893,  when  the  fdnds 
Available  for  this  part  of  the  work  were  expended.  The  south  jetty 
▼M  extended  a  distance  of  517  feet,  and  the  north  jetty  a  distance  of 
325  feet  The  total  length  of  the  north  jetty  is  now  1,413  feet,  and  that 
of  the  south  jetty  2,888  feet;  1,371  feet  of  this  latter  requires  raising 
•bout  IJ  feet  in  order  to  complete  it 

The  details  of  the  season's  ox>erations  are  shown  in  the  report  of  Mr. 
R  B.  Talfor,  assistant  engineer,  which  is  forwarded  herewith.  No 
dredging  was  done  during  the  year,  as  it  was  deemed  most  advisable 
to  fi^t  construct  t^e  jetties,  in  order  to  let  them  cut  the  bar  away  as 
nmch  as  i>068ible,  and  as,  after  they  were  completed,  it  would  be  known 
just  about  how  much  money  would  be  available  for  dredging.  Propos- 
•b  for  doing  t^e  necessary  dredging  will  be  invited  and  work  will  be 
commenced  as  soon  as  practicable.  In  order  to  reach  the  5-foot  curve 
^  the  bay  it  will  be  necessary  to  extend  the  cut  previously  dredged 
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on  the  bar  about  1,000  feet;  the  north  jetty  will  also  have  to  be  ex- 
tended about  400  feet,  and  the  south  jetty  about  600  feet;  this  will  com- 
plete the  project. 

Anionnt  expended  to  June  30, 1892 $13,258.22 

Amount  expended  during  fiscal  year 11,220.23 

Total  expended  to  June  30,  1893 24,478.45 

Abstract  of  appropriations  made  for  this  work. 

By  act  of  September  19, 1890 $18,150.00 

By  act  of  July  13, 1892 14,000.00 

Total 32,150.00 

The  sum  of  $6,500  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1895,  in  dredging  and  construction  of  brush  and  stone 
walls. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
house is  at  Red  Fish  Bar. 

Money  statement. 

July  1,  1892,  balance  unexpended $4,891.78 

Amount  appropriated  by  act  approved  July  13,  1892 14,  OOO.  00 

18, 891. 78 
June  30, 1893,  amount  expended  during  fiscal  year 11,220:23 

July  1,  1893,  balance  unexpended 7,671.56 


'  Amount  f  estimated)  required  for  completion  of  existing  project 6, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  6, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

^    harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  March  3, 1893. 


report  of  mr.  r.  b.  talfor,  assistant  enoinbbr. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  30 ^  1893. 

Major:  I  have  the  honor  to  make  the  foUowing  report  on  the  Cedar  Bayou  im- 
provement for  the  fiscal  year  ending  June  30,  1893 : 

The  project  for  this  work  comprises  the  construction  of  two  jetties  of  stone  and 
brush  about  250  feet  apart  where  they  cross  the  bar,  to  be  extended  to  the  5-foot 
contour  outside  the  bar.  These  jetties  are  to  protect  a  channel  of  5  feet  depth  to 
be  dredged  between  them  from  the  5-foot  curve  outside  to  5-foot  curve  inside  the 
bayou ;  width  of  dredged  channel  to  be  about  100  feet. 

In  obedience  to  instructions  from  Mi^.  Chas.  J.  Allen,  Corps  of  En^^eers,  U.  8. 
Army,  I  left  Galveston,  October  9, 1892,  on  the  schooner  JLouis  Valson,  with  a  party  of 
10  men  and  proceeded  to  Cedar  Bayou  and  that  night  established  a  temporary  camp, 
and  on  the  following  day  commenced  actual  operations  by  clearing  tiie  point  on  the 
south  side  of  the  bayou  for  a  construction  gronnd  for  mattress  work,  from  which 
time  tiU  cessation  of  work,  January  22, 1893,  work  on  the  jetties  was  as  continuous  as 
practicable.  The  progress  of  the  work  was  considerably  retarded  by  the  unusually 
Dad  weather,  low  tides,  and  lack  of  promptness,  on  the  part  of  the  contractors,  in 
delivery  of  materials,  which  also  accounts  for  the  comparative  costliness  of  the 
work,  the  men  being  paid  by  the  month  and  no  deduction  made  for  necessarily  lost 
time.    The  plant,  tools,  etc.,  had  to  be  purchased. 

The  work  was  commenced  under  contract  during  the  preceding  fiscal  year  but  was 
abandoned  by  the  contractors  February  22, 1892,  and  continued  this  year  by  the  De- 
partment:  no  contract  having  been  let  except  for  the  necessary  material  and  supplies. 

The  following  comprises  the  work  during  the  year:  The  north  jetty  was  extended 
325  feet,  8  mats  40  by  23  feet  being  used,  and  the  south  jetty  517  feet,  13  mats 
having  been  placed,  12  mats  40  by  23  feet,  and  1  mat  13i  by  23  feet. 
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Thia  842  feet  of  new  work  was  covered  and  raised  li  feet  above  mean  low  tide 
wilh  666.31  enbic  yards  of  stone,  making  total  length  of  north  jetty,  completed,  1,413 
frrt,  and  a  total  of  completed  sonth  jet^  1,517  feet;  1,371  linear  feet  of  south  jetty 
it  ttiill  unfinished  and  it  is  estimated  that  abont  300  cnbio  yards  of  stone  is  required 
to  raise  it  to  the  height  of  the  balance  of  the  work,  i,  e.,  1^  f<^t  above  mean  low 


The  21  mats  placed  in  the  jetties  this  year  were  constructed  same  as  last  with  this 
«xeq>tion :  instead  of  fascines,  bundles  of  brush  were  substituted  for  filling  and  the 
eantcr  of  the  mat  made  about  3  feet  tl^ick,  the  edges  being  about  1  foot  thick.  This 
additional  height  to  the  center  of  the  mat  obviated  the  use  of  an  upper  course  of 
Bits,  thereby  making  a  saving  in  material  and  time  used  in  towing  them  into  posi- 
tioii. 

Cross  sections  were  made  at  evei^  200  feet  over  both  jetties,  the  soundings  made 
it  evsry  5  feet  marked  on  a  wire  line  stretched  250  feet  on  each  side,  giving  a  total 
of  aboot  500  feet  for  each  cross  section.  Each  cross  section  was  located  by  measure- 
ts  along  the  crest  of  the  jetties,  also  by  sextant  angles,  the  line  of  cross  section 
non^  to  line  of  jetty. 

Tbflse  sections  show  an  improvement  in  the  channel  dredged  last  year.    See  chart, 

■0  letters  from  captains  of  vessels  employed  in  the  bayou  trade. 

Ttee  still  remains  considerable  dredging  to  be  done  to  extend  the  cut  to  the  5- 
feot  depth  outside  and  to  widen  the  channel  way  to  100  feet,  the  present  dredge 
▼Uth  being  about  60  feet,  with  a  depth  of  5^  feet  at  mean  low  tide.  Outside  the 
mter  end  of  the  out  there  is  about  4^  feet  at  mean  low  tide. 

Prom  this  end  out  the  cut  will  have  to  be  extended  about  1,000  feet,  100  feet  wide,  to 
mck  the  5-foot  carve  in  the  bay.  To  reach  the  same  curve  the  north  jetty  will 
kiT«  to  be  extended  about  400  feet  and  the  south  jetty  about  600  feet. 

i  compression  or  settlement  of  from  three  to  six-tenths  of  a  foot  has  taken  place 
«T«r  a  portion  of  the  south  jetty.  The  north  one  showing  not  more  than  abont  two- 
talka  aetUement. 

The  aoath  jetty,  owing  to  its  location,  ought  to  be  raised  li  feet  more,  making  it 
•t  bast  2^  feet  above  mean  low  tide,  it  being  exposed  to  wave  action  from  the  bay 
Mag  the  prevalence  of  winds  from  the  soutneast  and  southwest  quadrants. 

This  work,  with  that  already  enumerated,  will  complete  the  protect. 

Beacons  have  been  placed  at  the  outer  ends  of  both  jetties,  that  on  the  north 
yaiatad  black,  on  the  south  red. 

TW  following  shows  the  amount  of  material  used  and  cost  of  same  placed  in 
jHtiai: 

OU  werik.— Seven  hundred  and  fifty  cubic  yards  of  stone  was  distributed  over  about 
1477  feet  of  south  jetty  at  a  cost  of  $3.38  per  cubic  yard. 

Nm  work, — Eight  hundred  and  forty-two  linear  feet  of  jetty  was  constructed  at  a 
coit  of  16.46  per  linear  foot.    The  material  used  in  this  work  consisted  of  665.34 
cabk  yards  of  stone  and  419.3  cords  of  brush,  the  cost  as  placed  in  the  jetty  being, 
fcr  •loiie»$3.43  per  onbic  yard,  and  for  brush,  $5.53  per  cord. 
Very  respeotfiillyy 

R.  B.  Talkor, 
AsaUtant  Engineer. 

M^.  A.  M.  Miller, 

Corpf  of  Engineero,  U.  8,  A, 


OOmiKSCUL  STATISTICS  OF  CSDAR  BAYOU,  TEXAS,   FOB  THB  FISCAL  TEAR  ENDING 

JUNK  30,  1893. 

Vfaaela  using  the  bayou,  15  (8  sailing  vessels,  5  barges,  and  2  steam  tugs) ;  draft, 
3  hot  to  4  feet  6  inches ;  tonnage,  8  tons  to  135  tons ;  trips  made  during  the  year, 
W;  total  tonnage,  28,777  tons. 

Awiount  and  value  of  freight  traneparted. 


Articles. 


Brfak. 


Totel 


Tons. 


15,920 

75 

4,975 

20,970 


Approximate 
value. 


$56,720 
10,000 
78,300 

139,020 


Approximate 
freight 
charges. 


$U,389 

150 

4,747 

16,280 
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Comparative  statement  of  commeroial  atathtics  of  Cedar  Bayou,  Texa$,  for  ike  Jfhcal 

years  ending  June  SO,  1891, 1892,  and  1893, 


Vessels 

using 

bayou. 


Maximmn 
draft. 


1891 
1892 
1893 


No. 


IR 
16 
15 


Feet. 


Maximam 
tonnage. 


Torn. 
96 
96 
135 


Trips 
made. 


No. 


Total 
tonnage. 


Tons. 


1,080 
906 


26,940 
20,777 


Freight 
trans- 
ported. 


Tont. 
19,250 
20.042 
20.970 


Total 
ralueof 
freight 


$108,250 
128,250 
139,020 


Total 
freight 
charge. 


$18,613 
18,113 
16,286 


U6. 


IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

Buffalo  Bayou  is  a  tide-water  stream,  emptying  into  San  Jacinto 
Biver  at  L3mchburg,  about  25  miles  below  Houston  and  about  8  miles 
above  the  junction  of  the  San  Jacinto  with  Galveston  Bay.  White 
OaJc  and  Simms  bayous  are  tributaries,  the  former  entering  at  Houston 
and  the  latter  at  a  point  about  11  miles  below. 

A  survey  of  the  bayou,  with  a  view  to  its  improvement^  was  made  in 
1871,  and  a  subsequent  examination  between  White  Oac  and  Simms 
bayous  was  made  in  1880.  The  estimated  cost  of  obtaining  a  channel 
100  feet  wide  and  12  feet  deep  in  this  stream,  as  stated  in  the  report  on 
the  examination,  was  $385,299.75. 

The  object  of  the  improvement  is  to  secure  for  Buffalo  Bayou  a  chan- 
nel having  the  same  dimensions  (100  feet  wide  and  12  feet  deep)  as  the 
one  contemplated  for  Oalveston  Bay,  the  aim  being  to  admit  seagoing 
ships  to  Houston.  These  dimensions  of  channel  exist  naturally  in 
Buffalo  Bayou  below  Simms  Bayou  and  in  the  San  Jacinto  Biver, 
though  it  is  reported  that  a  small  bar  exists  in  San  Jacinto  Eiver  near 
Morgan  Ganal. 

Morgan  Ganal  is  the  name  given  to  a  channel  excavated  by  the  Buf- 
falo Bayou  Ship  Channel  Company  through  Morgan  Point,  a  i)emn8ula 
at  the  mouth  of  San  Jacinto  Eiver.  In  Galveston  Bay,  in  prolongation 
of  the  canal,  is  Morgan  Cut,  also  executed  by  the  same  company,  con- 
necting it  with  the  ship  channel  dredged  in  the  bay  by  the  United 
States.    The  canal  and  cut  now  belong  to  the  United  States. 

It  is  between  White  Gak  and  Simms  bayous  that  improvement  of 
Buffalo  Bayou  is  almost  entirely  needed.  The  banks  here  are  high  and 
generally  stable,  though  occasionally  subject  to  landslides.  The  sur- 
face width  is  generally  greater  than  100  feet,  though  there  are  some 
exceptions  to  this  rule.  The  depth  in  the  middle  of  the  channel  is 
usually  9  feet  or  more  at  ordinary  tides,  but  there  are  occasional  shoals 
upon  which  as  little  as  5  or  6  feet  is  found,  and  during  northers  the 
water  surface  is  sometimes  lowered  several  feet.  At  some  points  navi- 
gation is  obstructed  by  the  sharpness  of  the  bends.  It  i^  endangered 
also  by  sunken  logs  and  stumps  in  the  bed  of  the  stream  and  by  over- 
hanging trees  upon  the  banks. 

The  commerce  of  the  bayou  is  important.  It  is  mostly  carried  on  by 
means  of  barges  towed  by  tugs.  The  draft  of  the  latter  is  7  feet  or  less; 
that  of  the  former,  when  fiilly  loaded,  about  5  feet. 

Even  if  but  partial  improvement  of  the  channel  be  made  with  the 
sums  appropriated,  so  as  to  secure  9  or  10  feet  of  water  at  mean  low  tide, 
the  resulting  benefit  will  be  not  only  immediate  but  great,  and  this 
benefit  will  be  increased  by  easement  of  bends  and  removal  of  snags, 
trees,  etc    When  a  12-foot  depth  is  maintained  throughout  firom  Bolivar 
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Cbannel  to  Morgan  Out  and  Canal,  and  tbrongli  the  latter  to  San 
Jaeinto  River,  the  depth  of  Bnffalo  Bayou  can  be  correspondingly  in- 
creased as  appropriations  are  made. 

A  new  sapply  of  sunken  logs  is  found  annually  in  Buffalo  Bayou,  and 
eongiderable  shoaling  from  surface  wash  also  occurs  annually. 

The  first  appropriation  for  the  improvement  of  this  stream  was  made 
in  1881^and  subsequent  appropriations  have  been  added  from  time  to 
time.  The  money  has  been  applied  to  dredging,  easing  of  bends,  and 
in  removal  of  8tnjni>s,  logs  and  overhanging  trees.  This  work  has  been 
of  great  benefit  to  the  navigation  of  the  stream,  enabling  boats  drawing 
7  foet  of  water  to  reach  Houston  without  difficulty. 

An  appropriation  of  $25,000,  was  made  for  this  work  in  the  river  and 
harbor  act  of  July  13, 1892,  and  it  was  recommended  that  it  be  expended 
ID  dredging  the  bars  to  a  depth  of  10  feet  at  mean  low  tide,  in  easing 
the  sharpness  of  bends,  and  in  removing  leaning  trees,  sunken  logs,  and 
othtf  obstructions. 

This  project  having  been  approved,  proposals  for  dredging  and 
ranoval  of  obstructions  were  advertised  for  on  September  5, 1892,  the 
bids  to  be  ox>ened  on  October  5, 1892.  No  proposals  were,  however, 
teoetvedin  response  to  this  advertisement.  The  work  was  re-ad ver 
tised  January  28, 1893,  bids  to  be  opened  February  28, 1893.  Two 
proposals  were  received  in  response  to  this  advertisement,  and  it  was 
recommended  and  approved  that  the  bid  of  Lockwood  Meggett,  of 
HousUm.  Tex.,  be  accepted.  A  contract  was  made  with  him  March  16, 
ISK,  ana  work  was  commenced  April  1, 1893,  and  continued  until  the 
dose  oi  the  fiscal  year,  at  which  time  the  contractor  had  accomplished 
tte following  amount  of  work:  23,358  cubic  yards  of  material  dredged 
Oder  water,  99  sunken  logs  and  84  stumps  were  removed,  and  1,005 
OTcrfaanging  trees  were  cut  down. 

The  details  of  the  season's  operations  are  shown  in  the  accompany- 
in;  report  of  Mr.  B.  B.  Talfor,  assistant  engineer,  to  which  attention  is 
invitwL 

Hie  trade  of  the  bayou  is  principally  carried  on  by  the  Houston  Di- 
rect Navigation  Company  with  tugs  and  barges,  but  many  small  vessels 
▼iat  it  To  ascertain  the  extent  of  this  trade,  a  special  agent  was 
employed  to  keep  a  daily  record  of  the  commerce  and  tonnage  of  the 
bayoiL  Large  shipments  of  cotton  are  made  from  Houston  to  Galves- 
ton by  water,  to  be  loaded  on  seagoing  vessels  at  the  latter  place.  The 
uimber  of  bales  shipped  down  the  bayou  during  the  present  fiscal  year 
WBS  279,316. 

AflMmnt  expended  to  include  June  30, 1892 $165,803.99 

Aaoont  expended  dming  present  fiscal  year 7, 413. 99 

Total  amonnt  expended  to  June  30,  1893 173,217.98 

It  is  estimated  that  the  sum  of  $50,000  can  be  profitably  expended 
dorinff  the  fiscal  year  ending  June  30, 1895,  in  continuing  the  improve- 
ment by  again  going  over  the  ground,  more  or  less,  where  dredging  has 
been  done;  in  widening  the  waterway  where  the  surface  width  is  less 
than  100  feet  and  where  the  cost  of  widening  is  not  excessive,  and 
where  the  banks  will  bear  such  widening  without  danger  of  sliding;  in 
deepening  the  channel  where  its  depth  is  less  than  10  feet;  in  easing 
the  bends  and  in  removid  of  logs,  stumps,  etc. 

The  work  is  located  in  the  coUection  district  of  Galveston.  The  nearest  light- 
hoQMs  are  those  in  Ckdveston  Bay.  The  amount  of  revenue  collected  at  the  port  of 
Qahwkm  fat  the  fiscal  year  endmg  June  30,  1893,  is  $132,696.66. 
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Ah$tractof  appropriations  made  hy  Congress  for  improtfing  Buffalo  Bayou,  Texas. 

By  act  approved  March  3, 1881 $25,000 

By  act  passed  Aueust  2. 1882 50,000 

By  act  approved  Jnly  5,  1884 25,000 

By  act  approved  August  5,  1886 18,750 

By  act  of  August  11,  1888 25,000 

By  act  approved  September  19, 1890 25,000 

By  act  approved  July  13, 1892 25,000 

Total 193,750 

Money  statement. 

July  1, 1892,  balance  unexpended $2,946.01 

Amount  appropriated  by  act  approved  July  13, 1892 2$,000.00 

27,946.01 
June  30, 1893,  amount  expended  during  fiscal  year 7,413.99 

July  1, 1893,  balance  unexpended ^ 20,532.02 

July  1,  1893,  outstanding  liabilities $4,633.07 

July  1, 1893,  amount  covered  by  uncompleted  contracts 11, 957. 98 

16,591.05 

July  1,  1893,  balance  available : 3,940.97 

{Amount  (estimated)  required  for  completion  of  existing  project . .  .^ 191, 549. 75 
Amount  that  can  be  pron  tably  expended  i  n  fiscal  y  ear  ending  June  30, 1895    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  and  removal  of  obstructions  in  Buffalo  Bayou,  Texas, 
received  in  response  to  advertisement  dated  January  28, 189S,  by  Mai,  Charles  J.  Allen, 
Coips  of  Engineers,  and  opened  February  £8, 1893,  by  First  Lieut,  fFUliam  C,  Langfitt, 
Corps  of  Engineers,  at  Galveston,  Tex, 


No. 

•1 

t2 


Name  and  address  of 
bidder. 


£nooh  Townaendand  C.  W. 
Johnstone,  Somen  Point, 
N.J 

Lockwood  Meggett,  Hous- 
ton, Tex. 


Character  of  work. 


Dredging  50.000  cubio  yards,  more  or  less, 
material  under  water .per  onbic  yard . . 

Dredging  and  scraping  15,000  cubic  yards, 
more  or  less,  of  material  under  water,  per 
cubio  yard 

Removing  500  cubic  feet,  more  or  less,  sunken 


logs  per  cubic  foot 
BemoTing  5,000  cubic  feet,  more  or  less,  of 

overhanging  and  dead  trees,  per  cubic  foot. . 
Removing  such  stumps  and  wrecks  as  may 

be  necessary,  per  hour 


Total 


Price. 


$0.40 


Amount 


$20,000.00 


.31 

4,«50.00 

.071 

37.50 

.00^ 

312.50 

14  85 

25,000.00 


*  This  bid  not  considered,  as  it  contains  only  a  lump  sum  bid  of  $5,500  for  removing  **500  oabi« 
feet,  more  or  less,  of  sunken  logs;  5,000  feet,  more  or  less,  of  overhanging  and  dead  trees,  and  the  100 
stumps  and  wrecked  scow." 

t  Lowest  bid  considered  and  recommended  for  acceptance,  the  absence  of  seals  after  signature  b^- 
ing  an  informahty  that  the  United  States  has  the  right  to  waive. 
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report  of  mr.  r.  b.  talfor,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex,,  June  SO,  7893, 

Major:  I  hAve  the  honor  to  report  as  follows  on  the  Baffalo  Bayou  improvement 
lot  the  fi«cal  year  ending  June  30, 1893 : 

In  obedience  to  your  orders,  dated  Galveston,  Tex.,  March  22,  1898,  and  received 
Mine  date,  I  left  Galveston  on  March  25,  1893,  accompanied  by  Mr.  B.  O.  Harrison, 
vbo  WAS  appointed  inspector,  and  arrived  in  Houston  the  same  day. 

I  immediately  assumed  ohar^  and  the  next  day  staked  off  work  and  made  the 
wrtmtry  cross-sections  of  the  oayou  near  Lipkee's  place,  about  one-fourth  mile  up 
stream  from  Arkansas  Bend,  and  3^  miles  from  Houston  (see  sketch),  where  the 
«oDtrsctors  commenced  work  on  Monday,  April  3,  with  Plant  No.  1,  consisting  of 
OM  Oifpood  dredge,  one  steam  derrick  and  scow,  and  one  boarding-house  boai» 

Abont  600  linear  feet  of  the  bayou  was  dredged  to  a  ruling  depth  of  10  feet  and  a 
width  varying  from  50  to  60  feet;  numerous  logs  and  stumps  were  removed  from  the 
bed  of  the  bayou.  On  the  25th  instant  this  work  was  completed  and  the  plant  moved 
to  near  the  Inman,  or  '^New  Compress,''  and  on  the  following  day  similar  work  was 
eoBmeooed  and  prosecuted  continuously  till  June  1.  On  May  19  Plant  No.  2,  being 
itaJUr  to  No.  1,  was  pnt  to  work  at  the  ''Cleveland  Compress  "  making  an  excava- 
tion on  the  left  bank  of  the  bayou  200  feet  long  to  facilitate  the  landing  of  cotton 
Wm  at  said  press.  A  bulkhead  is  now  being  built  here  by  the  compress  owners, 
ana  is  expected  to  be  completed  in  a  few  days.  On  June  1  both  plants  were 
■oTod  to  Arkansas  Bend,  3^  miles  below  Houston,  and  on  the  following  day  began 
optntkms,  and  the  work  at  this  point  was  completed  this  month,  thus  finishing  the 
wori[  of  the  dredges  for  the  fiscal  year. 

Od  April  2  a  small  force  was  put  to  work  removing  overhanging  trees,  and  have 
vorked  almost  oontinnously  to  date  from  a  point  5  miles  below  Houston  up  to  the 
fartcrnational  and  Great  Northern  Railway  bridge,  at  points  where  toees  impeded 
ttrigstion  the  most,  notably  at  Arkansas  and  Turkev  bends. 

Tbe  dred^^g,* tree-cutting,  etc.,  at  Arkansas  bena  was  very  much  needed,  and 
w  eomplauied  of  by  masters  of  vessels  engaged  in  the  Bayou  trade.  It  is  now  as 
MT  of  Davig^tion  as  any  of  the  bends  between  Houston  and  Harrisburg. 

IV  appropriation  not  yet  being  exhausted,  the  balance  available  will  be  expended 
a  tk«  worst  places  between  the  San  Antonio  and  Arkansas  Pass  Railway  bridge 
md  Houston,  as  this  portion  is  the  most  difficult  of  navigation. 

The  amount  of  wors  done  on  Bufilalo  Bayou  during  the  season  was  as  follows : 

Drcdgrd  23,358  cubic  yards  material,  at  40  cents  per  cubic  yard $9, 343. 20 

Bioovfil  i)9  logs,  containing  2,277  cubic  feet^  at  7i  cents  per  cubic  foot . .        170. 77 
KcBMvcd  1,005  trees,  containing  16,451  cubic  feet,  at  6^  cents  per  cubic  foot.     1, 028. 19 
Knooved  ^  stumps,  requiring  41  hours  and  30  minutes'  time  of  plant,  at 
$iiJSo 616.27 

Total 11,158.43 

Tbe  work  on  many  portions  of  the  bayou  might  be  made  much  more  permanent 
^  eoDstructing  bulkheads  at  the  various  gulleys  and  drains  emptying  into  the 
■tnam,  with  a  suitable  drain  placed  in  the  upper  part  of  said  bulkhead  and  extending 
Wck  into  the  guUey,  so  as  to  allow  material  conveyed  in  suspension  to  deposit  back 
•f  the  bulkhead,  and  the  water  from  the  surface  to  empty  into  the  bayou.  As  the 
Mtlement  back  of  the  bulkhead  extended  up  the  gulley,  the  drain  might  be  also 
ntraded  in  advance  of  the  deposit  and  above  it. 

Kstoral  drains  might  be  thus  treated  at  Government  expense,  and  the  others  by 
the  city,  county,  and  private  Individuals  or  corporations  who  own  or  use  them.  The 
attention  of  the  Department  has  been  called  to  this  matter  (see  Annual  Report  of 
Hkicf  of  Engineers,  1884,  part  2,  page  1307),  but  I  deem  it  of  sufficient  importance 
to  sdniit  of  reiteration. 
Very  respectfully, 

B.  B.  Talfor, 
A$$iBtant  Enginem'. 

Miyor  A.  M.  Miller, 

Corp9  of  Engineers,  U.  S,  A, 
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COMMERCIAL  STATISTICS  OF  BUFFAI.O    BAYOU,  TEXAS.  FOR    THB  FISCAL  YEAR  END- 
ING JUNE  30»  1893. 

Vessels  using  the  bayou :  Forty  barges,  length  38  to  162  feet ;  draft  3  to  6  feet;  ton- 
nage, 23  to  358  tons.  Eight  steam  tugs,  length,  50  to  94  feet;  draft,  4  to  6^  feet;  ton- 
nage, 12  to  105  tons.  Three  steamers,  length,  57  to  145  feet ;  draft,  4  to  4^  feet ;  tonnage, 
26  to  240  tons.  Sixty-one  schooners  and  sloops, length,  24  to  144  feet:  draft, 2  too 
feet ;  tonnage,  4  to  413  tons  each.  Trips  made  during  the  year,  2,587.  Total  ton- 
nage, 303,764  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


Cotton  (279.816  balea) ! 

Cotton-Beed  cake  and  meal 

Coal  and  wood ^ 

Lumber  and  sbinelea 

General  merclianaise 

Total 


Tons. 


09,829 

10,767 

8,343 

1,001 

16,706 


106,646 


Approximate 
value. 


$11,996,636 

225.123 

35,328 

10.768 

567,049 


12,836,894 


Approximtto 
freight 
ohargec 


$130.1 

11,  »0 
6.5a 
2,220 

24,814 


175,751 


Decrease  shice  last  year,  25,533  tons. 

Comparative  statement  of  commercial  statistics  of  Buffalo  BayoUy  Texas, for  ike  fisetil 
years  ending  June  30,  1888,  1889,  1890,  1891, 189£,  and  1895. 

VESSELS  USIUG  BAYOIT. 


Tear, 


1888 
1889 
1800 
1891 
1892 
1893 


Schoon- 
ers. 

Steam- 
ers. 

Barges. 

Maxi- 

mum 

length. 

Maxi- 
mum 
draft. 

Maxi- 
mtfm 
ton- 
nage. 

•  No. 
62 
38 
42 
33 
71 
61 

No. 

11 
11 

No. 
20 
19 
19 
31 
32 
40 

Feet. 
173 
173 
173 
162 
162 
162 

Feet, 

8 
7 
7 
6 

? 

Tons. 
254 
254 
254 
358 
858 
413 

Trips 
made. 


No. 

920 

735 

617 

2,274 

8,345 

2,587 


Total 
ton- 
nige. 


Tmt. 


29.^8eg 

398,452 
303,764 


TRANSPORTED. 


Year. 


1888 
1889 
1890 
1891 
1892 
1893 


Cotton. 

Cotton- 
seed 
cake. 

Wood 
and 
coal. 

Lum- 
ber and 
Ahm- 
gles. 

Iron 

and 

steel. 

General 
mer- 
chan- 
dise. 

Total 
weight.  • 

Tone. 
26,692 
41,227 
66, 852 
.81.548 
84,189 
69,829 

Tone. 

9,959 
12, 628 
19,ld9 
12. 469 
21,750 
10, 767 

Tone. 
4,320 
3,456 
2,970 
9,810 
15,595 
8.343 

Tone. 
2,765 
1,221 
512 
622 
1,538 
1,001 

Tone. 
1,509 
1,120 
1,278 

Tone. 
4,596 
808 
5,423 
8,639 
9,112 
16,706 

Tone. 

49,841 

60,550 

96.234 

108, 088 

132,179 

106.046 

Total  Talne. 


$5, 132, 323 
7,617,880 
13,880,'i66 
16, 243, 396 
13, 790. 050 
12, 830, 894 


Totjd 

freight 

charges. 


$«,*« 

98,  m 

154, 71! 
156,fl0( 
206,711 
175. 75i 


U  7. 

IMPROVEMENT  OF  HARBOR  AT  BRAZOS  8ANTIAGK),  TEX. 

The  work  of  construction  for  improvement  of  this  harbor  was  sus 
pended  in  October,  1884.  TJie  subject  of  the  improvement  of  the  harboi 
was  referred  by  the  Chief  of  Engineers,  under  date  of  December  8 
1885,  to  the  Board  of  Engineers  for  report.  The  Board  called  for  cer 
tain  information  which  involved  a  resurvey  of  the  harbor  and  othei 
investigations.  A  surveying  party  left  Galveston  on  the  24th  of  June 
1887,  to  procure  the  desired  information,  completing  the  survey  earlj 


APPENDIX  U — REPORT  OF  MAJOR  MILLER.       1891 

in  AngQBt  following.  The  results  of  the  survey  were  rei)orted  under 
date  of  September  29, 1887.  The  report  showed  that  the  work  (south 
jetty)  completed  in  1884  had  practically  disappeared.  The  project  under 
which  that  jetty  had  been  built  contemplated  the  construction  of  two 
parallel  jetties,  as  follows:  The-south  jetty  (Brazos  Island  Jetty)  to  be 
3,630  feet  long  and  the  north  jetty  (Padre  Island  Jetty)  to  be  2,940  feet; 
the  direction  of  the  jetties  to  be  in  prolongation  of  the  pass,  the  width 
between  them  to  be  about  tJie  same  as  that  of  the  narrowest  part  of 
the  pass,  viz,  1,500  feet 5  estimated  cost  of  the  north  jetty,  about 
$130,000;  estimated  cost  of  the  south  jetty,  about  $190,000.  In  addi- 
tion it  had  been  proposed  to  construct  a  dam  from  Point  Isabel  to 
Brazos  Island  to  increase  the  depth  of  water  on  the  bar  and  in  the 
channel  to  Point  Isabel  by  preventing  the  flow  towards  Boca  Ohica. 
Approval  had  been  given  to  so  much  of  the  project  as  covered  the  con- 
struction of  the  south  jetty.  For  information  in  detail  as  to  the  condi- 
tion of  the  work  and  cost  of  further  improvement  reference  is  here 
made  to  the  report  of  September  29, 1887,  and  to  that  of  the  Board  of 
Engineers,  both  contained  in  Appendix  T  to  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  pp.  1322-1330  and  pp.  1299,  1300. 

From  the  best  information  attained  by  the  survey  the  cost  of  an  im- 
provement to  consist  of  two  parallel  jetties  placed  about  1,100  feet 
apart  was  estimated  at  not  less  than  $1,130,000,  and  it  was  also  esti- 
mated, i  n  the  Annual  Eeport  for  1888,  that  the  appropriation  necessary  for 
carrying  on  that  work  (should  it  be  ordered)  for  the  fiscal  year  ending 
June  30, 1890,  should  not  be  less  than  $600,000.  The  t^otalof  expenditure 
under  appropriations  at  the  date  of  rendering  the  estimate  of  $1,130,000 
was  $188,590.23,  so  that  the  revised  estimate  of  cost  of  the  improvement, 
counting  from  the  commencement  of  the  work,  was  thus  brought  up  to 
$1,318,590.23. 

The  total  of  appropriations  to  include  the  last-one,  that  of  $25,000,  by 
act  of  August  11 ,  1888,  is  $247,500.  The  expenditures  since  work  ceased 
in  1884  have  amounted  to  $5,134.87  in  making  survey  and  in  contingen- 
cies, including  in  the  latter  the  cost  of  collecting  commercial'statistics 
of  the  port. 

No  work  for  improvement  was  done  during  the  past  fiscal  year,  the 
amount  of  money  available  having  been  too  small  to  warrant  commenc- 
ing it.  A  special  agent  was  employed  during  the  year  to  keep  a  daily 
record  of  all  incoming  and  outgoing  trade. 

Commercial  statistics  compiled  from  this  record  are  hereto  appended. 
It  will  be  seen  that  the  trade  of  the  port  is  comparatively  light.  Com- 
parison of  this  with  records  of  last  year  shows  a  decrease  of  tonnage  of 
72  tons. 

The  conclusion  that  not  less  than  $600,000  should  be  available  before 
undertaking  further  work  is  here  concurred  in,  though  it  is  not  asserted 
that  the  amount  of  commerce  to  be  benefited  justifies  such  an  expendi- 
ture at  this. time.  And  it  is  respectfully  suggested  that  if  the  impor- 
tance of  the  port  be  not  considered  suflftcient  to  justify  so  large  an  ap- 
propriation the  improvement  be  deferred  for  the  present.  There 
remain  in  round  numbers  $543,000  as  the  sum  that  should  be  appropri- 
ated for  the  fiscal  year  ending  June  30, 1895,  in  case  Congress  orders  the 
improvement  indicated. 

Original  estimated  cost  of  the  work  as  revised  in  1888 $1, 318, 590. 22 

Aggregate  amonnt  appropriated  to  Jnly  1, 1892 247, 500. 00 

Amonnt  expended  to  July  1, 1892 189,798.69 

Amount  expended  during  thepast  fiscal  year 60. 00 

Total  expended  to  July  1, 1893 189^858.59 
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In  addition  there  was  appropriated  in  1878  $6^000^  whicli  was 
to  removing  a  wreck. 

The  work  is  located  in  the  collection  district  of  Brownsville.     The  neait 
house  is  the  Brazos  Santiago  light-house  on  Padre  Island. 

Abstract  of  appropriations  made  by  Congress  for  improving  harbor  at  Brazos  i 

Tex. 

By  act  approved — 

June  14, 1880 

March  8, 1881 

By  act  passed  August  2, 1882 

By  act  approved — 

July  5, 1884 

August  5, 1886 : 

By  act  of  August  11, 1888 


Total 


Money  stuiement. 


July  1, 1892,  balance  unexpended $57, 

June  30, 1893,  amount  expended  during  fiscal  year 


July  1, 1893,  balance  unexpended 57, 

July  1, 1893,  outstanding  liabilities 


July  1, 1893,  balance  available -. 67, 


Amount  (estimated)  required  for  completion  of  existing  project 1, 071,  ( 

Amount  that  can  be  proiitablv  expended  in  fiscal  year  ending  June 

i      30,1895 643,C 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  ai^d  of  sundry  civU  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS  OF  BRAZOS  SANTIAGO,  TEX.,  FOR  THE  FISCAL  TEAR  EN 

JUNE  30,  1893. 

Vessels  using  the  harbor,  21  (5  steamers  and  16  sailing  vessels).  Length  on  d 
26  feet  to  220  feet;  draft,  2  feet  6  inches  to  9  feet  4  inches.  Tonnage,  5  tons  t< 
tons.    Trips  made  during  the  year,  158.    Total  tonnage,  44,927  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


Wool  and  hides 

Lumber 

General  merchandise. 

Total 


Tons. 


2,400 

2,243 

12,711 


17,423 


Approximate 
value. 


123,450 

28,303 

659,536 


Approxii 

fn^igi 

charge 


1( 
I3C 


811,289 


ISO 


Decrease  since  last  year,  72  tons. 
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Comparaiir^  Statement  of  commercial  statistics  of  Brazos  Santiago  Harbor j  Texas,  for  the 
JUcal  years  ending  June  SO,  1883, 1889, 1890, 1891, 1892,  and  1893. 


Tear. 


IffiS 
liW 
IDW 

MS 

vaa 


YeMsels 

Maximum 

Maximam 

Maximum 

Tripe 
made. 

nsing 
harbor. 

No. 

length. 

draft. 

tonnage. 

Feet. 

Feet. 

Tont. 

No. 

12 

241 

10 

678 

126 

14 

241 

10 

678 

158 

20 

219 

9 

717 

170 

20 

220 

10.5 

717 

120 

15 

220 

9.4 

717 

127 

26 

?:?jO 

9.4 

717 

158 

Total 
tonnage. 


Tons. 
44,741 
46,319 
40,641 
44,536 
48,724 
44.927 


TRANSPORTED. 


Tear. 

Cotton. 

Wool 

and 

hides. 

Lum- 
ber. 

Tons. 
2.324 
3,188 
2,038 
2,434 
1,865 
2,243 

General 
merchan- 
dise. 

Total 
weight. 

Total 
value. 

Total 
fireight 
charges. 

IM 

Tons. 

Tons. 
2,025 
3,080 
4.153 
3,218 
3,092 
2,460 

Ton». 
9,807 
10,885 
14,844 
15,992 
12,538 
12,711 

Tons. 

15.166 

17,283 

22,015 

21,644 

17, 495 

17,423 

$737,432 

820,315 

1, 069, 189 

1,0(31,082 

846,946 

811,289 

$83,541 

Mm 1       130 

vm 1         80 

lilil 

78, 140 
129, 132 
160. 215 

UR 



165,852 
159,723 

vm 

U  8. 


PRELIMINARY    EXAMINATION    OF    BRAZOS    RIVER,    TEXAS,    FROM   ITS 

MOUTH  TO  THE  TOWN  OF  RICHMOND. 

[Printed  in  House  Ex.  Doc.  No.  136,  Fifty-second  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 
•  United  States  Army, 

Washington^  D.  C,  December  15j  1892. 

Sir:  Ibave  the  honor  to  submit  the  accompanying  copy  of  report 
dated  December  7, 1892,  by  Maj.  Charles  J.  Allen,  Corps  of  Engineers? 
of  the  resnlt^  of  a  preliminary  examination  of  Bra^s  Eiver,  Texas, 
from  its  month  to  the  town  of  Richmond,  provided  for  by  the  river  and 
barbor  act  approved  July  13, 1892. 

The  improvement  of  the  mouth  of  the  Brazos  River  is  in  the  hands 
of  a  corporation,  the  Brazos  River  Channel  and  Dock  Company,  with 
anthori^  to  extend  its  works  of  improvement  as  far  into  the  mainland 
between  the  banks  of  the  Brazos  River  as  may  be  necessary  to  reach  a 
place  that  will  afford  security  from  storms,  swells,  cyclones,  and  tidal 
waves. 

Mjyor  Allen  states  that  the  river  from  Richmond  downstream  to  the 
point  to  which  the  Brazos  River  Channel  and  Dock  Company  intends 
to  exten^,  its  works  should  be  classed  as  worthy  of  improvement  by 
the  General  Grovemment,  provided  the  cost  of  improvement,  to  be  de- 
termined by  full  survey,  estimated  to  cost  $2,500,  be  not  out  of  propor- 
tion to  the  extent  of  commerce  to  be  benefited. 

The  division  engineer.  Col.  C.  B.  Comstock,  Corps  of  Engineers,  is 
of  opinion  that  the  river  below  Richmond  is  worthy  of  some  degree  of 
improvement  by  the  United  States,  and  in  this  opinion  I  concur. 
Very  resi)ectfiilly  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.,  Chief  of  Engineers, 

Hon.  8.  B.  Elkins, 

tfecretary  of  War. 
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report  of  ma  j.  charles  j.  allen,  corps  of  engiive 

United  {States  Engineer  Offic 
OalvestoUj  Tex.y  December  7 

General:  I  have  the  honor  to  submit  the  following  report 
liminary  examination  of  the  Brazos  lliver,Texas,  from  its  mom 
town  of  Richmond,  a  distance  by  river  of  about  102  miles,  inac 
cordance  with  the  requirements  of  section  7  of  the  river  and  ha 
of  July  13, 1892. 

A  preliminary  examination  of  the  Brazos  Eiver  from  its  m 
Waco,  a  distance  of  about  430  miles,  was  made  in  1891,  in  com 
with  sections  17  and  18  of  the  river  and  harbor  act  of  1890.  ' 
port  thereon  is  published  in  Ex-.  Doc.  !No.  63,  House  of  Bepreseni 
Fifty-second  Congress,  first  session.  In  that  report  the  opinio 
expressed  that  the  river  from  its  mouth  to  Waco  was  not  at  prei 
garded  as  a  stream  that  should  be  improved  by  the  General  <j 
ment,  and  largely  for  the  reason  that  an  improvement  would  i 
the  construction  of  locks  and  dams  for  a  long  distance  below  Wa 
that  the  cost  of  improvement  would  be  beyond  all  proportion  to 
suiting  benefit  to  commerce.  The  reports  in  that  executive  doc 
also  refer  to  the  fact  that  the  improvement  of  the  mouth  of  the  r 
in  the  hands  of  a  corporation  authorized  to  charge  and  collect 
That  corporation  has  authority  to  extend  its  work  of  improveinc 
far  into  the  mainland  between  the  banks  of*the  Brazos  River  as  n 
necessary  to  reach  a  place  that  will  afford  secui-ity  from  storms,  s 
cyclones,  and  tidal  waves. 

The  same  report  also  referred  to  the  connection  between  the  B 
River  and  West  Galveston  Bay  by  a  canal  owned  and  controlled 
private  corporation,  the  Columbia  Transportation  Company,  whicl 
the  right  to  collect  tolls  from  vessels  using  it.  The  entrance  \)h 
canal  from  Brazos  River  is  about  three-quarters  of  a  mile  abov( 
original  river  mouth. 

Produce  seeking  the  Gulf  of  Mexico  by  water  from  Brazos  Eivei 
vice  versa  must  therefore  pass  through  channels  controlled  by  pri 
corporations. 

The  principal  shipping  points  below  Richmond  are:  Yelasco,  5  b 
from  mouth;  Brazoria,  29  miles  from  mouthj  Columbia,  37  miles  i 
mouth;  Bolivar,  49  miles  from  mouth. 

The  Galveston,  Harrisburg  and  San  Antonio  Railway  crosses 
river  at  Richmond,  connecting  that  place  with  Houston  and  Galves 
Buffalo  Bayou,  on  which  Houston  stands,  connects  with  the  Gul 
Mexico  through  San  Jacinto  River  and  Galveston  Bay. 

The  Gulf,  Colorado  and  Santa  Fe  Railway  crosses  the  Brazos  i 
point  about  15  miles  below  Richmond,  thence  passes  through  Eichmo 
connecting  it  with  Galveston. 

A  branch  of  the  International  and  Great  Northern  Railwayronnc 
Columbia  and  Houston  and  the  same  branch  also  connects  with  Vela 
through  the  Velasco  Terminal  Railway. 

The  bridge  of  the  Galveston,  Harrisburg  and  San  Antonio  Eail\* 
has  a  clear  width  of  more  than  200  feet  between  channel  piers  aii(] 
at  an  elevation  of  about  45  feet  above  low  water.  The  county  bridj 
which  crosses  a  short  distance  above  the  railway  bridge,  has  about  t 
same  elevation  and  width  between  piers. 

The  bridge  of  the  Gulf,  Colorado  and  Santa  ¥6  Railway,  about 
miles  below  Richmond,  has  a  w  idth  between  channel  piers  of  248  fe 
and  is  at  an  elevation  of  about  48  feet  above  low  water. 
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Xoae  of  these  bridges  have  drawspans. 

There  are  no  shoals  rei)orted  between  the  mouth  of  the  river  and 
Colombia,  but  between  the  latter  point  and  Eichmond  there  are  said  to 
be  a  number  of  them.  Snags,  in  greater  or  less  numbers,  however,  are 
found  between  the  mouth  and  Eichmond. 

There  are  three  steamers  navigating  the  river  from  Bolivar  down,  as 
against  one  so  employed  last  year.  These  boats  belong  to  the  Colum- 
bia Tnmsportation  Company.  The  present  annual  traffic,  as  given  by 
that  company,  is  as  follows: 

CoUon bales..    6,000 

CotUmseed sacks..  30,000 

Sqat hogsheads..        600 

Mnlmsf barrels..     1,200 

General  merchandise  and  miscellaneous  freight tons. .    5, 000 

The  greater  pari  of  which  passes  through  the  canal  mentioned. 

The  lands  bordering  Brazos  River  are  exceedingly  fertile  and  pro- 
ductive, bat  the  farmers  along  the  river,  especially  so  above  Bolivar, 
labor  under  the  disadvantage  of  having  to  haul  their  products  to  rail- 
road points  separated  by  Jong  distances  on  account  of  the  precarious 
navi^tion  of  the  river  above  Columbia,  due  to  obstructions,  largely 
nags,  in  the  channel. 

It  is  claimed  that  an  improvement  of  the  river  below  Richmond  would 
be  followed  by  an  increase  in  number  of  steamers  and  barges  na\iga- 
tiiig  the  strQ^m,  thus  facilitating  the  shipment  of  the  products  of  the 
country. 

Taking  all  the  facts  into  consideration,  it  appears  that  the  producers 
ofthe  valley  of  the  Brazos  River  within  the  limits  examined  should 
kave  some  relief  in  the  shape  of  increased  facility  for  water  shipments, 
and  I  am  therefore  of  opinion  that  the  river,  from  Richmond  down- 
stream to  the  point  to  which  the  Brazos  River  Channel  and  Dock 
Company  (the  corporation  mentioned  as  having  been  authorized  to 
improve  the  mouth  of  the  Brazos  River)  intends  to  extend  its  works 
inland,  should  be  classed  as  worthy  of  improvement  by  the  General 
Government,  provided  the  cost  of  improvement,  to  be  determined  by 
fall  sarvey,  be  not  out  of  proportion  to  the  extent  of  commerce  to  be 
benefited  thereby.    A  full  survey  will  cost  $2,500. 

The  preliminary  examination  required  by  the  act  of  1892  was  made  in 
October  last  by  First  Lieut.  William  C.  Langlitt,  Corps  of  Engineers. 
.His  report,  which  is  complete  and  valuable,  and  to  which  attention  is 
rttpeetfully  invited,  is  herewith.  Many  of  the  items  in  my  own  report 
are  taken  from  it. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  J  Corps  of  Engineers. 

Brig.  Gten.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 
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[First  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Divisl 

New  Yorkj  December  i 

Bespectfully  forwarded  to  tbe  Chief  of  Engineers. 
I  concur  in  Major  Allen's  opinion  that  the  Brazos  Kiver  In 
mond  is  worthy  of  some  degree  of  improvement  by  the  Unit 

O.  B.  OOMSTOCK, 

Colonel  of  Engineers^  Bvt  Brig.  Gen.,  U.  /8L 

Division 


REPORT  OF  LtkUTENANT  WILLIAM  C.  LANOFITT,  CORPS  OF  RNOINXl 

United  States  Engineer  Oi 
OdlvestQH,  Tex.,  Novembi 

BiAJOR:  I  have  tbe  honor  to  submit  the  foUowing  report  on  a  prelimi^ 
nation  of  the  Brazos  River  from  itb  month  to  the  town  of  Richmond : 

A  snrvey  of  this  river  was  made  in  1874  from  Waco,  to  its  month,  i 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1875.  Part  I,  ] 
made  thereon. 

In  House  Ex.  Doc.  No.  63^  Fifty-second  Congress,  first  session,  is  print< 
of  a  preliminary  examination  of  this  river  from  its  mouth  to  Waco,  a  <] 
river  of  430  miles.  The  portion  now  under  consideration  is  less  than  one- 
distance,  and  is  that  part  of  the  river  which  is  most  susceptible  of  iinpro^ 
which  has  the  least  rail  facilities. 

From  the  above  reports  and  my  personal  visits  to  the  river,  the  foUowi; 
tion  of  it  is  compiled  and  is  sufficiently  accurate  for  the  purpose : 

The  distance  u:om  the  mouth  of  the  Brazos  to  the  town  of  Richmond  ii 
miles  by  the  river.  From  the  mouth  to  Brazoria,  a  distance  of  29  miles, 
considerable  number  of  snags  in  the  river  which,  under  a  large  or  night  e 
would  be  dangerous,  but  which,  by  the  present  limited  navigation, 
avoided.  From  Brazoria  to  Richmond,  a  aistance  of  about  73  miles,  tb 
come  more  numerous  and  increasingly  dangerous  to  navigation  on  accc 
decreasing  width  of  river. 

There  are  no  shoals  between  the  month  of  the  river  and  the  town  of  C 
distance  of  37  miles,  which  would  obstruct  any  ordinary  river  navigation. 
Columbia  and  Richmond  I  am  informed  that  there  are  such  shoals,  but  of 
ber  and  character  no  definite  information  could  be  obtained. 

The  banks  of  the  river  are  high  and  easily  eroded,  nearly  every  convex  1 
ing  recent  signs  of  the  action  of  the  current.  They  are  also  wooded  and 
parts  furnish  a  new  supply  of  drift  and  snags  every  high  water. 

Near  its  mouth  the  nver  is  about  600  feet  wide  at  low  water;  at  Biohn 
same  stage  it  is  from  150  to  175  feet  wide. 

About  15  nules  below  this  town  the  Gulf,  Colorado  and  Santa  Fe  Raib 
the  river  by  a  bridge  having  a  clear  width  between  channel  piers  of  248 
height  above  low  water  of  48  feet.  At  low  water  the  river  is  entirely  bet 
piers.  At  the  town  of  Richmond  the  Galveston,  Harrisbur^  and  San  An 
way  crosses  the  river,  and  a  short  distance  above  this  bridge  is  a  con: 
Both  of  these  bridges  have  a  clear  width  between  channel  piers  of  over  2 
are  about  45  feet  aoove  low  water.  At  low  water  the  river  is  entirely  b 
piers.    None  of  these  bridges  have  draw  spans. 

It  is  claimed  by  some  ot  the  river  men  that  the  removal  of  the  snags  t 
in  the  river  between  the  mouth  and  Richmond  would  enable  them  to  ua 
ordinary  stages  as  far  as  the  Gulf,  Colorado  and  Santa  Fe  bridge  mentio 
This,  however,  is  very  doubtful,  as  no  boat  has  ascended  the  river  above 
miles  from  the  mouth)  for  many  years. 

The  improvement  of  the  bar  at  the  mouth  of  the  river  is  in  the  hands  c 
corporation  authorized  to  make  that  improvement.  This  corporation  cln 
over  the  river  for  a  distance  of  12  to  14  miles  from  its  mouth  and  proposes 
least  two  cut-offs  in  that  distance.  It  has  constructed  Jetties  at  the  m 
river  for  the  improvement  of  the  bar  and  has  the  right  to  collect  tolls'fron 
entering  the  river  between  them.  It  has  purchased  considerable  lands  oi 
of  the  nver  near  the  mouth  and  has  laid  out  and  started  the  town  of  Vel 
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5  milM  above  tbe  month.  Some  wharves  and  shipping  facilities  have  been  con- 
•tracted  bj  it  here  with  the  object  of  making  the  town  a  large  and  Nourishing  seaport, 
bot  at  this  writing  the  town  has,  perhaps,  not  over  2,000  inhabitants,  and  no  faeili- 
tiet,  sach  as  compresses,  etc.,  for  handling  the  cotton  and  other  crops  that  are  grown 
on  the  Brasos  bottoms.  Several  ships  have  been  loaded  this  season  with  cotton  and 
oil  cake  and  others  will  probably  be  loaded,  bnt  the  cargoes  all  come  from  the  com- 
prcasM  and  mills  of  Houston,  with  which  there  is  direct  rail  connection.  The  com- 
Bwrce  of  these  ships  or  other  vessels  which  may  brin|^  supplies  for  the  work  of  the 
oompany  or  for  the  town  of  Velasoo  from  outside  points  is,  of  course,  not  to  be  included 
in  determining  whether  the  river  is  worthy  of  improYoment  by  the  General  Govem- 
Bkfot  at  this  time. 

Impipvement  of  the  Brazos  £rom  Waco  to  the  mouth  was  contemplated  in  the 
•ammer  of  1890  by  private  enterprise,  but  beyond  a  "preliminary  survey"  of  the 
river  from  Waco  to  Richmond,  I  have  not  been  able  to  learn  that  they  have  done 
saytbing. 

Aboat  1858  a  small  canal  was  opened  between  the  Brazos  and  West  Galveston  Bay, 
tbos  giving  inland  water  communication  with  Galveston  for  small  vessels.  The 
ownen  of  this  canal  have  the  right  to  charge  tolls  on  vessels  passing  through  it. 

It  is  thus  seen  that  all  commerce  entering  the  river,  either  from  the  Gulf  or  through 
tbe  nmal,  is  subject  to  toll. 

Tbe  present  commerce  of  the  river  is  carried  on  by  means  of  three  stem-wheel 
rircr  boats,  two  of  small  size,  the  other  larger.  One  of  these  boats  makes  two 
round  trips  weekly  between  Galveston  and  Brazoria  or  Columbia;  the  second  makes 
one  roona  trip  weekly  between  the  same  points;  the  third  is  used  to  collect  freight 
between  Columbia  and  Bolivar,  and  bring  it  down  to  Columbia,  where  it  is  taken 
by  one  of  the  other  two  boats. 

The  present  annual  traffic,  as  given  by  the  Columbia  Transportation  Company, 
vkJch  owns  all  the  boats  just  mentioned,  is  as  follows :  Cotton,  6,000  bales ;  cotton 
Htd, 30,000  sacks;  sugar,  600  hogsheads ;  molasses,  1,200  barrels ;  general  merchan- 
dise and  miscellaneous  freight,  5.000  tons.  A  very  small  per  cent  of  this  last  item 
t«iLit»ts  of  freight  between  Velasco  and  Galveston,  the  remainder  being  carried 
Wtween  other  points  on  the  river  and  Galveston.  It  all  passes  through  the  canal 
mentioned  above,  and  which  is  owned  by  members  of  the  transportation  company. 

It  is  stated  by  a  member  of  this  company  that  the  traffic  is  increasing  along  this 
ptrtioD  (from  Bolivar  down)  of  the  river,  principally  for  two  reasons,  of  which  the 
int  one  is  the  construction  of  better  roads  from  the  river  west  toward  Matagorda 
Cautv*and  the  bridging  of  the  streams  that  these  roads  cross.  The  second  is  that 
•FTefal  of  the  large  pTaniations  near  the  river,  which,  when  held  as  one  holding,  were 
lot  cultivated  at  all,  or  bnt  slightly,  have  in  the  last  year  or  two  been  divided  up 
iaU)  small  farms  and  sold  to  settlers,  thus  increasing  the  cultivated  acreage.  This 
plums  is  ex]>ected  to  continue  in  the  future,  as  is  also  the  development  of  better 
nndi.  It  is  estimated  by  parties  familiar  with  the  circumstances  that  not  50  per 
f^t  of  the  lands  that  were  cultivated  prior  to  the  late  war  are  now  cultivated,  and 
it  is  these  idle  lands  that  are  being  bought  in  small  farms  by  incoming  settlers.  In 
■^tion  to  tiiese  lands,  there  is  a  very  lar^^e  acreage  of  timbered  land  bordering  the 
rirer  which  will  in  time  be  cleared  for  cultivation,  and  which  will  increase  the  traffic 
of  tbe  river  both  by  the  lumber  trade  that  will  develop  and  by  tbe  crops  cultivated 
«B  tbe  cleared  land.  A  member  of  the  transportation  company  informed  me  that  his 
boats  had  carried  ont  during  the  past  year  a  considerable  amount  of  cedar  lumber 
sad  that  contracts  were  in  ^rce  for  other  large  amounts. 

Tbe  increase  in  traffic  during  the  past  year  is  evidenced  by  the  fact  that  now  three 
•teaiaers  are  employed  over  the  same  stretch  of  river  (from  Bolivar  down)  where 
last  year  there  was  but  one. 

Above  Bolivar  the  boats  do  not  now  ascend  on  account  of  the  presence  of  snags  in 
tbe  river,  which  render  it  impassable.  The  commerce  of  the  river  above  that  point 
is  tberefore  at  present  nothing.  What  commerce  would  develop  were  the  river  ren- 
<ined  navigable  as  far  as  Ricmnond  is  very  hard  to  predict.  There  are  many  large 
pUotations  along  this  portion  of  the  river  which  at  present  do  all  their  business  by 
rail,  and  I  am  informed  that  a  large  part  of  it  is  done  with  Galveston.  From  Rich- 
BDood  and  other  points  in  the  same  county  there  are  shipped  annually  about  10,000 
bales  of  cotton.  It  is  Claimed  by  the  residents  of  the  town  that  the  freight,  exclu- 
Atreof  cotton,  in  and  ont  of  Richmond  approximates  annually  $2,000,000,  and  that 
*  'vge  part  of  this  freight  and  of  the  cotton  would  seek  the  river  were  boats  enabled 
to  i^'end  to  the  town.  Below  the  town  are  several  large  sugar  plantations.  On  one 
b.  these  there  are  prodnced  annually  about  5,000,000  pounds  of  sugar,  and  it  has 
ofMrn  it  a  refinery  with  a  daily  output  of  150,000  pounds.  I  am  informed  that  it  is 
tbe  intention  to  double  the  capacity  of  the  refinery  in  the  near  future.  Most  of  the 
raw  sugar  for  the  refinery  is  brought  from  Cuba  to  New  Orleans  and  from  there  by 
ran.  There  are  also  other  refineries  besides  this  one,  but  of  smaller  capacity.  It  is 
claimed  by  the  owners  that  were  the  Brazos  opened  so  that  boats  could  ascend  to 
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their  plantations  they  oonld  obtain  their  raw  sugar  and  other  supplic 
cheaper  rates  of  freight.  The  same  developnient  of  small  farms  is  ali 
along  this  portion  of  the  river  as  described  above  for  the  lower  portion. 

In  any  case  it  is  expected  by  those  interested  that  the  existence  of  an 
will  act  as  a  regulator  of  railroad  ii^ights  and  make  them  lower.    It  is  i 
freight  rates  from  points  already  reached  by  the  river  are  from  30  to  I 
cheaper  than  they  are  where  this  condition  does  not  exist. 

Of  the  fertility  of  the  lands  adjoining  the  river  there  can  be  no  quesi 
noted  among  the  most  fertile  in  the  State. 

Most  of  tne  commerce  is  carried  on  during  only  a  portion  of  the  yea 
September  to  March ;  that  is,  during  that  portion  of  the  year  when  the 
generally  at  its  low- water  stage,  thus  teqniring  a  less  amount  of  imp] 
satisfy  the  needs  of  commerce. 

From  my  knowledge  of  the  river  I  regard  a  survey  as  necessary  to  ena 
mate  to  be  made  with  any  approach  to  correctness  of  the  probable  cost  J 
of  improvement  needed. 

As  stated  above,  both  of  the  outlets  of  the  river  are  in  the  hands  of  i 
porations,  and  vessels  passing  through  them  are  subject  to  toll.  One  o 
porations  claims  control  over  the  river  for  12  to  14  mile^  from  its  month, 
these  circumstances  it  would  be  mnch  better  that  this  control  of  the  iow 
the  right  to  collect  toll  of  vessels  passing  through  the  canal  already  meuti* 
be  extinguished  before  the  General  Government  should  enter  on  an  ex 
provement  of  the  river. 

Appended  are  two  letters  giving  information  about  the  river  and  its  coi 
from  which  some  of  the  data  given  above  have  been  taken. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Lanc 
First  Lieutenuntf  Corps  of 

Maj.  Chas.  J.  Allkn, 

Coiys  of  Engineeri, 


LETTER  OP  MR.  P.   E.   PEARSON  AND  OTHERS. 

Richmond,  Tex.,  Xovemh 

Dear  Sir:  In  accordance  with  our  promise  to  you  while  here  a  few  d 
date  hereof,  we  furnish  you  with  as  much  information  as  is  practicabl 
circumstances. 

The  average  depth  of  water  between  Richmond  and  Bolivar  is  about  *: 
tide.  There  are  many  places  where  the  water  at  low  tide  is  10  and  12  f 
between  the  points  named. 

The  obsitructions  consist  of  sand  bars  and  snags.    There  are  only  about 
sand  bars  to  be  removed.    The  amount  of  snags  and  drift  to  be  remove< 
stated  with  any  decree  of  accuracy ;  neither  can  we  speak  advisedly  as  t 
of  the  sand  bars  to  be  removed,  but  our  best  information  is  that  they  are 
magnitude  or  would  entail  any  great  expense  in  their  removaL  * 

As  to  the  produce,  etc.,  shipped  from  this  point:  There  is  annually  sh 
5,000  bales  of  cotton  from  Richmond.  From  points  adjacent  to  Richm 
county)  there  is  ship^d  about  the  same  amount  of  cotton,  which  would 
here  if  we  were  provided  with  transportation  by  water. 

Within  the  last  eighteen  months  about  40,000  acres  of  our  best  prairi 
Richmond  have  been  purchased  and  settled  upon  by  small  cotton-plaute 
suit  of  opening  up  and  cultivation  of  this  vast  body  of  land,  together  w 
tive  settlements  soon  to  be  consummated,  will  witnin  the  next  ten  yc 
the  cotton  shipments  from  this  point  fourfold. 

The  three  sugar  farms  and  rennery  near  Richmond  pay  to  the  railroad 
charges  the  sum  of  about  $30,000  per  month.  Of  this  amounrCol.  Ed.  ( 
alone  pays  about  $800  per  day.  He  informed  us  Monday  that  the  cap 
mill  and  refinery  woula  soon  be  increased  to  such  an  extent  that  his  frei 
would  aggregate  the  sum  of  $1,600  per  day.  All  of  these  farms  are  1 
near  the  Brazos  River,  not  a  great  distance  from  the  town  of  Richmond 
clearing  out  of  the  Brazos  River  the  immense  freight  that  now  comes  b 
plantations  mentioned  would  come  by  water  transportation  through 
The  amount  of  freight  in  and  out  from  Richmond,  exclusive  of  cotton,  i 
proximates  $2,000,000. 

The  Brazos  bottom  and  Oyster  Creek  lands  from  the  Austin  County  li 
side  of  the  river  down  to  and  below  the  town  of  Brazoria  embrace  as  & 
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cane  lands  as  exist  in  the  world.  The  development  of  this  vast  rich  territory  has 
been  and  is  retarded  for  the  want  of  transportation  facilities,  which  would  he 
Affordetl  by  plariug  the  river  in  navigable  condition  to  the  town  of  Richmond. 

If  there  are  any  other  po|nt8  upon  which  you  desire  information  we  will  gladly 
respond  on  request. 

Yours,  very  respectfully, 
J  P.  E.  Pearson.  M.  J.  Hicky. 

^  Tiios.  Dykr.  a.  M.  Holmes. 

J.  H.  P.  Davis.  J.  D.  Bryant. 

Jno.  M.  Moorb.  Clem.  Basskit. 

Lieat.  Wm.  C.  Langfitt, 


LETTER  OF  MB.  BRANCH  T.  MA8TER60N. 

Galveston,  Tex.,  NovcmJ^er  4y  1S9S. 

Dear  Sir  :  In  response  to  your  request  to  furnish  such  data  as  may  be  obtainable 
M  to  the  present  and  prospective  traffic  on  the  Brazos  River  from  Richmond  to  its 
BMmth,  I  bee  to  say  that  the  bulk  of  the  freight  from  Bolivar  down  is  carried  by  the 
nteamers  beUmgine  to  the  Columbia  Transportation  Company,  and  from  examination 
of  the  freiit^ht  books  and  other  reliable  data  a  close  approximation  of  the  present  an- 
nual trafllc  is  6,000  bales  of  cotton,  30,000  sacks  of  cotton  seed,  600  hogsheads  of 
sngmr,  1,200  barrels  of  molasses,  and  5,000  tons  of  general  merchandise  and  miscel- 
laneous freight. 

Afl  near  as  1  can  ascertain,  there  is  now  less  than  one-third  of  the  open  lands  now 
in  cultivation.  These  open  lands  comprised  large  sugar  and  cotton  plantations 
which  were  cultivated  many  years,  but  were  closed  out  shortly  after  the  late  war. 
These  large  tracts  are  bein^  subdivided  and  sold,  and  the  area  in  cultivation  is  in- 
ovasing.  When  all  these  helds  are  again  in  cultivation  a  fair  estimate  of  the  tratUc 
woald  be  20,000  bales  of  cotton,  90,000  sacks  of  cotton  seed,  5,000  hogsheads  of  sugar, 
12^000  barrels  of  molasses,  and  10,000  tons  of  merchandise  and  miscellaneous  freight. 
This  estimate  relates  only  to  lands  that  were  in  cultivation  in  past  years.  As  the 
toUl  are*  that  has  been  cultivated  does  not  comprise  one-fourth  of  the  lands  suit- 
ible  for  fanning,  the  traffic  will  increase  as  farms  are  opened  up. 

These  estimates  do  not  include  the  Cunningham  and  Ellis  sugar  plantations  or  the 
Stete  plantation,  as  these  and  others,  from  House's  sugar  plantation  on  Oyster  Creek 
op  to  Canningham*s,  ship  by  railroad,  being  too  far  from  Bolivar,  the  present  upper 
landing  for  steamboats,  to  avail  themselves  of  water  transportation,  the  snags  on  the 
Bratos  River  above  Bolivar  preventing  the  navigation  to  the  points  near  the  upper 
Oyster  Creek  plantations. 

The  county  of  Brazoria  has  within  the  past  twelve  months  expended  $50,000  in 
hridging  streams  and  making  and  improving  the  county  roads,  thus  enabling  the 
toners  to  get  their  products  to  the  river.  This  has  resulted  even  this  year  in  an  in- 
ersise  in  water  transportation,  the  farmers  of  Matagorda  County  hauling  to  Aie 
Btasoa  River  to  avail  tnemselves  of  water  transportation  freight  rates. 
Very  respectfully, 

Branch  T.  Masterson. 

Lieat.  Langfitt, 

Corp»  of  Engineer; 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO  MIS- 
SISSIPPI RIVER:  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRIN- 
CIPAL TRIBUTARIES. 


REPORT  OF  CAPT,  J,  H.  WILLABD,  CORPS  OF  ENGI^EEltS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  50, 1893,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMSNTS. 


1.  R«d  RiTer,  Louisiana  and  Arkansas. 

3.  Red  River  above  Fnlton,  Ark. 

3.  Ouachita  and  Black  rivers,  Arkansas 
and  Louisiana. 

i.  Bayous  D'Arboune  and  Comey,  Lou- 
isiana. 

5.  Bayou  Bartholomew,  Louisiana  and 
Arkansas. 

£.  Bcpuf  River,  Louisiana. 

7.  Tensas  River  and  Bayou  Ma^n,  Lou- 

isiana. 

8.  Big  Black  River,  Mississippi. 

9.  Yazoo  River,  Mississippi. 


10.  Mouth  of  the  Yazoo  Ri  ver^  Mississippi . 

11.  Tchula  Lake,  Mississippi. 

12.  Tallahatchee  River,  Mississippi. 

13.  Steele  and  Washington  bayous,  Mis- 

sissippi. 

14.  Big  Sunflower  River,  Mississippi. 

15.  Big  Hatchee  River,  Tennessee. 

16.  Forked  Deer  Biver,  Tennessee. 

17.  Water  gauges  on  Mississippi  River 
■    and  its  principal  tributaries. 

18.  Survey  of  Cypress  Bayou  and  the 

lakes  between  Jefferson^  Tex.,  and 
Shreveport,  La* 


EXAMINATIONS. 


19.  Snlphnr  River,  Texas. 

90.  Little  River,  Arkansas. 

2L  Ouachita  River  above  Camden,  Ark. 


22.  Cassity  Bayou,  Mississip^)!. 

23.  Coldwater  River,  Mississippi. 


United  States  Engineer  Office, 

Vicheburgy  Miss,,  July  i,  1893. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
npon  works  of  river  improvement  in  my  charge  for  the  fiscal  year  end- 
ing Jane  30,  1893. 

Very  respectfully,  your  obedient  servant, 

J.  H.   WiLLARD, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers,  U.  S.  A, 


V  I. 


IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

The  Eed  River  of  the  South  has  its  source  in  the  Llano  Estacado, 
northern  Texas,  and  flows  in  a  general  easterly  direction,  forming  the 
boondary  between  Indian  Territory  and  Texas.  At  Pulton,  Ark.,  its 
course  changes  to  a  general  southeasterly  direction,  and  after  crossing 
the  State  of  Louisiana  it  enters  the  Mississippi  Biver  at  Eed  Eiver 
Landing.  The  entire  length  of  the  river  is  about  1,200  miles;  the  part 
included  in  the  project  under  the  head  of  improving  Eed  Eiver,  Louisi- 
ana and  Arkansas,  extends  fi*om  Fulton,  Ark.,  to  the  head  of  Atcha- 

falaya  Eiver,  Louisiana,  a  distance  of  507  miles. 

1901 
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The  importance  of  keeping  tbis  great  waterway  open  to  n 
was  recognized  by  the  Unit^  States  as  early  as  1828,  and  a 
tions  aggregating  $535,765.50  were  made  at  intervals  between 
1852.  Between  1841  and  1852  no  appropriation  was  made  for 
on  the  work,  and  a  longer  period  elapsed  between  1852  and  : 
ing  which  the  results  of  former  work  were  lost  Between  185£ 
the  heavy  rates  of  freight  and  insurance  and  the  effects  of  i 
water  caused  by  the  great  raft  became  so  burdensome  to  the 
interest  above  thafr  obstruction  that  a  charter  was  obtained 
State  of  Louisiana  for  the  removal  of  the  main  raft  by  a  si 
pany.  The  assent  of  Congress  having  been  given  to  the  projec 
resolution  of  February  21, 1861,  and  the  company  authorize< 
tolls  for  a  period  of  thirty  years  (Stat,  at  Large,  vol.  12,  p.  250), 
was  taken  by  the  planters  interested,  and  the  company  was 
commence  work  in  the  spring  of  1861,  but  the  war  of  the  rebel 
out  and  nothing  was  ddne. 

An  examination  and  survey  of  Bed  Biver  from  the  mouth  t 
above  the  raft  in  Louisiana  were  ordered  by  river  and  harb 
March  3, 1871,  the  reports  upon  which  are  contained  in  Bepc 
of  Engineers,  1872,  pp.  568-573;  and  1873,  pp.  635-676.  Th 
improvement  was  commenced  in  1872.  The  original  projec 
plated  removing  the  raffc  above  Shreveport,  La.,  and  closi 
Bayou  Outlet,  on  the  right  bank,  19  miles  below  Shreveport, 
ual  enlargement  of  which  diverted  a  large  quantity  of  water 
seriously  affected  .navigation  of  the  main  river  below.  Sub 
this  project  was  enlarged  to  include  the  removal  of  jams,  snag 
leaning  timber,  etc. ;  opening  and  enlarging  the  channel  thi 
falls  at  Alexandria,  La.;  deepening  the  channel  at  shoal  pi 
closing  outlets  and  constructing  and  repairing  levees  to  confin 
to  the  adopted  channel;  in  order  to  improve  and  keep  naviga 
from  Fulton,  Ark.,  to  the  head  of  the  Atchafalaya;  also  to  p 
banks  at  Alexandria  and  Shreveport  from  erosion  by  the  cun 
river;  and  to  make  a  thoroAgh  and  comprehensive  survey  fn 
to  the  Atchafalaya,  with  a  view  to  the  permanent  improvem 
river. 

The  appropriations  for  the  early  work,  from  1828  to  185 
follows : 


Date  of  act. 


May  23,1828 


Mar. 
July 


2,1831 
3,1832 


June  28, 1834 
Mar.  3.1835 
July    2,1836 


Mar.  3,1837 
Apr.  20, 1838 
Mar.  8,1841 
Mar.  2,1847 


Aug.  30, 1852 


General  object  of  appropriation. 


Improving  navigation  of  Bed  River  through  or  around  the  raft  In  Lou 
Biana  and  Arkaugas 

Arrearage  due  Mfg.  finrcb  for  survey  of  raft  of  Red  River,  Louisiana. . 

Improving  navigation  of  Red  River,  Louisiana  and  Arkansas,  being  ba 
ance  of  appropriation  of  1828  carried  to  surplus  fund,  and  the  furtln 
sum  of  $20, 000 

Improving  navigation  of  Red  River 

Completing  removbl  of  obstmctions  to  navigation  of  Red  River 

Continuing  the  removal  of  obstructions  in  Red  River 

Constructuig  a  boat  to  prevent  a  new  accumolation  of  obstmctions  in  Re 
River  within  the  old  limits  of  the  great  raft,  $15,000,  and  to  work  ax 
support  same,  $15,000 , 

Continuing  the  removal  of  obstructions  in  Red  River .• 

The  complete  removal  of  thft  great  raft  in  Red  River 

Rem oving  the  raft  of  Red  River 

Deficiency  of  appropriation  by  act  of  April  20, 1838,  being  amount  advanc< 
by  Daniel  T.  witiee  and  others  through  the  branch  of  the  Real  Esta 
Bank  of  Washington,  Ark.,  to  Henry  M.Shreve.  Goveraroent  agent,  f 
removal  of  great  raft,  and  expended  by  him  for  that  purpose 

Removing  the  raft  of  Red  River 

Aggregate  of  appropriations,  1828-'52 

Amount  expended 

Amoun t  carried  to  surplus  fund 
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The  appropriations  for  the  improvement,  commenced  in  1872,  have  been 
follows: 


Date  of  act. 


June  10, 1872 


S,1873 
23,1874 

3,1875 
14. 1870 
10, 1809 

7,1878 


Jane 


Aug. 
Apr. 
FelK 


June  18, 1878 
Mar.    3,1879 

Jane  14,1880 

Mar.    3.1881 
Aug.    2,1882 

July    5,1884 


Ang.    6,1886 


Aug.  11, 1888 


General  object  of  appropriation. 


Sf^t  19,1880 


Jnly  13,1802 


Improvement  of  Tone*  Bayou,  Louisiana 

Kemoving  the  raft  in  Ked  Kiver,  Louisiana 

. . .  .^  .do 

do 

do 

Kemoving  the  raft  in  ^led  River  and  closing  Tones  Bayou 

Allotment  made  Augost  27, 1877,  for  closing  Tones  Bayou 

Opening  navigation  of  Bed  River  above  Shreveport,  La.,  and  keeping  same 
open  and  i^e  from  rafts,  and  for  purpose  of  preserving  vessels  of  United 
States  employed  in  that  work 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  snags  and  other  obstructions  from  Red  Kiver 

Removing  raft  hi  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River ^ 

Improving  Upper  Rod  River,  Arkansas,  from  Fulton  to  head  of  the  raft . . 

Removing  rait  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River,  Louisiana,  including  construction 
of  snaeboat 

Improv^g  I^PP^]^  K^  River,  Arkansas,  from  Fulton  to  head  of  the  raft. . 

Removing  rait  in  Red  River  and  closing  Tones  Bayou , 

Removing  obstructions  from  Red  River,  Louisiana 

Continuing  improvement  from  the  Atchafalaya  to  Fulton,  Ark.,  including 
Bayou  Pierre,  Tones  Bayou,  and  to  relieve  the  town  of  Alexandria  from 
encroachments  of  therfver 

Continuing  improvement  from  the  Atchafalaya  to  Fulton,  Ark. ;  not  ex- 
ceeding $15, 000  for  revetment  to  protect  the  harbor  at  Alexandria  fr^m 
dwnage  by  the  current  of  river;  not  exceeding  $5,000  to  close  tlie  outlet 
known  as  Sale  and  Murphy  Canal ;  the  remainder  to  be  applied  to  im- 
provementof  the  main  channel  of  the  river 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 
Louisiluia,  including  completing  the  work  at  Alexandria,  $25,000,  or  so 
much  thereof  as  necessarv,  to  be  used  in  making  a  thorough  survey  of 
the  river  from  Fulton  to  the  Atchafalaya,  and  in  completing  survey  of 
Bayou  Pierre,  Louisiana 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 
Including  completing  the  work  at  Alexandria,  $5,000,  or  so  much 
thereof  as  necessary,  to  be  used  npon  Cypress  Bayou  and  the  lakes  be- 
tween Shreveport,  La.,  and  Jefferson,  Tex.,  and  $5,000,  or  so  muoh 
thereof  as  necessarj*.  upon  Bayou  Dorcheat , 

Completion  of  survey  n-om  Fulton,  Ark.,  to  the  Atchafalaya  River 

Continuing  improvement  ftx>m  Fulton,  Ark.,  to  the  Atcnafalaya  River, 
$15,000,  to  be  used  in  the  work  at  Alexandria;  $20,000  to  be  usea  in  deep- 
ening and  widening  that  portion  known  as  Little  River,  from  the  Scopini 
Cut-off  to  Knox  Point,  and  $5,000  in  dosing  the  Sale  and  Murphy  outlet. . 

Completion  of  survey  from  Fult'On,  Ark.,  to  the  Atohafalaya  luver 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atohafalaya  River, 
according  to  plan  of  Capt.  J.  H.  Willard,  Corps  of  Rngineers,  and  for 
completion  of  survey ;  including  the  work  at  Alexandria,  the  widening 
of  that  portion  known  as  Little  Kiver,  the  necessary  work  at  the  harbor 
at  Shreveport,  the  closing  of  outlets  on  tiie  west  bank  of  the  river  above 
Shreveport,  and  the  removal  of  the  tow-head  justabove  Rush  Point,  Caddo 
Piurish  (of  which  $5,000  may  be  used,  in  the  discretion  of  the  Secretary 
of  War,  for  work  in  Cypress  Bayou  and  the  lakes  between  Shreveport, 
La.,  and  Jefferson,  Tex.) 

Aggregate  of  appropriations,  1872  to  1893 


Amount 


$20,000 
150,000 
80,000 
50,000 
20.000 
35,000 
4,500 


6,000 
24,000 
25,000 
15.000 
22,500 
10.000 
25,000 

60,000 
10,000 
10,000 
10,000 


75,000 


75,000 


75,000 


65,000 
35,000 


100,000 
28,000 


145,000 


1, 175, 000 


The  amount  expended  to  Jane  30, 1892,  onder  the  project  of  1872, 
was  $987,413.99  (including  outstanding  liabilities  of  $107.12),  result- 
ing in  great  benefit  to  navigation.  In  1872  the  upper  river  was  closed 
by  the  great  raft,  extending  from  Carolina  Bluffi^  33  miles  above 
Shreveport,  La.,  upstream  32  miles,  to  within  4  mile6  of  the  Louisi- 
ana and  Arkansas  State  line,  and  added  to  by  each  flood.  A 
channel  m^s  opened  through  this  obstruction  in  1873,  and  operations 
since,  aided  by  the  action  of  the  current,  have  secured  greater 
width  and  depth  throughout  the  entire  reach,  with  a  channel  way  con- 
stantly widening  and  scouring,  until  at  the  present  time  but  little  water 
is  diverted  from  the  river  proper  except  at  flood  stages.  Moderate 
estimates,  made  in  1872,  showed  that  the  removal  of  this  obstruction 
alone  resulted  in  a  saving  of  $150^000  annually  to  the  planting  interests 
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above  tlie  raft,  besides  relieving,  to  a  great  extent,  not  less  tl 
acres  of  productive  lands  fi[t)m  overflow.  (Eei)ort  Chief  of  i 
1873,  p.  665.)  The  work  of  removing  obstructions  from  the 
clearing  the  banks,  and  the  prompt  breaking  of  all  jams  au< 
the  drift  in  motion  during  high  stages  of  water  have  preventer 
of  the  raft.  Several  atterapte  were  made  to  close  Tones  Bayc 
work  has  been  done  at  that  outlet  since  1882,  when  the  di 
construction  was  destroyed.  The  bayou  is  filling  up  ^adu 
drift,  and  this,  in  connection  with  the  work  in  the  old  raft  J 
causing  the  "  Little  River''  (below  the  mouth  of  Tones  Bayou) 
and  scour,  the  effect  having  been  particularly  noticeable  withii 
four  years.  The  rock  excavation  and  dam  at  the  Falls  of  Al 
were  completed  in  1885,  increasing  the  period  of  navigation  a 
months,  and  as  a  general  thing  x^ermitting  boats  to  pass  the 
year  round,  though  passage  was  somewhat  difiicult  at  extr 
stages  on  account  of  the  deflection  at  the  middle  of  the  cut.  ' 
and  training  wall  for  protecting  the  bank  at  Alexandria,  built  in : 
accomplished  the  purpose  for  which  intended,  and  it  is  plain 
banks  no  longer  cave  within  their  influence.  The  removal  o 
logs,  and  wrecks  from  the  channel  and  clearing  the  banks  for 
eral  improvement  of  the  river  were  not  begun  until  1878,  al 
appropriations  having  been  for  the  removal  of  the  raft  and 
Tones  Bayou;  but  since  1885  operations  have  consisted  chiefly 
class  of  work.  In  March,  1887,  circular  letters  were  sent  to 
interested  in  navigation  of  Red  River,  asking  information  re^ 
wrecks,  their  location,  amount  of  obstruction,  etc.  Five  lists  ^ 
ceived,  giving  names  of  boats,  partial  causes  of  loss,  and  sp< 
those  that  were  serious  obstructions.  Upon  comparison  it  wa 
that  in  fifty  years  197  steamboats  had  been  lost  in  Red  Rive 
average  of  about  4  a  year;  one  list  gave  86  snagged,  21  bur 
destroyed  during  war,  4  exploded,  and  3  destroyed  bycollisioD 
tention  is  invited  to  the  foregoing  as  evidence  of  the  fact  that  i 
tion  is  becoming  better  and  safer  every  year,  for  during  the  las 
years  steamboats  made  regular  trips  at  lower  stages  than  ever 
before,  without  detention  and  with  but  one  serious  accident.  Tl 
and  Mui'phy  outlet,  at  the  head  of  the  old  raft,  was  closed 
heavy  earthen  dam,  completed  in  November,  1891,  which  resist 
unprecedented  flood  of  May,  1892,  without  sustaining  serious  di 
and  has  caused  the  channel  of  the  river  through  the  old  raft  reg 
scour  rapidly. 

The  removal  of  snags  and  other  obstructions  should  be  contini 
many  years.    In  the  old  raft  region  above  and  below  Shreveport,  s 
logs  and  stumps  are  scouring  loose  continually,  and  are  a  constant  i 
of  danger  to  low-water  navigation.    Others,  thoroughly  water-li 
form  bars,  impassable  at  low  stages.    The  banks  of  the  upper  riv 
hundreds  of  miles,  are  covered  with  a  heavy  growth  of  titnber, 
is  caving  and  sliding  into  the  river  continually,  and  duriug  high  t 
the  amount  of  drift  is  enormous.    In  the  raft  region  above  Shrev 
jams  form  in  a  few  hours,  often  acres  in  extent,  and  require  pi 
removal  before  the  water  falls.    Caving  banks  leave  dangfirous 
snags  projecting  far  out  into  the  river,  which  should  be  cut  after 
rise  and  fall. 

As  stated  heretofore,  whatever  plan  may  be  adopted  for  the  pi 
nent  improvement  of  Red  River,  or  even  if  the  work  of  givln 
assured  reasonable  navigation  to  Shreveport  and  beyond  be  delays 
a  time,  there  are  certain  general  principles  to  be  followed,  if  on 
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save  till  that  time  comes  what  has  been  gained,  or  to  prevent  the  river 
closing.    These  principles  are  stated  in  natural  sequence,  as  follows: 

1.  The  systematic  clearing  of  the  banks  for  some  distance  back,  far 
Iwyond  the  limits  of  this  district.  It  is  cheaper  to  remove  the  source 
uf  drift  than  to  dispose  of  the  drift  itself;  and  the  benefit  to  navigation 
is  immediate. 

2.  An  efficient  snag  boat  service  for  general  work,  patrolling  the 
river,  preventing  jams,  removing  snags  and  logs  from  the  channel  and 
banks,  and  dredging  tow-heads  and  obstinate  shoals.  Here,  again,  the 
benefit  is  immediate.  A  permanent  appropriation  of  not  less  than 
125,000  a  year  is  needed  for  this  purpose. 

3.  Extending  the  scoi)e  of  the  survey  to  embrace  the  whole  valley. 
This  is  necessary  to  the  proper  study  of  this  river  and  tributaries,  and  to 
furnish  all  the  information  reqiiii^ed  to  decide  upon  a  system  of  improve- 
ment and  to  locate  its  elements. 

4.  Coiistiuction  of  a  substantial  system  of  levees  to  restrain  the 
greatei^t  floods,  either  alone  or  in  conjunction  with  the  riparian  States. 

5.  Closing  gradually  every  outlet  through  which  the  main  stream  is 
depleted  at  various  stages  above  low  water. 

6u  Fixing  caving  banks  to  confine  the  main  stream  to  the  channel  se- 
lected for  it.  Ordinarily  fixing  caving  banks  should  precede  levee 
boildiiigand  closing  outlets,  but  as  the  banks  are  reasonably  stable  for 
s  considerable  part  of  Red  River,  and  as  the  object  is  to  get  improved 
navigation  without  unnecessary  delay,  revetment  is  placed  after  them. 

7.  To  exercise  a  watchful  care  from  first  to  last  to  prevent  injury  to 
the  regimen  of  the  river  by  cut-oflfs  or  outlets,  and  to  keep  the  building 
of  bridges  within  reasonable  bounds. 

Daring  the  fiscal  year  ending  June  30, 1893,  operations  were  contin- 
oed  as  follows : 

GENEBAI.  IMPROVEMENT. 

^^WTBg  July  and  August,  1892,  preparations  were  made  at  Shreve- 
port,  La.,  for  getting  all  the  boats  ready  for  service  during  the  low- 
vtter  season,  and  the  necessary  minor  repairs  were  made  for  that  pur- 
pose. 

It  having  been  decided  that  the  extensive  repairs  of  the  iron  bottom 
of  the  United  States  snag  boat  C.  W.  Howell  could  be  deferred  until 
^r  the  season's  work,  that  vessel  was  fitted  out  first,  and  in  command 
of  M.  B.  Lydon,  master,  left  Shreveport  August  13  for  work  in  the  river 
above,  was  employed-  in  putting  the  stretch  between  Shreveport  and 
Cowhide  Bayou,  34  miles,  in  go<^  navigable  condition,  and  returned  to 
Shreveport  August  18. 

Accompanied  by  Assistant  Engineer  H.  M.  Marshall  and  Assistant 
State  Engineer  of  Louisiana  F.  M.  Kerr,  I  made  an  inspection  of  the 
river  above  Shreveport  to  the  Arkansas  line  on  theflbtreW,  August  21- 
^.  On  the  way  back  the  iron  balance  rudder  struck  a  hidden  obstruc- 
tioii  and  was  broken  off,  but  a  temporary  wooden  rudder  was  made  and 
^Upped  at  Shreveport  August  24,  and  August  25, 26  the  inspection  was 
wmtfamed  down  to  White  Hall  Landing,  M  miles  below  Shreveport,  for 
the  purpose  of  examining  the  stretch  known  as  the  Little  River  below 
Tones  Bayou. 

After  returning  to  Shreveport  August  26,  the  crew  of  the  Howell 
^8ted  in  getting  the  snag  boats  Wagner  and  BrecJc  and  the  dredge 
^^ne  Star  r^idy  for  work,  and  on  the  27th  the  hand-propelled  snag  boat 
firedfe  was  towed  to  the  cut-off  above  Shreveport.    August  27-30  the 
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dredge  was  towed  from  Slireveport  to  Le  Oompte  Bar,  about 
below,  after  which  the  Howell  continued  down  the  river  to  th 
boats  at  Barbre  Landing,  near  the  month.  September  1-8  tl 
was  employed  in  towing  the  quarter  boat  designated  for  use  < 
of  Yazoo  Eiver  to  Vicksburg  and  in  returning  to  Red  River. 
ber  9  the  remaining  quarter  boat  was  taken  in  tow  and  was 
at  Alexandria,  La.,  September  11,  for  use  on  the  work  at  that 

September  12  the  Howell  left  Alexandria  for  work  in  K< 
above,  and  the  following  day  met  the  dredge  Lone  Star  on  th 
work  at  the  Upper  Falls.  The  dredge  was  towed  to  Alexani 
tember  15,  and  the  snag  boat  remained  at  that  place  until  Sc 
20,  assisting  in  starting  the  work.  On  the  latter  date  it 
snagging  operations  in  the  river  above,  and  effective  work  t 
at  the  lowest  stages  of  water  to  Grand  Bayou,  about  50  miL 
Slireveport.  October  3  a  crack  was  observed  in  one  ot  the  boi 
the  boat  kept  at  work  under  low  pressure  until  October  9,  ^ 
hope  of  being  able  to  clear  the  low-water  channel  to  Shrevepor 
a  rise  set  in.  On  Sunday,  October  9,  an  inspection  of  the  bo 
made,  and  the  master  decided  it  would  be  unsafe  to  continue  w< 
the  boat  ran  to  Shreveport  for  repairs.  The  repairs  of  the  boj 
putting  on  a  new  iron  balance  rudder,  to  replace  the  temporary 
rudder  shipped  in  August,  were  commenced  October  10  and  coi 
October  14.  October  14-22  the  boat  was  employed  on  the  sti 
river  between  Mercer  Landing  and  Shreveport,  which  was  ba 
structed  at  low  stages.  October  24  the  agent  of  the  Eed  Riv 
at  Shreveport  reported  the  upper  river  in  bad  condition,  especia 
part  near  where  the  steamer  Friendly  sank  October  8,  The 
left  at  once  for  above,  and  was  employed  between  Shreveport  an< 
Point,  a  distance  of  ^  miles,  until  October  28.  During  this  p€ 
rise  of  the  river  prevented  much  work  for  improving  the  low 
channel  above  Shady  Grove,  12  miles  above  Shreveport,  where 
tions  consisted  of  the  removal  of  jams  and  drift.  October  29-n* 
boat  received  supplies  and  made  minor  repairs  at  Shreveport,  ai 
following  day  left  for  the  lower  river,  ran  to  Lake  Long,  about  12 
above  mouth  of  Black  River,  where  it  commenced  working  ups 
November  5,  reached  Alexandria  November  9,  where  it  was  emi 
unto  November  15  in  towing  barges,  etc. 

November  15-19  the  boat  returned  to  Shreveport,  having  be< 
tained  on  the  way  by  a  leaking  boiler.  The  division  engineei 
expected  about  that  time  to  make  an  inspection  of  the  river  c 
Howell^  but  as  he  was  delayed  by  sickness,  the  boat  was  emp 
above  Shreveport  until  November  24.  November  28-29,  Ool. 
stock,  Division  Engineer,  Assistant  Engineers  Marshall  and  Eweui 
myself  made  an  inspection  of  the  river  on  the  Howell  from  Shrev 
to  the  upper  end  of  the  Blanton  Bluff  and  Bargetown  Levee,  nea 
Arkansas  and  Louisiana  Une.  On  the  way  back  the  boat  stn 
hidden  obstruction,  which  knocked  a  hole  in  the  iron  bottom  a 
vessel.  Col.  Gomstock  left  for  Capt.  Taber's  district  the  mornii 
the  30th,  and  on  that  date  I  continued  the  inspection  down  to  Hal 
Levee,  after  which  the  Howell  returned  to  Shreveport  for  repairs, 
work  of  patching  the  hole  in  the  bottom  of  the  boat  was  finishec 
cember  6,  after  which  I  made  an  inspection  of  the  river  between  Slu 
port  and  Alexandria,  reaching  the  latter  place  December  8. 

The  Howell  commenced  working  back  December  10,  and  arrive 
Shreveport  December  17.    All  obstructions  in  sight  were  remove 
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the  way,  indiiding  2  large  drift  piles  at  Golcouda  Bend  and  wreck  of 
steamer  FalU  City.  December  17,  on  the  way  up,  the  snag  boat  Breck 
was  towed  by  the  Howell  from  Sunflower  Landing  to  Shreveport,  10 
miles.  From  December  18  to  25  the  Hoicell  remained  at  Shreveport, 
aodergoing  repairs  of  boilers  and  machinery  and  riveting  the  patch 
tipon  the  bottom,  which  had  been  bolted  temporarily.  December  26-31, 
the  boat  was  employed  in  the  upper  river,  between  Shreveport,  La., 
and  Fulton,  Ark.,  and  removed  aU  obstructions  in  sight.  The  master 
foimd  that  2  cut  offs  had  been  made  during  the  year,  at  Ferguson  and 
GroweU,  Ark.,  14f  and  63^  miles  below  Fulton,  respectively. 

After  reaching  Fulton,  the  Howell  was  transferred  temi)orarily  to 
the  work  of  improving  Eed  Kiver  above  Fulton,  Ark.,  after  suspen- 
sion of  which  it  returned  to  Shreveport,  March  14, 1893. 

March  IC,  the  Howell  left  for  Alexandria,  La.,  with  the  hand  pro- 
pelled snag  boat  Bre^^Jc  in  tow,  in  order  that  the  entire  plant  in  Eed 
Biver  should  be  consolidated  at  the  latter  place,  to  reduce  the  expense 
of  care  of  property,  and  to  have  the  BrecJc  convenient  to  the  work  below 
Alexandria  when  the  water  should  fall  sufficiently  to  resume  shore 
work.  The  boats  reached  Alexandria  March  18,  and  the  Howell  re- 
mained at  that  place  until  April  13,  when  it  left  to  work  in  the  river 
above.  On  this  trip  special  attention  was  given  to  wrack  heaps  and 
tow-heads  that  could  not  be  removed  wit^  the  snag  boat  at  low  stages, 
and  to  blasting  oft  hard  clay  points  that  caused  the  opposite  banks 
to  cave.  Work  was  carried  from  Alexandria  to  Fulton  by  May  5,  and 
aOobstructions  in  sight  and  what  could  be  reached  with  the  drag  chain 
w«re  removed.  May  6-7,  the  Howell  returned  to  Shreveport,  where 
tk«  crew  was  .dischared  with  exception  of  employes  required  to  make 
Deeded  repairs. 

Accompanied  by  Hon.  N.  C.  Blanchard,  member  of  Congress  for  the 
dirtrict  aiid  late  chairman  of  the  River  and  Harbor  Committee,  Chiet 
State  Engineer  of  Louisiana  H.  B.  Eichardson,  and  Assistant  State 
Eupneer  F.  M.  Kerr,  I  made  a  trip  of  inspection  on  the  Howell,  May 
-*7-29,  over  the  157  miles  of  river  between  the  Arkansas  State  line  and 
Knox  Pointy  Louisiana,  visiting  all  important  levee  work,  completed  or 
IB  eoiirse  of  construction,  on  the  way.  After  returning  to  Slireveport 
May  29,  the  boat  was  laid  up,  as  the  water  was  too  high  to  work  to 
advaota^^e. 

The  following  is  a  summary  of  the  work  done  during  the  year  by  the 
»aic  bcMkt  Howell  for  improving  Eed  Eiver  between  Fulton,  Ark.^  and 
the  head  of  Atchafalaya  Eiver,  Louisiana: 

^up  palled 732 

Stampt  paJIed 77 

Lop  remoYed  ft'om  channel 2,869 

Kwt  removed  from  channel  at  Shreveport  Bridge 17 

j^hore  snags  cut 104 

L<(aBuig  trees  cat 98 

Jsas  removed 6 

^<ie  jams  removed 27 

Uvd-clay  points  removed  with  explosives 5 

Wrecks  removed,  viz :  Steamboat  wheel  and  shaft  taken  ft'om  channel  between 
Hnrricane  Blnff  and  Moultrie;  wheel  and  shaft  of  steamer  Friendly ^  sunk  October  8, 
^^,  near  Donzlas  Place,  La.,  and  wreck  shifted  out  of  channel  and  to  a  position 
pmUel  with  the  carrent  to  stop  caving  banks. 

The  United  States  snag  boat  0.  O.  Wagner,  A.  P.  Boardman,  master, 
vas  fitted  out  at  Shreveport,  La.,  in  August,  ^892,  for  work  in  Ouachita 
and  Black  rivers^  left  Shreveport  August  30^  and  between  that  date 
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and  September  14  removed  the  following  obstructions  from  Red  River 
between  Shreveport  and  mouth  of  Black  River,  viz: 

Snags  pulled 69 

Stamps  puUed :..      5 

Logs  removed  from  channel 286 

Shore  snags  cut 52 

Leaning  trees  cut 13 

The  United  States  dredge  Lone  Star,  W.  G,  Phillips,  engineer,  iu 
charge,  while  in  tow  of  the  snag  boat  Howell,  en  route  to  Alexandria, 
was  dropped  at  head  of  Le  Compte  Bar,  August  30,  as  there  was  not 
sufficient  depth  of  water  for  the  dredge  to  pass  that  obstruction.  A 
brush  wing  dam  was  commenced  at  once  and  completed  September  5, 
enabling  the  dredge  to  continue  downstream.  The  dam  was  227  feet  in 
length  and  gave  immediate  benefit  to  low- water  navigation  across  the 
bar.  September  5-13  the  dredge  floated  downstream,  with  delays  on 
account  of  high  winds,  draft  of  water,  etc.,  until  the  sna^  boat  SovotU 
was  met  the  latter  date,  when  it  was  towed  to  Alexandria. 

The  hand-propelled  snag  boat  Harry  Brecle,  Robert  Elflein,  overseer, 
in  charge,  commenced  work  at  the  cut-off  near  Herndon  Landing,  l| 
miles  above  Shreveport,  August  27, 1892.  which  was  carried  upstream 
to  Gilmer,  La.,  a  distance  of  44  miles.  Operations  with  this  boat  con- 
sisted of  clearing  both  banks  and  removing  shore  snags,  stumps,  etc. 
August  27  to  September  14  the  river  was  at  a  low  stage,  and  from 
Herndon  Landing  to  Buck  Hall,  13^  miles,  efficient  work  was  done,  bat 
few  shore  snags  or  stumps  remaining  under  water.  Sept^nber  15-18 
there  was  a  temporary  rise  of  about  4  feet,  which  covered  some  of  the 
obstructions,  but  during  the  remainder  of  the  time,  until  October  21,  the 
river  was  at  a  low  stage.  On  the  latter  date  the  river  commenced  ris- 
ing, and  by  October  28  had  risen  11  feet.  Finding  that  work  could  not 
be  continued  above  Gilmer  with  advantage  the  boat  turned  back  Octo- 
ber 28  and  reached  Shreveport  the  following  day.  During  November 
the  BrecJc  was  employed  in  the  "  Little  River"  between  Scopini  Cut-oft 
and  Knox  Point,  and  report  of  the  work  done  is  given  under  that  head. 
December  1-7, 1892,  the  boat  continued  work  between  the  mouUi  of 
Bayou  La  Chute  and  Star  Point,  La.,  about  5  miles,  after  which  it  was 
laid  up  to  await  a  low  stage  of  water. 

The  following  is  a  summary  of  the  work  done  by  the  snag  boat  Breok, 
August  27-October  31  and  December  1-7, 1892: 

Shore  snags  removed 9,738 

Stnmps  removed ^ 1,177 

Side  jams  removed ^ 1 

Hard-clay  points  removed  with  explosives 1 

Leaning  trees  cut 769 

Trees  girdled 24 

Square  yards  brush  and  willows  out 8,150 

The  work  of  the  snag  boats  during  the  year  has  been  of  great  benefit 
to  navigation.  The  river  from  Fulton,  Ark.,  to  mouth  of  Black  River, 
La.,  was  worked  over  thoroughly  twice,  and  the  most  obstructed  por- 
tions were  worked  over  after  every  rise  and  fall,  reducing  the  risks  to  a 
minimum,  and  enabling  steamboats  to  make  regular  trips  without 
hindrance. 

Only  one  wreck  was  reported  during  the  year,  that  of  the  steamer 
Friendly,  a  vessel  of  66.76  tons,  120  feet  long,  26.6  feet  beam,  and  3.3 
feet  deep,  built  in  1888,  which  sank  near  Douglas  Place,  20  miles  above 
Shreveport,  La.,  October  8, 1892,  on  the  return  trip  from  Gilmer,  at  the 
lowest  stage  of  the  year  (gauge-reading  1  foot  at  Shreveport).    It  was 
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reported  that  the  boat  struck  a  sunken  log  October  7  on  the  way  up- 
streaiu,  but  pulled  over  it  with  lines,  and  on  the  return  next  day  struck 
tbe  same  obstruction,  and  in  attempting  to  drive  across  it  with  steam 
power  broke  a  hole  through  the  bottom  and  sank  immediately.  The 
boat  was  owned  in  Jefferson,  Tex.,  and  was  under  charter  to  the  Red 
River  Line.  The  wreck  caused  the  bank  to  cave,  endangering  the  new 
levee,  and  was  shifted  out  of  the  channel  and  to  a  position  parallel 
with  the  current  by  the  snag  boat  Howell^  November  23-24, 1892,  and 
wiU  be  destroyed  when  the  water  falls  to  a  low  stage. 

The  amount  of  improvement  that  has  been  accomplished  by  patient 
work  with  moderate  and  intermittent  appropriations  best  can  be 
judged  by  comparing  present  conditions  with  those  that  existed  before 
tiie  Great  Baft  was  destroyed.  An  account  of  business  and  social 
conditions  of  forty  years  ago,  lately  published  in  the  Shreveport  'Kmes, 
contained  a  statement  by  an  old  citizen  of  the  parish  that  he  crossed 
Bed  River  in  the  autumn  of  1855,  just  above  Cross  Bayou,  on  a  fence 
nil  touching  shore  and  shore.  Red  Biver  at  that  point  is  now  400  feet 
wide,  with  a  maximum  depth  of  13  feet  at  ordinary  low  water,  or  zero 
of  Shreveport  gauge.  It  should  be  mentioned  that  1855  was  a  noted 
low- water  year  for  Mississippi  Biver  and  its  tributaries,  and  that  no 
nin  fen  in  Upper  Bed  Biver  v  alley  between  May  and  Octo  oer.  Shreve- 
pwt  then  was  the  head  of  navigation  at  ordinary  stages,  the  river  be- 
ing filled  with  drift  and  growing  timber  for  more  than  50  miles  above 
Cross  Bayou,  often  above  high- water  mark.  The  river  above  the  raft 
was  reached  by  devious  routes,  through  lakes  and  overflowed  lands  on 
either  side,  and  "  canals"  dug  by  private  parties,  who  exacted  heavy 
tolh  under  State  charters.  But  even  these  "  channels  "  were  not  navi- 
gible  except  at  stages  considerably  above  low  water. 

Looking  at  photographs  of  the  raft  before  and  during  operations,  one 
would  say  that  it  had  been  easier  to  cut  through  rock  than  to  make  a 
navigable  river  through  such  a  mass  of  tangle,  that  grew  higher  and 
Ittger  with  every  flocS,  yet  to-day  there  flows  in  the  channel  marked 
<Kit  for  it  a  broad  and  deep  river,  safe  at  all  stages,  except  for  an  occa- 
Bonal  snag  that  drifts  from  above  or  a  log  that  rises  from  the  bottom 
» it  scours.  Since  the  removal  of  the  raft  intermittent  work  by  the 
xuig  boats  has  produced  better  results  by  assisting  the  river  to  do  its 
▼wk  than  perhaps  could  have  been  effected  by  continuous  application. 
^  any  rate  the  method  has  been  the  most  economical,  allowing  wider 
^ge  for  operations  and  producing  a  more  uniform  deepening  through- 
out the  whole  of  the  obstructed  river. 

1  submit  photographs  of  part  of  the  raft  in  high  water,  and  of  the 
f^&ag  boat  Aid^  taken  in  1872;  kodak  pictures  of  the  steamer  Howell; 
and  views  of  the  Sale  and  Murphy  "Canal"  or  outlet,  and  of  the  dam 
Mt  in  1891  to  close  it.  The  last  picture  was  tai^en  during  the  low- 
^ater  season,  and  gives  some  notion  of  the  fall  of  low-water  surface 
8uice  the  raft  was  removed,  for  when  the  ** canal"  was  used  the  navi- 
gable channel  was  over  the  tops  of  the  cypress  stumps  shown  in  the 
foreground.  The  main  channel  of  Bed  Biver  at  the  Dawn  Stamps, 
about  12  miles  above  Shreveport,  was  obstructed  in  the  same  way  until 
quite  recently,  the  stumps  being  cut  off  from  time  to  time  without  ap- 
parent relief  to  navigation,  until  finally  they  were  all  blown  out.  It 
wag  in  working  over  this  part  of  the  river  that  attention  first  was  called 
to  the  drop  in  the  low- water  line,  but  no  idea  could  be  had  of  the  amount, 
except  from  the  report  that  the  stumps  had  been  cut  off  several  times. 
Having  recovered  some  of  the  benches  of  Maj.  Howell's  and  Lieut. 
Woodnift's  surveys,  and  reducing  the  levels  to  the  Oairo  datum,  it  is 
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found  that  the  low- water  line  has  fallen  more  than  15  feet  at  the 
head  of  the  raft,  diminishing  to  about  3  feet  at  Shreveport,  while  a 
similar  reduction  has  been  going  on  in  the  river  below.  These  fiacts 
are  shown  on  the  hydrograph  with  the  report  on  Cypress  Bayou.  Plot- 
ting the  soundings  for  sections  and  channel  depths  to  the  same  scale  as 
those  of  the  new  survey,  we  find  a  marked  deepening  of  many  feet 
throughout  the  whole  distance. 

This  improvement  will  continue,  not  only  because  the  same  forces 
are  at  work,  but  because  by  the  cooperation  of  the  United  States  En- 
gineers, the  State  engineers  of  Louisiana,  and  the  levee  boards,  oat- 
lets  gradually  have  been  closed,  and  a  levee  system  begun  and  extended, 
so  that  eventually  the  main  river  shall  carry  its  waters  without  dis- 
persion and  without  danger  to  the  people  of  the  valley.  If  no  cutofiFs 
are  allowed,  and  if  the  banks  can  be  held  after  the  proper  sections  shall 
have  been  attained,  I  am  confident  that  the  limits  of  high  and  low 
•  water  will  be  lowered  to  such  an  extent  as  hardly  to  require  levees  for 
the  greatest  floods,  while  the  river  will  afford  open  navigation  the  year 
round  to  all  boats  that  can  enter  from  Mississippi  River.  In  my  opin- 
ion, there  is  nothing  dif&cult  in  this  improvement  save  in  finding  an 
economical  method  of  fixing  the  banks.  Building  levees,  dams,  and  tbe 
like,  or  removing  shoals  by  artificial  or  by  natural  means,,  are  easy  and 
need  little  study  except  where  and  how  much.  But  to  make  a  perma- 
nent bank  at  reasonable  cost,  with  a  low  average  percentage  for  main- 
tenance^ that  shall  resist  abrasion  of  the  river  at  all  stiiges,  and  shocks 
from  drift,  and  especially  from  boats,  for  in  streams  Uke  Eed  Biver 
wharves  are  not  to  be  thought  of,  is  the  serious  problem  to  work  out. 

Large  sums  have  been  spent  in  experiments  upon  many  of  ourrivers, 
on  some  of  which  knee  deep  navigation  is  hoped  for,  and  it  would  seem 
worth  while  to  work  in  that  direction  on  Bed  Biver,  if  only  to  learn 
what  not  to  do.  So  far  as  navigation  is  concerned^  a  large  part  of  Bed 
Biver  is  deep  enough,  and  this  can  be  maintained  if  the  regimen  is  not 
impaired.  The  levee  engineers,  who  build  only  to  protect  the  people 
from  flood,  say  "  give  us  stable  conditions  and  we  will  build  nearer  the 
bank,''  and  if  this  were  done  the  levees  would  play  their  full  part  in 
the  work  of  improving  navigation;  but  thus  far  the  various  forms  of 
bank  protection  have  had  small  measure  of  success.  It  is  suggested 
that  experiment  be  turned  rather  to  holding  the  foot  of  the  bank  than 
to  overloading  a  steep  slope  with  short-lived  mattresses  and  expensive 
stone,  and  to  see  if  the  natural  banks  will  not  stand,  as  they  do  fKfw 
where  not  under-scoured.  In  some  cases  dikes  or  spurs  might  be  needed 
to  prevent  too  near  approach  of  channel  line  or  flanking,  but  it  is 
probable  that  little  stone  would  be  needed  except  as  riprap  at  the  foot 
of  the  slope.  It  is  desired  to  experiment  with  water-tight  sheet-piling 
at  Alexandria  and  Shreveport  in  the  direction  suggested  in  the  fore- 
going remarks. 

The  plant  for  this  part  of  the  district  is  in  good  condition,  considering 
its  age,  with  the  exception  of  the  snag  boat  Howell^  which  should  have 
a  new  steel  bottom  soon.  As  such  work  will  have  to  be  done  at  St 
Louis,  Louisville,  or  New  Orleans,  it  is  probable  that  the  cost  will  not 
be  less  than  for  similar  work  on  the  Wagner  and  Meiga^  and  therefore 
the  same  amount,  $10,000,  is  estimated  for  this  purpose. 

It  is  not  desirable  to  increase  the  plant  to  such  an  extent  as  to  require 
a  large  force  to  care  for  it  when  laid  up,  but  a  few  additions  should  be 
made  for  use  on  work  that  can  not  well  be  done  by  contract,  or  that 
requires  prompt  attention.  A  large  dredge  for  filling  in  and  tor  quick 
work  on  channel  shoals  and  tow-heads  is  very  much  needed^  and  the 
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kind  that  would  be  most  effective  is  of  the  "Hercules"  pattern,  with 
traveler  or  sjiout  to  deposit  the  material  at  a  distance  of  50  feet  or  more 
from  the  cut.  A  dredge  of  this  kind  would  cost  very  nearly  $30,000, 
delivered  at  Shreveport,  as  probably  the  hull  would  have  to  be  built  on 
Ohio  River,  and  the  cost  of  towing  up  Eed  Biver  would  be  great.  A 
steam-hammer  pile-driver  is  also  required,  which  will  cost  $4,000,  and 
a  small  fast  steamboat  for  general  service,  inspection,  current  measures, 
and  towing,  for  which  $16,000  is  estimated.  A  quarter-boat  and  four 
barges  complete  the  list  of  additions,  at  a  cost  of  $10,000.  It  is  most 
convenient  to  purchase  plant  from  one  appropriation,  and  to  charge 
each  allotment  a  reasonable  amount  for  use  and  for  the  repairs  while  in 
service.  By  this  method  a  small  plant  may  be  used  advantageously 
upon  the  different  streams  as  required,  and  kept  in  good  working  order 
without  being  a  heavy  charge  upon  any  one  of  the  appropriations. 

Experience  has  proved  the  wisdom  of  allotting  a  considerable  sum  for 
tbesnag  boat  service,  to  prevent  jams,  which,  if  neglected,  in  a  short  timer 
might  become  formidable  and  endanger  both  the  river  and  the  levee 
system,  and  the  prevention  of  snags  by  removing  the  source  in  cutting 
leaning  trees  and  clearing  the  banks  as  far  upstream  as  the  funds  will 
allow,  needs  no  further  argument  in  its  favor.  The  estimates  for  serv- 
ice of  plant,  repairs,  and  care  when  laid  up,  or  when  appropriations  fail, 
are  from  necessity  for  two  years,  although  the  amounts  could  be  spent 
profitably  in  one  year  by  carrying  on  the  work  on  a  more  extensive 
scale.  The  gauge  sei'viee  should  be  extended,  and  a  small  amount 
aOotted  for  leveling  and  monuments,  in  order  to  get  fuller  information 
of  the  advance  of  the  general  improvement  and  for  reference  in  future 
work. 

LITTLE  RIVER  FROM  THE  SCOPINI  CUTOFF  TO  KNOX  POINT. 

The  approved  project  for  work  in  this  stretch  of  river,  17^  miles  long, 
given  in  my  last  annual  report  (pp.  1587,  1588,  Beport  Chief  of  En- 
gineers, 1892),  contemplated  sending  snag  boats  over  the  stretch  at 
short  intervals  during  low  water;  and  dredging  at  points  where  the 
bottom  was  of  resisting  clay,  beginning  where  the  bottom  line  showed 
highest  and  continuing  as  long  as  found  desirable. 

August  25,  26, 1892,  this  part  of  the  river  was  inspected  by  Assistant 
Engineer  Marshall  and  myself.  The  Shreveport  gauge  stood  about  1.5 
feet  above  zero,  but  the  river  from  Scopini  Cutoff  to  Knox  Point  gen- 
erally was  found  so  deep  as  to  make  it  necessary  to  use  a  lead  line  for 
sounding,  instead  of  the  usual  10-foot  pole.  There  was  no  way  of  de- 
termining where  the  "deepening''  required  by  the  act  of  1890  should  be 
made,  except  by  sending  a  boat  down  the  river,  noting  the  movement 
of  shoals  and  formation  of  new  ones,  if  any,  and  taking  a  sufficient  num- 
ber of  sections  to  cover  them.  As  to  "widening,"  the  problem  soon  will 
arise  how  to  stop  it  to  prevent  Bed  Biver  cutting  into  Bayou  Pierre. 

The  State  levees  stood  the  greatest  flood  of  record  (1892)  fairly  well, 
and  as  a  rule  yielded  only  where  the  banks  caved  under  them.  It  was 
not  considered  advisable  to  do  any  dredging  unless  hard  shoals  should 
develop;  the  only  work  needed  being  the  intermittent  dragging  of  the 
sweep  chain  by  snag  boats  in  going  up  and  down  the  river,  with  oc- 
casional help  above  and  below  the  Scopini  Cutoff  to  hasten  the  closing 
of  Old  Biver,  but  no  dams  should  be  built  across  Tones  Bayou  at  pres- 
ent. I  found  both  branches  of  the  Old  Biver  closed  by  sand  bars,  the 
upper  end  about  2  feet  and  the  lower  about  6  feet  or  more  above  the 
wato  Bar£eM^  and  it  was  believed  that  the  natural  closing  of  the  out- 
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let  will  be  safest,  unless  there  should  be  enough  money  available  to 
revet  the  banks  for  a  mile  above  and  for  several  miles  below. 

On  my  return  to  Vicksburg  I  reported  this  information  to  the  De- 
partment August  30,  with  the  recommendation  that  the  portion  of  the 
project  calling  for  dredging  be  modified  or  suspended  as  found  neces- 
sary, and  that  an  examination  of  the  stretch  be  made,  at  an  estimated 
costof  $1,000,  whichrecommendationswere  approved  September,  6, 1892. 

With  the  exception  of  the  work  of  the  snag  hosits  Howell  and  Warner 
while  passingthrough  "  Little Eiver,''  nothing  was  done  during  the  fiscal 
year  beyond  the  operations  of  the  hand-propelled  snag  boat  Harry 
Breck  in  November,  1892,  which  consisted  of  clearing  caving  banks, 
cutting  and  blasting  stumps  that  had  slid  into  the  stream,  and  remov- 
ing shore  snags.  The  caving  banks  were  cleared  for  a  distance  of  30 
feet  back  from  the  river,  and  the  trees  and  logs  cut  into  short  lengths 
to  prevent  future  obstructions  to  navigation,  the  following  being  a  sum- 
'rnary  of  the  work  done : 

Stumps  removed 396 

Shore  snags  removed 971 

Leaning  trees  cut 2, 619 

Trees  girdled 18 

Square  yards  brush  and  willows  cut 3,875 

Points  removed  with  explosives 2 

It  was  intended  to  make  the  proposed  examination  of  this  stretch  of 
river  when  the  Eed  River  survey  party  passed  down,  but  at  the  time 
the  stage  of  water  was  too  high,  and  it  has  been  deferred  until  a  more 
favorable  opportunity. 

The  earlier  surveys  about  Scopini  Out  off  and  Tones  Bayou  were  not 
connected  with  those  of  upper  Red  River  by  continuous  levels,  so  that 
comparison  with  those  of  recent  date  can  be  made  only  approximately 
from  the  height  of  the  bank  ends  of  the  old  dam  that  was  destroyed ; 
but  this  method  is  close  enough  to  show  how  great  the  general  improve- 
ment is.  Discharge  observations  taken  twenty  years  ago  gave  about 
one-quarter  to  Little  River,  the  rest  escaping  through  Tones  Bayou  or 
over  the  banks  into  Bayou  Pierre.  Now  not  less  than  two-thirds  of  the 
flood  is  carried  by  Little  River,  and  since  this  stretch  has  been  leveed 
on  both  sides  to  grade  from  2  to  3  feet  above  high  water  of  1892,  the 
greatest  flood  recorded,  I  have  no  doubt  that  Little  River  soon  will  be 
able  to  carry  the  whole.  The  discharge  measured  at  Shreveport  at  the 
top  of  the  flood  of  1892  was  6,400  cubic  meters,  say  over  220,000  cubic 
feet  per  second.  But  ^  the  Fabian  policy  has  been  found  best  as  well 
as  chejipest,  it  will  be  safer  to  delay  closing  Tones  Bayou;  or  if  any 
work  of  the  kind  should  be  found  needful,  then  to  begin  with  low  dams 
or  sills,  as  was  done  at  Atchafalaya,  gradually  raising  them  from  the 
first  height  of,  say,  6  feet  above  lowest  water  until  high  enough  to  give 
foundation  for  a  dam  to  join  and  complete  the  levees.  This  method  of 
closing  the  outlet  that  has  been  the  subject  of  so  much  acrimonious  dis- 
cussion, and  upon  which  so  much  has  been  spent  in  vain,  would  have 
the  double  advantage  that  it  should  not  cause  alarm  and  that  the  dam 
could  not  be  destroyed  except  by  the  use  of  explosives  in  considerable 
amounts,  which  would  bring  down  a  crowd  of  witnesses  upon  the  i)er- 
sons  attempting  it.  It  may  be  added,  also,  that  with  the  improvement 
of  the  river  and  the  extension  of  the  levee  system  the  sentiment  of  the 
general  public  upon  the  subject  of  outlets  has  undergone  a  healthy- 
change,  and  therefore  it  is  even  probable  that  there  would  be  no  inter- 
ference either  by  violent  or  legal  means,  although  the  engineer  in  charge 
should  build  the  dam  at  once  to  full  height.    Owing  to  the  difficulty  of 
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ddng  work  of  the  kind  by  contract,  and  to  the  lack  of  plant,  it  is  esti- 
mate that  $25,000  would  be  required  for  the  sills  and  for  revetting  each 
twnk  at  the  ends  to  prevent  flanking. 

No  separate  estimate  is  submitted  for  Little  River,  and  after  the  bal- 
ance on  hand  is  spent  any  farther  work  that  may  be  required  firom  time 
time  should  be  done  as  part  of  the  general  improvement. 

CONSTRUCTION  OF  LEVEES. 

My  report  for  the  fiscal  year  1891  contained  estimates  amounting  to 
1158,000,  for  "repairing  and  enlarging  the  State  levees  by  joining  with 
the  State  engineers  and  levee  boards,  for  the  purpose  of  confining  the 
waters  of  'Ei&i  liiver  to  the  adopted  channel,  thereby  improving  and 
giving  ease  and  safety  to  the  navigation  of  the  river."  (Report  Chief 
of  Engineers,  1891,  p.  1958.)  The  total  amount  appropriated  for  improv- 
ing Bed  River,  Louisiana  and  Arkansas,  by  act  of  July  13, 1892,  was 
|145.000,or  30^  per  cent  of  my  estimates  of  $400,000,  and  upon  this  basis 
the  Secretary  of  War  allotted  for  levee  work  the  sum  of  $57,275,  which 
was  apportioned  as  follows : 

• 

For  bailding  Richmond  Bajou  and  Pmitt  levees,  Lonisiana,  and  Blanton 
Bhiff  and  Bargetown  Levee,  Arkansas  and  Louisiana $45, 000 

For  completing  Bayoa  Pierre  and  Dixie  Levee,  Louisiana,  in  coignnotion 
viUiStat«  and  {invate  parties 4,000 

For  completing  railroad  to  Maok*s  Bayoa  Levee,  Louisiana,  in  coi^i unction 
▼ith  stato  and  Bossier  Levee  board 2,000 

For  repairing  Bargetown  Levee,  Louisiana 1,500 

For  mattreaa  and  ballast  for  strengthening  Sale  and  Murphy  dam,  Louisiana         775 

For  clearini^  right  of  way  from  S^e  and  Murphy  dam  southward  prelimi- 
niry  to  construction  of  levee  to  join  line  projected  by  State  engineers 
below 1,800 

BoMrving  for  contingencies  and  inspection 2,200 

Total  allotted  for  levee  work 57,275 

Richmond  Bayoa,  Praitt,  and  Blanton  Bluff  and  Bargetown  levees 
were  advertise  October  20.  1892,  and  the  following  proposals  were 
received  and  opened  at  the  United  States  Engineer  Office,  Vicksburg, 
Mis8.f  at  12  o'clock  noon,  November  5, 1892,  viz: 


u. 


1 

3 
3 

4 
B 
• 

7 

It 


Kftine  aod  addroH  of  bidder. 


Jm.  H.  Fallil6ive,  Shrevepori,  La 

McLAnghltn  Brothers,  Memphis,  Tenn 
•  Sl  Co.,  Memphis,  X 


Price  per  cnbic  yard. 


I 


Blanton 
Bhiff  and        .,  .„  ^.. 

Levee. 


Richmond 
Jiayoii 
Levee. 


CaiU. 


f 


J.  S.  MeTicbe  &  Uo.,  Mempbis,  xeim. 

James  K.  Ogden,  Baton  Ronge.  La . 

John  Dordjui  &  Michael  Hnnt» Missionary,  La. 

Robert  K.  Colqnitt,  Shrevvport,  La 

Thomas  J.  Martin,  Missionary,  La 

&  D.  Moody  A  Co.,  limited,  ITew  Orleans,  La. . . 

A.  P.  Martm,  Waterproof,  La 

a  F.DeGaria,  Memphis,  Tenn 


24 
23 


Ui 


16 
184 
25 
18X 


Centt. 
24| 
21 
23 


24| 


17A 
19 


Pmitt 
Levee. 


CenU. 


23 
15* 


19i 


1«A 
22* 

20 


The  lowest  bids  were  accepted,  and  contracts  requiring  that  work  be 
oommenced  December  1, 1892,  and  completed  March  1, 1893,  were  made 
M  follows: 

For  Blanton  Bluff  and  Bargetown  Levee,  John  Dordan  and  Michael 
Hunt,  contractors;  for  Bichmond  Bayou  Levee,  S.  D.  Moody  &  Co., 
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limited,  contractors;  and  for  Pruitt  Leveo,  James  N.  Ogden,  contractor. 

Richmond  Bayou  Levee,  on  left  bank  of  the  river,  extends  from  the 
State  levee  near  St.  Charles-Bayou,  about  12  miles  below  Shreveport, 
downstream  3,506  feet  to  a  junction  with  Pruitt  Levee  opposite  Lattier 
Cut-off,  and  crosses  a  branch  of  St.  Charles  Bayou  and  Bichmond  and 
Lays  Bayous.  This  levee  was  completed  February  26, 1893,  and  con- 
tained 68,561.9  cubic  yards. 

Pruitt  Levee,  a  continuation  of  Bichmond  Bayou  Levee,  extends 
fcom  a  junction  with  the  latter  downstream  6,041  feet  to  the  beginning 
of  the  new  State  levee  below.  Owing  to  unavoidable  delays  on  account 
of  sipage  wat^r,  etc.,  the  time  for  completing  this  woFk  was  extended 
from  March  1  to  April  1, 1893.  The  line  was  completed  the  latter  date, 
and  measured  91,008.69  cubic  yards. 

Blanton  Bluff  and  Bargetown  Levee,  on  right  bankof  the  river,  extends 
from  the  high  land  at  Blanton  Bluff,  Ark.,  703  miles  above  Shreveport, 
La.,  downstream  9,340  feet  to  a  junction  wim  the  Bargetown  Levee, 
built  by  the  State  of  Louisiana  in  1891,  above  and  joining  the  Sale  and 
Murphy  dam.  The  amount  of  earthwork  required  for  constructing 
this  line  is  estimated  at  about  126,000  cubic  yards.  The  contractors 
have  met  with  frequent  and  unavoidable  delays  in  its  construction  on 
account  ot  continued  high  stages  of  the  river  and  rains,  which  kept  the 
ground  wet  and  muddy  and  the  barrow  pits  filled  with  water  for  a  large 
proportion  of  the  time.  Situated  at  the  head  of  the  old  raft,  and  only 
10  miles  below  Sulphur  Eiver,  which  acts  as  a  reservoir,  the  period  oi 
high  water  along  this  stretch  is  prolonged  to  a  greater  extent  than  ob- 
served on  any  other  part  of  Bed  Eiver,  and  for  these  reasons  the  time 
lor  completing  the  levee  was  extended  to  July  31, 1893.  The  amount 
of  embankment  completed  ready  tor  sodding  and  which  had  been  ac- 
cepted to  June  30, 1893,  was  91,660  cubic  yards;  in  addition  to  which 
there  had  been  placed  at  incomplete  stations,  not  measured  for  accept- 
ance, about  7,000  cubic  yards. 

The  work  of  continuing  the  construction  of  Bayou  Pierre  and  Dixie 
Levee,  Louisiana,  by  hired  labor,  under  supervision  of  overseer  C.  J, 
Coney,  was  begun  by  the  United  States  January  21, 1893,  and  suspended 
February  28,  when  the  funds  allotted  for  the  purpose  ran  out.  This 
levee  extends  from  the  highlands  on  the  right  bank  of  the  river  neai 
Shreveport  downstream  to  the  line  of  levee  on  Dixie  plantation  a1 
Shreve  Cut-off",  6  miles  below  Shreveport,  crossing  Bayou  Pierre  and 
the  arms  of  old  Eiver  between  Hart  and  Shreve  islands  and  between 
the  latter  and  Dixie  plantation.  The  work  was  done  with  an  allotment 
of  $4,000  from  the  State  of  Louisiana,  an  allotment  of  $4,000  by  the 
United  States,  and  the  balance  by  private  subscription  from  persons 
whose  lands  will  be  benefited  and  protected  by  the  levee,  and  was  com 
pleted  early  in  April,  1893.  The  amount  of  embankment"  built  by  the 
United  States  was  25,164  cubic  yards,  costing  about  15  cents  a  cubic 
yard,  exclusive  of  superintendence. 

The  United  States,  the  State  of  Louisiana,  and  the  Bossier  levee 
board  each  made  allotments  for  the  purpose  of  extending  and  complet 
ing  the  line  on  the  left  bank  of  the  river  from  the  railrojS  embankmem 
opposite  Shreveport  down  to  and  across  Mack's  Bayou,  known  as  the 
"Eailroad  to  Mack's  Bayou  Levee,"  and  the  Chief  of  Engineers  having 
authorized  that  agreement  be  made  with  the  bidder  accepted  by  the 
State  board  of  engineers,  to  pay  him  the  amount  allotted  by  the  United 
States  when  the  work  should  be  completed  and  accepted,  the  line  wsu 
advertised  by  the  State  board  of  engineers  May  22, 1893,  and  proposals 
were  opened  at  their  oflftce  at  New  Orleans,  La.,  May  31.  Nine  bidi 
were  received,  the  lowest  being  that  of  John  T.  Martin,  of  Shreveport 
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La.,  who  agreed  to  complete  the  work  by  October  1, 1893.  This  levee 
will  require  aboat  60,000  cubic  yards  of  earthwork,  for  which  the  United 
States  will  pay  $2,000,  the  Bossier  levee  board  $2,500,  and  the  State 
of  LouisiaDa  $585;  a  total  cost  of  $5,085,  or  equivalent  to  8.475  cents  a 
cubic  yard.  Agreement  to  pay  the  part  apportioned  by  the  United 
States  on  completion  of  the  levee  was  entered  into  with  contractor 
Martin  June  15, 1893,  as  that  method  of  doing  the  work  was  most  eco- 
nomical  and  advantageous  to  the  United  States. 

The  repairs  of  the  Bargetown  Levee  and  Sale  and  Murphy  Dam,  and 
clearing  the  right  of  way  for  the  projected  levee  below  the  latter,  for 
which  $4^075  ware  apportioned,  had  not  been  commenced  at  the  close 
of  the  fiscal  year,  as  the  work  would  interfere  with  that  under  contract 
from  Blanton  Bluff  to  Bargetown,  on  account  of  the  isolated  location 
rendering  labor  scarce  and  leaving  the  contractors  dependent  on  the 
neighboring  planters  to  a  great  extent  for  the  use  of  teams.  Aa  soon 
as  the  work  under  contract  is  finished,  it  is  intended  to  commence  the 
remainder  of  the  levee  work  projected,  which  can  be  completed  rapidly 
during  dry  weather  this  summer  or  falL 

The  following  table,  compiled  from  information  famished  by  the 
board  of  State  engineers  of  Louisiana  June  21, 1893,  shows  in  a  con- 
ciiie  manner  the  large  amount  of  levee  work  undertaken  on  Eed  Eiver 
during  the  year,  nearly  all  of  which  is  finished;  and  it  will  be  observed 
that  the  quantity  done  by  the  United  States  is  only  10  per  cent  of  the 
aggregate,  and  the  cost  less  than  9  x>er  cent. 

Ukut^ied  itaiemeni  of  Uree  work  on  Red  Biver  undertaken  during  the  fiscal  year  ending 
Jwne  SO,  189S,  by  ike  United  Statee,  the  State  of  Louieiana,  and  local  levee  districts. 


Kim«  of  leree. 


In  Caddo  ParisK,  Limisiana, 

ByUnftedStotM: 
1  Blanton   Bluff  and   Barge- 

towna 

S|        Bayoa  Pierre  to  Dixie  6 


I 


,  By  State  of  LoniaiaDa: 

1  Tbonpaoo 

2  Bayou  Pierre  to  IMxie. 
1         Staien  Point 


1 
2 

I. 
41 

l> 

7 
S 


M 

U 
12 
» 

15  I 
1< 

n 


Bt  Caddo  leree  diatrloi: 

CavtU  and  Dole 

Oooahatta  and  Dooley  Bayoa 

wnd  LndiLIl!' 

Cedar  Bluff  and  Creacent. . . 
Wood  Place  and   Cowhide 

Bayoa 

Boab  Point 

Briar&eld 


XlniandHaTti 

IMzSeand  Kxtenaion 

BacleBend 

Bmp^r 

Keotooky 

Birerdaleand  Levy. 

Ferryflelde 

LonK  Point 

Brown 


Length  of  line. 


New  leree. 


Feet. 
9,340 

(*) 


0.340 
1.8  miles.] 


3.067 

11,006 

4,683 


18. 776 
3.6  miles.] 


a.  615 
7.200 

15.041 
9.600 

15,500 

8,108 
7,896 
5,525 

9.891 

6.259 
2,035 
5.918 
1,660 
0,837 


Enlarse- 
rnent. 


FesL 


4.048 
8.904 


8,042 
1.5milea.] 


16.273 


7,30J 
5,084 


1,240 
1,868 


2.200 


Cnbic 
yards. 


126.000 
25,164 


Price 
per 
cabio 
yard. 


CmU. 

Hi 
15 


Coat. 


$18,270.00 
3,774.60 


151, 164 


40,341  1 

07.452 

75,000 


212.793 


{ 


47.648 
51,831 
6:t,825 
86,851 
66,432 

51,686 
43,468 
25,974 
39,748 
13,082 
72,039 
25,814 
26,313 
16,246 
107,268 
14,000 
66,402 
51,612 


18* 


10.72 


17 
U.96 


22,044.60 


7, 463. 08 
4,000.00 
8,040.00 


10,503.08 


11,197.28 
17,965.85 
11,488.50 
6,633.18 
11.957.76 

9,045.05 
7,606.90 
4,545.45 

8,052.81 

14, 357. 37 
4.880.17 
8.394.38 
3,664.37 

22,236.65 
600.00 

U,  288. 34 
6,172.80 


Per 

cent  of 

work 

done. 


80 
100 


100 

100 

10 


100 
80 
lOU 
100 
lUO 

100 
100 
100 

100 

80 
100 

10 
100 
100 


100 
20 


•  See  State  work. 

•  Upper  end  in  KlUer  Coantv,  Ark. 

h  Buhl  by  hired  labor  in  conjunction  with  work  of  State  and  prirate  parUea. 

•  Juat  placed  under  contract. 
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Tabulated  statement  of  levee  work  on  Red  River,  etc. — Continaed. 


Ko. 


18 

19 
20 

»1 


1 

2 
8 


1 
2 
8 

4 


1 

2 

3 

4 

6 

« 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 


1 
2 


1 
2 
3 

4 
6 
6 


Name  of  levee. 


In  Caddo  Parith,  I^i.—Cont'd. 

By  Caddo  levee  district— Cont'd. 

Cash 

Pasoagonla 

Logie  Lea 

Campobello 


In  Boiiier  Parith,  La. 

By  United  States: 

Kioliraond  Bayoa 

Pmitt  Levee 

Railroad  to  Mack  Bayon  a . 


By  State  of  Lonislana : 

Clay  and  extensions 

Schenicks  and  extension  6 

Sunny  Point 

Railroad  to  Mack  Bayoa . 


By 


Bossier  levee  district: 

Willow  Chute 

Gold  Point 

Riverside 

Cashpoint 

Shady  Grove 

Vinson  Bayou 

Ri^road  to  Mack  Bayou  . 

Nicholson  Crevasae 

Curtis 

Curtis,  No.  2e 

Childers 

Scopini 

Grappes  Repair 

Clydesdale 

Dortch 

Mercer 

Navigator  Point 

Hopewell 

Elm  Grove 

White  House 

KnoxPoint 


Length  ofline. 


Xew  levee. 


Kiilarge- 
ment. 


FM. 


3,446 
8,943 
7,142 
5,550 


Feet 


551 
957 
700 


Cubic 
yards 


27,095 
61,013 
36,712 
40,274 


Prtce 

per 

cubic 

yard. 


Oentt. 

204 

18} 

16.45 

17 


144,040 


23,792 


27.3  miles.]    4.5mile8.] 


3,506 
0.041 


9,547 
1.8  miles.] 


6,  ia'> 

1,188 

2,540 

11.329 


21,242 
4.0  miles] 


12,362 
3,800 
6, 800 
3,821 
5,651 
3,4UU 

(*) 
4,318 
5,205 


6,000 
6,U80 


In  Rapidet  Pariik^  La. 

By  State  of  Louisiana: 

Hathom 

Duncan  c 


By  Red  River,  Atchafalaya  and 
Bay  on  Boeuf  levee  district: 

Bayou  Rapides 

Cummings  Point 

Connella 

Rogers 

Halhom  to  Beaver  Dam 

Bringol 


Total  work  undertaken 


1,861 
4,741 
6,274 
3, 203 
5,  too 
4, 223 
7,  75U 
10, 133 


101,248 
19.2milei4.] 


3,997 
1, 360 


5,363 
1.0  mile.] 


4,700 

7,456 

1,498 

821 


5,468 


19,943 
3.8  miles.] 


985,433 


58,551.9   17.9 
91,008.6|  15i 
23,598}       8.475 


173.159 


5,886 


800 


6,686 
1.3  miles.] 


56.814 
20,000 
36,908 
6.9021 


10 
9.95 

8.475 


3.000 


850 


4,000 


3.900 
4,260 


300 


120,625 


142,062 
59,685 
47,413 
37, 015 
53,548 
16, 216 
29,498| 
65, 95:^ 
70,635 
20,000 
111,373 
118,000 
5,000 
30,000 
54,000 
56,000 
25,000 
51,  (KM) 
35, 021 
53,529 
73,208 


22.45 

19 

15} 

14 

8.475 
21 
16| 
10 
20 
20 
12* 
13} 
19} 
19} 
14 
18 
14 
14 
17* 


16,310  11,154,757 
1  milcfl.] 


700 
4,259 


69, 176 
60,000 


4,950 
1.0  mile.] 


2,877 


8,800 
1,597 


•     7,774 
1.5  miles.] 


329,499  I  67,563 

;62.4  miles.]  12.8  mUes.] 


129, 170 


17 
12.49 


26.585 
139,818 
25.634 
12. 517 
23,168 
91,259 


318, 981 


3,246,088 


19 

174 

19.96 

194 

19.24 

22 


Cost. 


5,677.47 

11,211.13 

6,039.12 

6,846.58 


184,770.16 


10,480.79 

14, 106. 34 

2,000.00 


26. 587. 13 


5, 681. 40 

l,990.uO 

8, 598. 53 

585.  UO 


11,854.93 


31,892.92 

11,340.15 

7. 349. 01 

4, 626. 87 

8,299.94 

2, 270. 24 

2,5CO,00 

13,850.13 

11, 654. 78 

2,000.00 

22, 274. 60 

23, 600. 00 

625.00 

4,050.00 

10, 665. 00 

11,060.00 

3,500.00 

9. 180. 00 

4, 986. 94 

7,494.06 

12, 81 L  40 


206,031.04 


Per 

cent  of 

work 

(tone. 


11,759.92 
7,494.00 


19,253.92 


5, 061. 16 
24, 468. 15 
5, 113. 98 
2,440.82 
4,457.52 
20,076.96 

61,608.60 


551,653.46 


*  See  State  work. 

a  Work  commenced  under  agreement  of  June  15,  in  conjunction  with  State  and  district. 

b  Just  placed  under  contract. 


b  Just  placed  under  contract, 
e  Under  contract. 
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The  Board  of  State  Engineers  submitted  approximate  estimates 
Jane  13, 1893,  "  for  levee  work  needed  in  the  near  future,  of  prime  im- 
portance to  the  Caddo  and  Bossier  levee  districts."  The  amounts 
were  given  somewhat  in  detail,  upon  preliminary  locations  on  the  maps 
of  Bed  River  furnished  by  this  office.    The  Board  stated  that — 

Tbe  election  of  the  localities  named  is  made  with  the  object  and  view  of  improving. 
M  far  aa  possible  at  thia  time,  the  stretches  of  levee  linos  already  constructed,  and 
to  make  Uiem  continuous,  as  far  as  they  go,  from  their  upper  to  their  lower  limits, 
aad  the  yardage  involved  is,  of  course,  but  a  fraction  ot  what  would  be  required 
to  extend  the  present  lines  so  as  to  establish  a  comprehensive  levee  system  for  the 
DTotectioQ  of  the  entire  scope  of  countrv  embraced  within  the  boundaries  of  the  two 
Wee  districts  named  alone,  not  to  speak  of  the  balance  of  the  valley  of  Red  River. 

Part  of  the  system  would  extend  above  the  State  line,  for  which,  of 
coarse,  the  State  engineers  of  Louisiana  can  not  provide.  There  are 
alflo  stretches  of  river  not  yet  Included  in  any  levee  district;  and  finally 
tkere  is  the  Bed  River,  Atchafalaya,  and  Bayou  Boeuf  levee  district  in 
which  only  a  small  beginning  has  been  made.  It  will  be  seen  from  the 
statement  of  work  done  during  the  past  fiscal  year  that  only  a  small 
proportion  has  been  paid  for  by  the  State,  the  greater  part  having  been 
built  with  the  proceeds  of  levee  district  bonds.  The  State  fund  is 
small,  and  is  ut^ed  sparingly  to  eke  out  district  work,  or  for  repairs  or 
emergencies,  and  to  provide  for  engineering  contingencies,  the  State 
eoeineers  being  the  professional  advisors  to  the  several  boards.  In 
order  to  expedite  this  work  and  give  practical  benefit  to  navigation, 
while  helping  the  i>eople  who  have  assumed  such  great  burdens  of  tax- 
itioD,  I  submit  the  following  estimates,  which  can  be  expended  ecouom- 
iodly  and  profitably  during  the  next  two  years,  as  follows: 

Ciddo  diatriot  above  and  below  Shreveport,  550,000  oubio  yards,  at  20 

ento $110,000 

Bonier  district  above  and  below  Shrevepor^  500,000  cubic  yards,  at  20 

eeato 100,000 

Bid  River,  Atchafalaya  and  Bayon  Boenf  district,  700,000  cable  yards,  at 

30eents 140,000 

M  River  in  Arkansas,  and  between  districts,  500,000  cnblc  yards,  at  20 

cwts 100,000 

CkMing  outlets  and  draining  ii^onnded  water  from  Choctaw  Bayou,  200,000 

eabic  yards,  more  or  less,  at  ^  cents.: 50,000 

Total,  2,450, 000  cubic  yards 500,000 

The  general  average  price  is  assumed  at  20  cents  the  cubic  yard,  the 
i<:taal  cost  depending  upon  too  many  conditions  to  admit  of  close  es- 
timates until  the  lines  shall  have  been  staked  out,  but  it  is  believed 
tbat  this  will  leave  sufficient  margin  for  engineering,  administration, 
s&d  inspection.  The  engineer  in  charge  would  be  able  to  cooperate  to 
better  i^vantage  with  the  State  engineers  and  levee  boards  and  to  ap« 
ply  the  funds  more  economically  and  intelligently  after  consulting  with 
tbem,  if  the  appropriation  should  be  made  in  a  lump  sum  to  be  allotted 
by  the  Engineer  Department,  subject  to  the  approval  of  the  Secretary 
of  War.  This  method  was  followed  under  the  provisions  of  the  item 
for  Eed  River  in  the  last  river  and  harbor  act  and  has  worked  admir- 
ably, not  only  in  saving  the  time  that  would  have  been  required  for 
local  surveys  and  projects  for  each  line,  but  in  allowing  the  United 
States  Engineer  to  fit  in  with  and  supplement  the  State  work  to  best  ad- 
vantage. It  is  pleasant  to  mention  that  the  most  cordial  and  harmo- 
nions  relations  have  subsisted  between  the  local  engineer  and  the  State 
engliieers  and  levee  boards,  and  that  a  large  amount  of  continuous  fine 
levee  work  has  been  made  possible  through  such  cooperation. 

Bed  River  has  also  behaved  with  great  moderation  during  this  flood 
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season,  running  at  a  comfortably  bank-full  stage,  or  10  or  12  feet  below 
great  high  waters,  although  the  precipitation  in  the  valley  was  by  no 
means  small.  The  new  levees  therefore  will  have  ample  time  to  con- 
solidate and  become  completely  sodded  before  the  autumn  rains,  so 
that  there  should  be  no  fears  for  their  safety  if  called  upon  to  resist  a 
high  stage  of  river. 

The  United  States  levees  were  built  at  a  net  grade  3  feet  above  flood 
of  1892,  but  I  am  of  the  opinion  that  a  higher  grade  should  be  required, 
because  the  high- water  line  is  not  uniform  in  slope,  as  may  be  seen  by 
the  hydrograph  giving  the  flood  lines  of  1890  and  1892,  and  may  be 
raised  temporarily  above  its  apparent  limits  at  any  section  by  local  ob- 
structions, although  the  general  tendency  will  be  to  reduce  its  superior 
limits  as  the  work  of  improvement  goes  on.  I  should  urge  making  the 
net  grade  5  feet  above  highest  water  recorded  to  make  the  levee  system 
safe  and  to  allow  for  deterioration,  especially  in  levees  at  remote  sta- 
tions, thus  giving  about  36  feet  tnickness  at  the  high-water  line  for 
levees  with  the  usual  slopes  and  6-feet  crown. 

4 

ALEXANDRIA. 

The  approved  project  for  work  at  Alexandria,  given  in  my  last  annual 
report  (pp.  1584-1586,  Eeport  Chief  of  Engineers,  1892),  contemplatCMl 
improving  the  channel  at  the  Upper  Falls  by  dredging,  so  as  to  give 
greater  ease  and  safety  to  the  passage  of  boats  at  low  water,  and  using 
the  material  excavated  for  protecting  the  town  front  from  erosion  by 
the  current  of  the  river. 

I  visited  boat  builders  at  JeflTersonville,  Ind.,  and  St.  Louis,  Mo.,  the 
early  part  of  September,  1892,  for  the  purpose  of  arranging  to  obtain 
barges  required  at  this  and  other  works,  but  found  the  builders  un- 
willing to  make  any  agreement  for  furnishing  them  on  account  of  the 
provisions  of  the  eight-hour  law  of  August  1, 1892.  As  the  work  had 
to  be  done  at  low  water,  it  was  commenced  with  such  plant  as  could  be 
obtained.  Two  old  barges,  used  by  the  Union  Bridge  Company  in 
building  the  bridge  at  the  Upper  Falls  the  preceding  year,  were  pur- 
chased and  repaired  for  temporary  use  until  others  more  suitable  could 
be  had. 

The  excavation  at  the  falls  was  done  by  means  of  the  United  States 
dredge  Lone  Star,  G.  W.  Phillips,  engineer  in  charge.  The  dredge  was 
fitted  with  steel-pointed  spuds  and  a  heavy  steel  lip  on  the  dipper,  to 
which  steel  teeth  were  attached:  and  the  soft  material,  a  sUicious  marl 
rather  than  stone,  as  a  general  tning,  was  removed  without  drilling  or 
blasting,  only  a  small  quantity  of  explosives  having  been  needed  dur- 
ing the  progress  of  the  work.  The  material  was  dumped  by  the  dre<lge 
on  the  barges,  which  were  dropped  down  to  the  town  front,  about  2 
miles,  unloaded  and  cordeled  back.  The  cost  of  hiring  a  towboat  for 
this  purpose  was  found  to  be  too  great  an  expense,  the  lowest  offer  hav- 
ing been  at  the  rate  of  $75  a  day,  and  none  of  the  steamers  belonging 
to  the  district  could  be  spared  until  December  19,  when  the  snag  boat 
Wagner  arrived  at  Alexandiia  from  Ouachita  River. 

The  revetment  work  was  done  under  the  supervision  of  Overseer  O. 
J.  Coney.  Operations  commenced  September  14,  and  were  continued 
without  serious  interruption  until  December  26, 1892,  when  the  dredge 
broke  down.  As  it  was  found  that  the  repairs  needed  would  take  con- 
siderable time,  and  as  the  river  was  rising  so  that  it  soon  would  reach 
a  stage  too  high  for  further  work,  on  the  hotter  date  the  force  was  dis- 
charged and  the  plant  laid  up. 
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When  the  work  commenced  in  September  it  was  found  impracticable 
to  carry  out  the  recommendation  of  the  division  engineer  to  revet  the 
bank  between  Scott  and  Beauregard  streets  without  grading,  as  it  was 
Dearly  vertical,  and  as  the  crib  dyke  built  in  1884-'85  had  deteriorated 
very  much  the  stone  excavated  was  deposited  just  above  and  along  the 
line  of  the  dyke  until  October  12,  forming  a  protection  dam  129  feet  long, 
with  crest  about  6  feet  above  zero  of  the  gauge,  or  nearly  9  feet  above 
low  water.  At  that  time  authority  was  gi'anted  by  the  mayor  of  Alex- 
andria, and  permission  given  by  the  property  owners  to  grade  the  bank 
to  a  height  of  about  20  feet  above  zero  of  the  Alexandria  gauge, 
leaving  a  vertical  bank,  about  12  feet  in  height,  above  the  graded  por- 
tion. Grading  was  commenced  October  13,  and  the  lower  bank  below 
Scott  street  was  sloped  to  about  1  upon  4,  except  the  last  91  feet  above 
Beauregard  street,  which  was  sloped  about  1  upon  2.  The  graded  por- 
tions were  paved  with  a  layer  of  stone  to  a  depth  of  2J  feet,  but  as  it 
was  found  that  in  course  of  solidifying  the  shrinkage  amounted  to  at 
least  33^  per  cent,  the  depth  was  increased  to  3^  feet.  The  work  of 
revetting  the  bank  was  completed  December  23,  after  which  the  mate- 
rial excavated  was  used  in  commencing  a  dike  at  foot  of  Beauregard 
itreet,  on  which  work  had  to  be  stopped  when  the  dredge  became  dis- 
abled. 

The  following  is  a  summary  of  the  work  done  at  Alexandria  during 
the  year: 

Kock  excavated  firom  channel  at  Upper  FaUs  and  transported  in  barges 

to  front  of  Alexandria cubic  yards. .  10, 242 

K«ek  used    in    building   dam    for   protecting   and   strengthening  crib 

iik© cubic  yards..  2,787 

Mi  used  in  revetting  bank  and  making  fouudation  for  same do. . .  7, 181 

Keck  placed  in  dike  at  foot  of  Beauregara  street do. ..  274 

^rnof  bank  graded  to  aslope  of  about  1  upon  4 feet..  630  by  50 

^m  of  bank  Kidded  to  a  slope  of  about  1  upon  2 do. . .  91  by  50 

Kuthmored  &  grading  bank cubic  yards..  11,243 

^k  paved  witn  rock  to  an  average  depth  of  3^  feet,  and  to  a  height  of 

iboQt  20  feet  above  zero  of  gauge linear  feet..  721 

During  tbe  high- water  season  since  the  work  stopped  the  dredge 
vas  hauled  out  and  the  bottom  repaired  and  calked,  and  the  broken 
pvta  of  machinery  replaced,  and  the  boat  is  ready  to  resume  operations 
when  the  water  reaches  a  sufficiently  low  stage. 

The  project  first  submitted  contemplated  a  longitudinal  dike  about 

f  feet  above  lowest  water,  with  occasional  spurs  to  the  foot  of  the 

n|^t  bank,  to  guide  the  river  at  low  and  medium  stages,  and  to  check 

tbe  current  within  the  dike,  so  that  the  inclosed  space  should  gradually 

WL   The  revetment  under  the  amended  project  has  withstood  the  river 

i>t  the  higher  stages  as  well  as  should  have  been  expected  under  the 

conditions  imposed,  but  the  method  is  not  satisfactory  and  should  not 

^  repeated.    The  excavation  at  the  Upper  FaUs  has  improved  that 

'tifficnlt  piece  of  navigation  not  a  little,^  and  only  a  small  amount  of 

<)fedging  is  needed  to  make  it  safe.    It  is  not  believed  that  any  marked 

rwinction  of  depth  will  be  found  at  the  head  by  reason  of  the  increased 

di^harge  section,  but  if  any  shall  be  noticed  at  the  next  extreme  low 

•rtage  it  may  be  corrected  by  raising  an  old  low  dam,  date  unknown, 

extending  out  obliquely  from  the  right  bank  above  the  cut.    The  maps 

of  the  Red  River  survey  soon  will  be  finished  below  this  reach,  and, 

^th  the  information  collected  about  high  and  low  water  limits,  dis- 

^-harge,  etc.,  should  furnish  the  means  for  studying  this  problem,  which 

U  difilcnlt  enough,  if  only  because  high- water  discharge  is  not  less  than 

^y  times  that  at  low  water. 
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If  it  should  be  found  tbat  the  rock  obstructions  are  confined  to 
stretch  of  river  between  and  near  the  Upper  and  Lower  Falls,  it  is  m 
imi)robabIe  that  the  best  improvement  may  consist  in  cutting  do^ 
boldly  and  obliterating  them,  leaving  the  river  to  distribute  its  fa 
over  this  reach  in  prolonging  its  slope  in  less  degree  for  some  distam 
above  and  below  through  natural  scour.    Locks  and  dams  have 
suggested  and  estimated  upon  for  low- water  navigation  of  this 
but  on  every  ground  an  open  river  is  to  be  preferred  if  it  can  be  bj 
Aside  from  other  objections,  such  as  cost,  delays,  etc.,  the  flood  heigl 
would  be  increased  considerably  by  any  form  of  dam,  the  width 
river  being  too  small  to  give  sufficient  spill,  and  this  would  reqi 
levees  on  both  sides  of  the  river  several  feet  above  present  grade 
many  miles  upstream. 

Since  the  last  work  began  the  common  council  of  Alexandria  pass 
a  resolution  urging  the  Member  of  Congress  for  that  district  to  obi 
for  them  an  allotment  of  $50,000  for  extending  the  work  in  front  of  ai 
below  the  town.  If  the  bank  were  to  be  covered  with  mattress  woi 
and  stone  the  amount  asked  for  would  be  none  too  great,  because 
would  have  to  be  filled  out  instead  of  graded  back,  there  being  a  leve 
on  the  crest  of  the  bank  behind  which  is  the  principal  business  street 
Of  course,  if  the  object  of  the  resolution  is  to  get  a  fine  paved  levee  fo 
commercial  purposes,  the  Alexandrians  shoiSd  pay  for  it  themselv€ 
and  charge  wharfage,  as  is  done  in  other  cities.  But  unless  paved  tli 
bank  should  not  be  driven  over  even  if  the  slope  were  made  gentle  an 
covered  with  earth  or  gravel,  and  as  at  best  the  slope  in  this  case  woul 
be  steep,  if  the  work  should  be  ordered,  inclin^  piers  or  wharve 
would  be  required.  Assuming  this  work  to  be  a  necessity,  since  th 
bank  can  not  be  graded  back  for  the  levee  and  street,  the  slope  mns 
be  got  by  moving  the  foot  riverward  and  holding  it  by  a  pile  dik 
about  4  feet  above  low  water  or  about  zero  of  the  gauge,  closing  tli 
front  by  water-tight  sheet  piling  and  filling  in  the  slope  by  dredgin 
from  the  channel.  After  the  material  becomes  consolidated  it  may  I 
graded  and  sodded  like  the  present  natural  bank  and  the  levee  raise 
and  enlarged.  If  the  bank  should  slough  it  may  be  that  a  covering  < 
gravel  would  give  it  more  permanence,  and  since  it  is  desired  to  avoi 
the  use  of  expensive  stone  covering,  only  so  much  is  estimated  for  i 
may  be  needed  for  riprap  against  the  dike.  The  foregoing  indicate 
the  line  of  experiment  suggested  in  the  remarks  under  general  improv 
ment.  The  inclined  wharves  would  be  open  pile  piers,  oblique  to  tl 
bank  line,  at  which  boats  might  land  at  all  stages.  If  compensatio 
should  not  be  expected  for  the  privilege  of  being  protected,  the  est 
mate  for  this  work,  say,  2,500  linear  feet,  more  or  less,  would  be  as  fo 
lows: 

2,500  feet  pUe  dike $12, 5( 

Dredging^  fiHing,  and  grading 5, 0( 

2,500  cubic  yards  stone 7, 5< 

Incline  wharves 2, 5i 

Pro  rata  charge  for  general  plant 1, 0< 

Office  supervision;  and  contingencies 1,5< 

Total 30,a 

fleferring  again  to  the  excavation  of  the  falls,  I  think  it  would  t 
safe  to  continue  it,  giving  rather  more  jattention  to  the  Lower  FalL 
which  is  now  the  more  difficult  at  low  water  tor  upstream  boats.  Th 
first  effect  of  increasing  the  depth  at  this  point  would  be  to  shift  tli 
break  in  slope  upstream  and  reduce  the  depth  by  a  small  amount,  bi 
the  latest  map  shows  but  one  point  between  the  two  falls  which  migl 
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become  daogeronss  and  this  coold  be  reduced  in  advance  by  snrfiKce 
blasting  and  removed  by  the  dipper  dredge^  which  has  b€«n  fitted 
i{>et*ial]y  to  handle  sach  matmal.  The  spoil  may  be  pat  on  the  foot  of 
the  bank  or  in  the  dike.  Fifteen  thoasai;d  dollars  can  be  spent  to  ad- 
nutage  in  continuing  this  improvement. 

SHRSTSPOST  HARBOS. 

I 

Since  the  last  reiiort  a  resnrvey  of  this  reach  has  been  made  and 
lupped,  and  profiles  and  sections  of  all  the  sorveys  redoced  to  the 
nme  scales  and  draim  superposed  for  ccnnparison.  The  ootline  map 
herewith,  on  whidi  a  few  sections  are  given,  was  compiled  from  the 
iriginals,  and  shows  the  changes  in  bank  line  and  depth  since  ISSd.  Sec< 
kkm  10,  about  where  the  crossing  is  said  to  have  been  made  on  a  fence 
nil  in  18^,  is  now  large  oioagh  to  pomit  high-flood  discharge  at  mod- 
nto  vdocity  without  danger  of  ov^^ow;  and  its  width  may  be  in- 
~  somewhat,  probably,  withoot  material  reduction  in  the  depth, 
t  it  is  important  to  prevent  the  danger  of  further  caving  of  the  left 
to  presttire  the  harbor,  protect  the  levee  system,  and  especially 
prevent  large  escape  into  the  swamps  and  lakes  to  the  east  and  south. 
6  length  of  front  needing  protection  ia  somewhat  greater  than  re- 
'  last  year,  and  as  woric  of  the  kind  should  be  built  as  a  whole 
ertimate  should  be  increased  to  not  less  than  $50,000. 
The  chief  cost  of  revetment  work  for  places  distant  from  quarries  is 
ballast,  and  therefore  it  is  desired  to  try  holding  the  foot  of  the 
by  a  dike  closed  with  sheet  piling,  as  mentioned  under  Alexan- 
Assuming  that  a  dredge  and  pileniriver  will  be  added  to  the 
it  and  that  the  work  will  be  done  by  purchase  of  material  and  hired 
f,  it  is  estimated  that  the  dike  will  cost  $4.65  and  filling  and  grad- 
35  cents  the  linear  foot.  If  cov^ed  thickly  with  stone  about  3 
«  yards  will  be  required  per  linear  foot,  which  it  will  not  be  safe  to 
te  at  less  than  $3  the  cubic  yard.  It  is  thought  that  gravel  may 
rabstituted  with  advantage,  and  that  possibly  sodding  the  s]oi>e 
the  levees  with  Bermuda  grass  may  answer  if  the  bank  is  not  too 
h  exposed,  as  in  many  places  along  Bed  Biver  steep  banks  have 
noted  thickly  grassed  down  to  the  water's  edge  at  low  stages. 
^Tbe  experiment  would  be  more  complete  if  sev€^  kinds  of  protec- 
were  tried,  dividing  the  work  into  three  or  more  sections  for  the 
The  pile  dike  should  consist  of  piles  about  30  feet  long  driven 
to  near  zero  of  the  gauge  at  5-feet  centers,  with  stringers  front 
rear,  and  lapped  sheet  piling  of  long  2  or  3  inch  plank  driven 
ind  and  bolted  through  a  rear  wale  to  the  front  piles  and  stringers, 
is  not  thought  that  a  rear  row  of  anchor  piles  would  be  ne^ed. 
would  increase  the  cost  of  the  work  very  considerably,  and  if  the 
e  should  incline  forward  it  would  be  quite  as  efficacious  and  much 
Ifcei^er  to  strengthen  weak  places  by  driving  piles  against  the  front. 

f 

! 

RmVET  OP  BSD  STVEB  FROM  FULTON,  ABK.,  TO  ATCHAFAULTA  BIVEB. 

The  value  of  the  Bed  Biver  survey  has  been  tested  practically  during 
ihe  past  year  by  the  State  engineers  of  Louisiana  in  locating  new 
evees.  Twenty-eight  sheets  were  traced  in  outline  (scale  1 :  10000)  and 
>Iae  prints  furnished  on  which  the  preliminary  lines  were  marked,  and 
^e  Mofiles  constructed  from  the  elevations  noted  on  them  and  the  grade 
ixed  by  the  high-water  line  of  1892  fnmished  by  this  office.  The  State 
^gineers  reported  that  these  maps  were  practical  working  drawingS| 

BUG  93 ^121 
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and  that  they  found  it  hardly  necessary  to  make  any  changes  in  laying 
out  the  lines  in  the  field.  Thus  much  time  and  money  were  saved,  and 
they  were  enabled  to  advertise  and  put  so  large  an  amount  under  con- 
tract during  the  working  season. 

The  field  sheets  from  Fulton  to  Atchafalaya  were  finished  last  year 
and  the  final  sheets  are  now  in  hand,  the  principal  draftsman  being  en- 
gaged on  sheet  44  (381^88  miles),  leaving  about  16  sheets  to  be  plotted 
and  inked.  The  topographical  work  by  hand  and  by  mechanical  process 
has  reached  sheet  37  (349--354.5  miles),  and  from  the  rate  of  progress 
duri  Dg  the  past  year  it  is  hoped  that  all  will  be  finished  during  the  next 
fiscal  year,  including  the  final  lettering,  index  charts  on  small  scale, 
and  tracings  for  blue  prints  for  levee  work,  according  to  the  following 
estimate: 

Plotting  and  inking $1,800 

Topography 1, 680 

Lettering  and  finishing 600 

Tracing 360 

Draftsmen's  supplies 60 

Total 4,500 

Before  the  maps  are  completed  there  should  be  a  reconnoissance  of 
the  whole  river,  shore  lines  measured  from  the  permanent  stations  and 
put  on  together  with  the  new  levees  to  date,  and  the  maps  published  by 
photo-lithographic  process.  For  working  drawings  and  for  convenience 
in  plotting  future  changes,  it  would  be  well  to  have  a  smaU  edition  on 
the  original  scale  of  1 :  10000,  and  a  larger  edition  for  general  use  on 
1 :  20000  scale,  giving  sheets  one-fourth  the  size  of  the  original  and  con- 
forming with  the  published  maps  of  Mississippi  Eiver.  An  edition  of 
200  on  the  large  scale,  on  good  paper,  is  estimated  at  $2,500,  and  one  of 
500  on  the  small  scale  at  $5,000. 

While  it  would  add  to  the  value  of  the  maps  to  carry  secondary  tri- 
angulation  from  Atchafalaya  to  Fulton,  for  which  an  estimate  of  $60,000 
was  made,  this  work  may  be  postponed  or  omitted,  but  the  transvalley 
sections  and  borings,  and  the  determination  of  high  and  low  water 
limits  and  discharge,  should  be  prosecuted  as  far  as  possible.  For  these 
purposes  and  for  the  reconnoissances  to  note  changes  the  sum  of  $13,000 
is  estimated.  Deducting  the  amount  available  July  1, 1893,  there  will 
be  required  only  $16,000  to  be  appropriated  to  complete  the  survey  of 
over  500  miles  of  river,  which  will  not  suffer  by  comparison  in  cost, 
grade,  or  completeness  with  any  work  of  its  kind. 

During  the  progress  of  the  survey  special  efforts  were  made  to  re- 
cover points,  benches,  and  water  lines  of  former  work.    All  of  the  early 
note  books  and  maps  that  could  be  found  were  examined  and  reduced, 
to  the  same  datura  and  scale,  of  the  new  survey  with  considerable 
measure  of  success,  and  the  survival  of  a  few  benches  of  1871-'72  has 
furnished  the  means  for  comparing  discharge  at  places  above  and  belo^w 
Shreveport  at  intervals  between  1872  and  1893.    A  few  of  the  results 
are  given  in  tables  A  ^r\d  B,  computed  in  the  metric  system,  and  con- 
firm the  statement  made  in  this  and  earlier  reports  of  the  great  iu- 
crease  of  the  river's  capacity  since  the  removal  of  the  raft.    Table  A. 
shows  that  the  discharge  of  Eed  Eiver  below  Cross  Bayou  at  Shreve- 
port, measured  February  11, 1893,  exceeded  that  of  February  29, 1873, 
by  208  cubic  meters  (about  7,300  cubic  feet)  per  second,  although  taken 
at  a  stage  2.55  meters  (8.36  feet)  lower.    Table  B  shows  that  the  dis^ 
charge  measured  Febniary  15, 1893,  below  Scopini  Cut-off,  at  the  he.a4l 
of  the  portion  of  JJed  Biver  called  Little  River,  was  over  three  timea 
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greater  than  that  found  on  March  11, 1872,  while  the  proportion  eBcap- 
iug  through  Tones  Bayou  in  1893  was  only  12.G  per  cent,  as  against  60 
per  cent  in  1872.  Again  the  discharge  of  Red  River  above  the  cut-off 
was  nearly  46  per  cent  greater  on  February  15, 1893.  although  the  stage 
of  river  measured  on  the  Shreveport  gauge  was  3.o  meters  (11.8  feet) 
lower  than  on  March  11, 1872.  Comparing  the  discharge  on  March  11, 
1872,  Table  A,  with  that  of  February  28, 1891,  Table  B,  it  will  be  seen 
that  the  discharge  at  Shreveport  in  1891  was  more  than  three  times  the 
discharge  in  1872,  when  the  gauge  heights  differed  by  only  0.2  meter 
(0.6  foot).  In  other  words,  it  now  requires  more  than  three  times  the 
quantity  of  water  discharged  in  1872  to  hold  the  water  surface  up  to 
the  same  height  at  Shreveport,  or  to  a  stage  less  than  two-thirds  the 
height  between  extreme  low  and  high  water.  Two  chance  observations 
during  low  water  in  November,  189i,  at  Missionary,  69  miles  above,  and 
at  Alexandria,  209  miles  below  Shreveport,  compared  with  the  flood 
discharges  measured  in  1892,  give  a  basis  for  an  estimate  of  the  ratio 
between  high  and  low  water  discharge;  which  may  be  assumed  at  75  to 
1  for  the  average,  rising  above  100  to  1  in  the  upper  river  and  perhaps 
falling  below  40  to  1  below  Alexandria.  Both  tables  show  the  pro- 
gressive increase  in  the  capacity  of  the  improved  river,  and  the  dimin- 
ishing capacity  of  the  outlets,  and  furnish  some  notion  not  only  of  the 
improvement  to  navigation,  but  of  the  increased  protection  of  the  valley 
lands  by  the  deepening  of  the  river. 

Table  A. — Discharge  of  Bed  River ,  Shreveport,  La, 
[Cnbio  meters  per  second.] 


Date. 


Feb.  29«  1872. 
Dec.  27, 1890. 
Feb.  23, 1891. 
Feb.  28. 1891. 
Hay  31. 1892 
June  4, 1893 . 
Oct.  19, 1892 . 
Feb.  11, 1893. 


""iST 


^61.0 


286.7 

2e:.5 

1376. 0 
1209.0 


268.0 


Twelve 

Mile 
Bayou. 


1198.0 

223.0 

496.7 

448.2 

1445.0 

1370.0 

24.0 

323.0 


Cross 
Bayou. 


:313.0 


686.6 

497.6 

3245.0 

2493.0 


:ioo.o± 


Total. 


562.0 


1469.0 
1213.3 
6060.0 
5072.0 


liOwer 
Ked. 


$491.0 


1449.0 
1262.0 
6281.0 
5390.0 


699.0 


Water  sur- 
face at 

Shreveport 
gauge. 


55.00 


56.31 
55.09 
59.74 
59.25 
48.73 
52.45 


*  Water  surface,  55.7  motors  Cairo  datum, 
t  Water  surface,  55.3  meters  Cairo  datum. 
1  Wator  surface.  65  meters  Cairo  datum. 
{  Water  surface,  54.6  meters  Cairo  datum. 

Dfseharce  at  Alexandria  Kovomber  17, 1891, 119  cubic  meters. 
Water  surface  at  Alexandria  November  17,  1891,  0.52  meter  below  sero. 

Discharge  at  Louisiana  and  Arkansas  State  lino  November  21, 1891  (water  surface,  03.23),  65  cubic 
raei4*rH. 
Water  surface  at  Shreveport  November  21, 1801,  0.37  meter  below  zero. 


Table  B,-^IHseharge  of  Bed  Bivcr, 

8C0PINI  CUT  OFF. 
[Cubic  meters  per  second.] 


Date. 


Har.  11, 1872 
Feb.  16. 1887 
Feb.  21, 1887 
Feb.  24, 1887 
Mnr.  5,  1887 
Apr.  20,  1891 
Apr.  27.  1R91 
Feb.  15,  1893, 


Water 

Bed 
Kiver 
below. 

Water  snr- 

surface, 

Tones 

Total. 

Red  River 

face  at 

Tones 

Bayou. 

above. 

Shreveport 

Bayou. 

gauge. 

52.31 

166 

243 

408 

869 

65.88 

51.68 

183 

94 

277 

811 

61.89 

52.32 

828 

180 

608 

479 

62.72 

62.76 

827 

232 

659 

614 

53.23 

53.52 

331 

273 

604 

606 

54.09 

52.80 

546 

172 

718 

690 

5^.39 

53.61 

626 

235 

861 

841 

64.27 

5L53 

520 

75 

595 

Not  taken. 

52.28 
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In  measuring  discbarge  it  should  not  be  expected  to  get  identical 
results  even  under  the  same  conditions,  but  only  that  the  results  should 
be  comparable  with  one  another  and  vary  within  small  percentages. 
It  is  well  known  that  discharge  at  the  same  stage  will  be  greater  on  a 
lising  than  on  a  falling  river,  and  it  is  pretty  generally  believed  tbat 
rivers  run  in  pulsations,  so  that  different  sets  of  careful  observations 
on  the  same  day  will  not  be  in  perfect  accord.  But  while  the  subject 
should  be  treated  broadly  and  small  attention  given  to  the  decimals  in 
the  final  results,  it  is  important  that  the  sections  should  be  sounded 
often  with  great  care,  that  the  meter  be  rated  often,  and  that  as  many 
observations  as  possible  be  taken  back  and  forth  on  the  section  for  each 
set.  The  methods  with  rods  and  floats  are  neither  economical  nor 
adapted  to  streams  of  great  discharge,  and  involve  large  observation 
parties  and  tedious  delays,  and,  therefore,  the  Price  electric  meter  has 
been  used  in  all  of  the  later  work  of  the  survey.  This  is  a  well  built, 
practical  instrument,  easily  rated,  not  liable  to  injury  with  ordinary 
care,  and  so  assembled  that  a  great  number  of  observations  may  be 
taketi  at  varying  depths  in  one  position  during  a  short  interval.  By 
using  a  steel  cable  stretched  across  the  section,  when  the  width  is  not 
too  great,  the  boat  from  which  the  meter  is  operated  may  be  shifted 
back  and  forth  to  any  position  on  the  section,  thus  permitting  the  ob- 
servations to  be  increased  very  rapidly.  In  computing  the  results  the 
graphic  method  has  been  used,  not  only  as  simpler  and  cheaper,  but  as 
more  likely  to  be  correct;  and  it  was  with  these  objects  that  the  roll- 
ing planimeter  was  bought,  which  is  described  in  Assistant  Engineer 
Marshall's  report. 

It  must  be  plain  that  the  greater  the  number  of  soundings  or  velocity 
observations  the  more  nearly  will  the  plotted  line  approach  a  curve; 
and  that  if  curves  be  drawn  through  the  plotted  points  they  can  be 
traced  more  quickly  by  an  instrument  devised  for  recording  the  inclosed 
area,  than  by  measuring  and  computation,  or,  in  other  words,  by  inte- 
grating mechanically  than  by  the  multiplication  table  or  by  logarithms; 
and  if  the  precision  of  the  instrument  can  be  depended  upon  for  an 
area  error  of  even  1  per  cent,  it  seems  reasonable  to  exx>ect  a  final 
result  with  less  error  than  the  sum  of  errors  in  computing  a  number  of 
partial  ai*eas  arithmetically.    The  rolling  planimeter  may  be  used 
on  distorted  areas  as  usually  plotted  for  such  work,  by  setting  the 
vernier  to  record  the  number  of  square  millimeters  corresponding  to 
the  number  of  square  meters  of  actual  section,  which  may  be  done  aSter . 
a  few  trials  upon  a  rectangle  plotted  to  the  same  horizontal  and  yei*tical ' 
scales;  for  example,  the  horizontal  scale  maybe  1-1000  and  the  vertical 
scale  1-100,  giving  the  transformation  scale  of  10  to  1.    In  this  way  the 
discharge  by  the  third  method  is  given  by  the  difference  of  readings  in 
tracing  the  discharge  areas.    It  is  my  opinion  that  time  spent  upon 
means  of  verticals,  means  of  means,  and  the  like,  could  be  applied  to 
better  use  in  getting  more  correct  soundings  on  sections  and  increas- 
ing the  number  of  observations  and  sets  for  velocity;  especially  as  the 
soundings  can  not  be  relied  upon  within  10  per  cent  or  more  in  great 
high-water  depths.    The  mean  velocity  of  the  stream  is  of  no  specis^l 
value,  and  the  discharges  in  partial  areas  are  of  still  smaller  conae-* 
queuce,  the  curves  giving  them  well  enough ;  the  real  things  of  imports* 
ance  being  the  maximum  velocity  and  the  maximum  and  minimum  quaix- 
tity  of  water  to  be  expected  at  flood.    To  give  discharge  observations 
their  greatest  value  the  number  of  gauge  stoff  s  should  be  much  great^ 
than  commonly  thought  necessary,  and  the  locations  made  with  tbij 
object  rather  than  only  to  accommodate  river  traffic;  and  then  observ^ 
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tions  for  disciharge  shonld  be  carried  on  simultaiieoasly  at  a  great 
namber  of  critical  i)oint8  and  through  long  i)eriods  of  rising  and  fall- 
ing water.  Bat  as  it  is  not  probable  that  funds  ever  can  be  had  for 
Bach  extensive  work,  only  an  approach  can  be  made  by  interpolating  a 
few  gauges  at  the  most  important  phices  for  temporary  use,  and  mak- 
ing di8(«>harge  observations  whenever  a  party  should  be  conveniently 
near,  making  special  observations  at  extreme  stages.  In  this  way  a 
large  amount  of  information  can  be  collected  which  will  grow  in  value 
witii  time,  both  for  Red  Biver  and  its  tributaries  and  for  the  problems 
at  its  mouth. 

The  report  of  Assistant  Engineer  Marshall  is  given  herewith  for  de- 
tails: 

BSPOKT  OF  ASSISTANT  EKGnTBER  H.  M.  MARSHALL. 

United  States  Enginker  Office, 

Vickiburgf  Miss.,  June  20 f  289S, 

Captaiit:  I  have  the  honor  to  submit  the  foUowing  report  of  operations  od  Red 
River  survey  during  the  current  fiscal  year,  together  with  tabulations  of  aU  data 
BOW  on  file  in  this  office,  except  such  information  as  concerns  low  water,  which,  on 
•eeonnt  of  its  fragmentary  character,  is  reserved  for  fatui*e  additions  to  render  sig- 
nificant :  • 

Discharge  of  flood  of  1892  was  measured  at  Shreveport  and  Alexandria.  Observa- 
tions were  made  at  time  of  highest  gauge  as  well  as  just  before  and  after  at  Alexan- 
dria, bnt  the  party  reached  Shreveport  two  days  too  late  for  the  maximum  stage 
there.  During  October  and  November  a  party  went  over  the  river  from  Shreveport 
to  the  month  of  Posten  Bay  on,  taking  shore  line,  high -water  elevations  and  low- 
water  soundings.  During  January  and  February  high- water  gauges  were  set  at 
intervals  of  about  8  kilometers  iVom  Fulton,  Ark.,  to  Atchafalaya  Kiver,  and  at  the 
Hune  time  high- water  marks  of  1892  were  leveled  to.  Observers  were  engaged  to 
make  the  observations  twice  daily,  with  the  understanding  that  they  were  to  be 
paid  at  the  rate  of  $10  per  mouth  for  the  time  covered  by  the  oltservations.  Not- 
withiitanding  the  disparity  between  the  work  and  the  pay,  the  vigilance  of  observers 
has  been  highly  gratifying,  and  promises  great  success  in  determining  the  next 
high-water  slope.  The  stage  since  the  gauges  were  set  has  not  been  sufficient  to 
give  more  than  isolated  readings,  which  are  not  worth  publishing. 

Work  in  the  office  has  progressed  so  that  nearly  all  data  are  in  available  shape  for 
f«ady  refereuce.  The  profiles  of  banks,  bottom,  and  outlets  can  not  be  made  in 
advance  of  the  mapping,  but  can  progress  at  a  much  more  rapid  rate,  so  that  both 
will  be  completed  at  the  same  time.  The  notes  are  ready  for  profiling  from  Spring 
Bank  to  Conshatta,  and  profiles  have  been  made  over  a  reach  of  20  miles  adjacent 
to  Cottonwood  Bayou  and  over  that  part  of  the  river  from  Shreveport  to  Whitehall 
Landing.  Hap  sheets  to  scale  1 :  10,000  have  been  outlined  in  ink  nom  Fulton,  Ark., 
to  Boyoe,  La.,  making  44  in  number  and  leaving  about  19  yet  to  plot.  The  topo- 
rraphieal  signs  have  been  put  o]u  37  sheets;  those  above  Shreveport  were  made  by 
draftsman  F.  Y.  Parker,  by  hand,  and  those  below  by  Draftsman  O.  A.  Ijungstedt, 
by  means  of  the  printing  device  first  used  in  the  office  of  the  Mississippi  River  Com- 
mission, some,  modifications  having  been  made  in  this  office.  Tracings  and  blne- 
Srints  were  made  of  37  sheets,  and  copies  of  the  prints  were  furnished  the  Louisiana 
tato  enjjpneers'  office  for  use  in  levee  location. 

All  reliable  data  are  being  thoroughly  sifted  from  previous  surveys  to  be  incorpo- 
rated in  the  tabulations  and  profiles.  The  comparison  of  former  and  present  beds, 
water  surface,  and  discharge  can  not  fail  to  be  fruitful  of  both  knowledge  for  practi- 
eal  ^plication  and  teachings  of  the  relation  of  elements  of  a  river* s  flow.  The  bor- 
ings and  low-water  ganging  will  be  done  by  a  small  party  during  low  water  the 
coming  season.  Special  examination  will  be  made  of  the  shoal  crossings  to  discover 
their  cause  and  to  determine  the  remedy. 

From  the  head  of  Atchafalaya  River  to  Shreveport  the  survey  is  accurate,  well 
marked  by  monuments,  quite  comprehensive,  and,  except  the  hydrography,  is  thor- 
oogblj  checked.  Above  Shreveport  it  is  as  good  as  can  be  without  a  system  of  trian- 
g:aJatu>n  and  precise  levels,  the  latter  deficiency  being  in  part  atoned  for  by  accurate 
^rye  levels  carefully  checked. 

A  description  of  methods  of  survey  with  results  obtained  is  given  herewith  under 
the  heads — Base  measuring  apparatus;  triangulation;  hypsometry ;  topography,  and 
hydiograpl^. 
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BA8E-MKASURIKG  APPARATUS. 

Following  the  method  under  the  MisBissippi  River  Commission,  which  was  farther 
elaborated  under  the  Missouri  River  Commission,  of  measuring  base  lines  with  tapes, 
it  was  desirable  to  perfect  the  method  and  reduce  the  bulk  of  instruments.  Assist- 
ant Engineer  O.  B.  Wheeler's  remark,  '^  It  was  believed  that  the  main  source  of  error 
was  due  to  an  uncertain  temperature  correctiou,''  being  without  doubt  the  true  ex- 
planation of  the  difficulty  to  be  overcome,  use  was  made  of  a  brass  and  a  steel  tape, 
whose  difference  in  length,  due  to  difference  in  rate  of  expansion,  measured  the  tem- 
perature of  the  tapes  themselves ;  the  same  thing  on  a  different  plan  having  been 
heretofore  done  by  Prof.  Jaderin,  of  Stockholm. 

To  obtain  as  nearly  the  same  section  as  practicable  the  tax>e8,  which  are  abdnt  100 
meters  long,  were  rolled  under  special  order  by  J.  A.  Gowdey  &  Son,  of  Providence, 
R.  I.  Tests  made  under  direction  of  Col.  Flagler,  Ordnance  Department^  U.  S.  Army, 
at  Watertown  Arsenal^  developed  the  following  characteristics: 

Te8t8  of  hrasa  and  steel  tapee. 


Characteristics. 


Sectional  dimeii^ioiiR  (inrb) 

Sectional  urea  (sq uare  inch) 

Katio  of  elonjcation  (load,  4U  pounds) 

Katio  of  sot 

Tensile  strength  (pounds  per  square  inch) 


Brass  tape. 


0.128  by  0.0128 
0.UJ16 
0.0U08 
0.0001 
60,000 


Steel  tape. 


0. 129  by  0. 0130 

0.0U17 

0  0006 

0.  OOWl 

227,6!)0 


That  they  might  be  subject  to  the  same  tenipernture  they  were  stretched  side  by 
side  and  measurements  made  simultaneously. 

The  U.  8.  Coast  and  Geodetic  Survey  department  very  conrteonsly  gradu- 
ated the  tapes  without  charge,  displaying  great  skill  in  copperplating  the  steel  tape 
over  the  space  occupied  by  the  graduation  and  in  engraving  on  both  tapes.  The 
steel  tape  was  stalidardized  before  graduation  by  using  paper  scales  glued  to  the 
tape,  and  the  length  of  the  brass  tape  found  by  several  comparisons  at  varying  tern* 
peratures.  Graduation  extends  both  ways  from  the  standard  marks  near  the  ends 
over  a  space  of  2  decimeters  divided  to  millimeters.  The  numbers  run  both  ways 
from  the  sseros.  The  tapes  are  kept  and  transported  on  reels  about  15  inches  in  di- 
ameter, made  like  single  sheaves,  with  three-etghths-inch  opening,  turning  in  a  f^ame 
by  a  crank  and  handle.  The  instruments  for  applying  and  measuring  tension  are  an 
aidaptation  of  those  used  by  Assistant  Engineer  Wheeler  under  the  Missouri  River 
Commission.  The  method  and  means  of  marking  the  ends  of  the  tape  lengths  are 
believed  to  be  original.  In  quick  grasp  of  the  ideas  and  excellent  workmanship  in 
carrying  out  the  designs,  Messrs.  \V.  and  L.  £.  Gurley,  of  Troy,  N.  Y.,  exhibited  pre- 
eminence in  their  calling,  and  aided  in  no  small  degree  in  the  underta,^ing.  The 
apparatus  consists  of— 

1.  Four  tension  frames. 

2.  Two  balance  beams. 

Tension  frame  consiste  of  a  clamp  and  frame  of  brass  shown  in  vertical  projectioni 
side  and  end,  and  horizontal  proiection,  Plate  1.  The  clamp  has  two  arms  above  it. 
to  which  is  screwed  the  three-sided  rectangular  frame.  A  screw  working  in  oneena 
moves  the  brass  block,  which  is  guided  by  flanges  sliding  in  grooves  in  the  sides  of 
the  frame.  The  screw  is  attached  to  the  block,  as  shown  in  section  ^^,  by  a  collar, 
so  that  it  will  not  be  disengaged  by  turning.  Two  small  hooks  are  screwed  in  the 
front  of  the  block  to  attach  the  tape  chains  when  the  frame  is  used  at  rear  end  of  the 
tapes.  A  trian^ilar  space  is  out  out  of  the  block,  and  in  the  sides  adjacent  are  cot 
seats  for  the  knife  edges  r  of  the  balance  beam  to  rest  in. 

The  balance  beam,  shown  in  side  view  and  projection,  Plate  2,  is  brass,  and  has 
steel  knife  edges,  r,  on  which  it  rests,  and  knife  edges,  a,  about  which  turn  the  atir- 
rnps  of  the  steel  hook  to  which  is  attached  the  front  end  of  the  tape  chain,  (hi  top 
of  the  upper  short  arm  of  the  beam  is  a  small  level  vial  in  a  case  attached  by  ai^^net- 
ing  screws  to  the  beam.  On  the  end  of  this  short  arm  is  a  screw  on  which  works  a 
counterpoise  to  balance  the  beam  without  the  pea.  The  long  arm  of  the  beam  is  di- 
vided so  that  the  mark  5,  which  is  the  same  distance  from  the  knife  edges  r,  on  whi<fti 
the  beam  rests,  as  are  the  knife  edges,  «,  about  which  the  stirrups  turn,  shall  indi- 
cate a  tension  equal  to  the  weight  of  the  pea,  and  twice  that  distance  a  tension 
twice  the  weight  of  the  pea.  The  pea  weighs  6  pounds,  and  its  mass  is  so  distrib- 
nted  that  the  center  of  gravity  lies  in  a  veitlcal  plane  perpendionlar  to  the  face 
through  the  index  point. 

3.  Two  vemiera. 
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VemierR,  shown  iu  vertical  projection,  side  and  end  views,  also  vertical  section 
and  linrizoiital  projection  of  the  veruier  block,  Plate  8,  consist  of  a  clamp  and  ft'ame 
similar  to  the  IVoiuu  of  the  tension  balance,  with  the  addition  of  a  hollow  cast  block. 
This  block  is  attached  to  a  slow-motion  screw  for  raising  it  nnder  the  tapes  after 
they  are  stretched,  and  is  glided  by  flanges  sliding  in  grooves  in  two  vertical  arms 
fMtened  to  the  other  brass  block,  which  is  capable  of  transverse  motion .  The  hollow 
cast  block  has  on  its  npper  face  two  metal  graduated  strips  laid  flat,  with  stops  near 
the  ends  to  hold  the  tapes  close  to  the  vernier.  Verniers  are  marked  0  at  the  middle, 
and  are  set  exactly  opposite.  The  graduation  extends  9  millimeters  each  way  from 
the  seroe,  and  is  divided  into  ten  parts,  so  that  the  reading  is  to  a  tenth  of  a  milli- 
meter. In  the  grooves  of  the  vertical  arms  slips  a  flange  fastened  to  a  bar  carrying 
folding  compass  sights,  which  enables  the  vernier  "^eroe  to  be  brought  at  right  angles 
to  the  base  line.  In  the  center  of  the  head  of  vertical  slow-motion  screw  is  a  small 
hook  for  attaching  a  plumb  bob. 

4.  Tape  clamps. 

There  are  four  clamps  an  inch  long,  made  so  as  to  x>«rmit  the  tax>e  to  be  slipped  in 
on  one  side  and  held  by  a  bearing  plate  pressed  by  two  milled-head  set  screws,  giv- 
ing a  straight  pull  in  aligning,  and  having  a  swivel  hook  at  one  end. 

5.  Tape  chains. 

There  are  four  chains  about  a  meter  long,  made  of  No.  12  steel  wire  links  about 
half  an  inch  long. 

6.  Tape  supports. 

There  are  nine  suspension  supports,  made  of  No.  12  wire,  shaped  like  two  sides  of 
an  isosceles  triangle,  whose  height  is  3  and  base  2  inches,  with  a  ring  turned  at  the 
apex  and  having  an  extended  hook  with  flat  bottom  at  the  end  of  each  leg;  the  sup- 
port is  flat — that  is,  wire  is  all  in  the  same  plane. 

Dimensions  of  instruments  and  lumber  are  given  in  feet  and  parts  of  a  foot,  rather 
than  in  the  metric  system,  to  conform  to  the  customary  measure  of  makers  and  mills. 

To  measure  the  base,  the  line  is  cleared,  and  six  stakes  3  feet  lonff,  2  inches  square; 
three  pieces  ofplank,  1^  inches  thick,  2  inches  wide,  and  2  feet  long ;  nine  stakes  2  inches 
■qoare  and  of  lengths  somewhat  to  compensate  irregularities  of  the  ground  line, 
are  distributed  over  each  tape  length ;  stakes  are  all  lined  by  transit.  Beginning  at 
the  rear  end  of  the  tape,  two  stakes  are  driven  abont3feet  back  of  the  initial  point  of 
the  base.  On  top  is  nailed  a  piece  of  the  plank  which  makes  a  table  to  clamp  ten- 
sion frames  to^  one  on  each  side.  Two  stakes  are  next  driven  level  with  the  first  two 
stakes,  but  2  inches  to  the  right  of  the  line,  about  9  inches  forward  and  back  of  the 
initial  point  of  the  baae.  On  these  is  nailed  a  plank  for  clamping  vernier.  Along 
the  line,  at  intervals  of  one-tenth  the  tape  length,  stakes  are  set,  with  nails  driven 
in  the  rear  face  of  the  stake,  the  heads  being  a  little  lower  than  the  points;  the  nails 
are  kept  about  level  by  the  e^e.  At  the  front  end  of  tajie  stakes  are  set  for  tables, 
aa  at  toe  rear  end,  and  in  addition  a  table  is  set  on  line  about  3  feet  forward  of  the 
end  of  the  tape  and  2i  inches  lower  than  the  vernier  table,  for  clamping  the  tension 
frames  of  the  balance  beams.  Elevations  are  taken  on  the  vernier  and  heads  of 
nails  with  a  level.  An  observer,  a  recorder,  and  one  assistant  at  each  end  of  the 
tapes,  and  nine  men  at  intervals  of  one-tenth  the  tape  length,  place  the  tapes  one  on 
each  aide  of  the  stakes  supported  bv  the  suspension  hooks  hung  on  the  nails.  The 
aMistants  adjust  the  clamps  near  the  tape  ends  and  hook  on  we  chains,  clamp  the 
tension  frames  to  the  straining  tables,  one  on  each  side,  and  by  means  of  the  chains 
attach  the  rear  ends  of  the  tapes  to  the  frames  and  the  front  ends  to  the  hooks  on 
the  balance  beams,  rest  the  beams  on  the  knife  edges,  and  slip  the  pea  on  the  beam 
and  set  it  to  the  required  pull;  adjust  the  tension  by  the  slow-motion  screws  of  the 
frames  till  the  beam  is  balanced  and  the  level  centered.  The  observers  clamp  a 
vernier  to  the  table  at  each  end  of  the  tape.  At  the  rear  it  is  set  by  the  plumb  over 
the  initial  point,  aligning  by  the  compass  sights,  raised  under  the  tapes  by  the  ele- 
vating screws,  and  a^ui^ed  by  the  transverse  screws  till  the  tapes  lie  easily  along- 
side the  verniers.  With  pocket  rule  rear  observer  measures  height  of  vernier  above 
table.  Observer  at  front  end  cries,  **  Ready !  read  steel !"  Both  read  the  distance  in 
millimeters  on  the  tape  from  its  zero  to  vernier  zero  and  tenths  of  a  milimeter  on  ver- 
nier and  have  recorders  make  entry.  Observer  at  rear  end  replies,  **  Read ! ''  Observer 
at  front  end  cries,  **  Read  brass  V*  Both  read  as  before  and  observer  at  rear  end  replies, 
''  Read!"  Front  observer  cries,  " Shift  tapes  forward F'  and  assistants  by  means  of 
th<*  slow-motion  screws  move  the  tapes  bodily  several  centimeters  along  their  length, 
the  men  at  intermediate  stakes  being  careful  to  keep  supporting  hooks  swinging 
frte  by  tapping  them  lightly.  Front  observer  again  cries,  **  Ready  \"  and  the  pro- 
gramme is  repeated.  The  tapes  are  then  shifted  iMtck  beyond  the  initial  reading  and 
readings  taken  again. 

In  the  reduction  the  mean  of  all  the  readings  for  each  tai>e  la  taken  to  obtain  the 
distance  between  vernier  zeros. 

For  the  next  tape  length  the  front  observer  calls  oat,  *' Make  ready!''  assistant  at 
front  end  lifts  bauuice  beams  and  slips  ofif  the  peas,  both  assistants  unhook  chains 
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tm^  unclamp  tension  frames^  men  along  the  line  lift  tapes  and  suspension  hooks, 
rear  observer  nnclamps  vernier  and  sends  it  forward  by  his  recorder  to  f¥ont  recorder, 
front  observer  leave$  his  vernier  clamped  and  calls,  **  Forward,  march  V*  The  remaining 
part  of  the  base  is  measured  in  the  same  "^fty  t  except  that  after  moving  forward  the 
rear  observer  does  not  change  the  position  oi  nis  vernier,  unless  he  may  have  to  alter 
the  elevation  by  the  elevating  screw.  In  reading  and  recording /ortrard  is  counted 
from  tape  zero  in  the  direction  the  base  is  measured.  At  the  front  end  of  the  tape 
forward  readings  are  plu8  and  beujkward  readings  are  minus.  At  the  rear  end  forward 
readings  are  minus  and  backward  readings  are  plus.  The  check  on  readings  in  the 
field  is  that  the  first  reading  at  front  end  minus  second  reading  at /rout  end  must  be 
nearly  equal  (within  half  a  millimeter)  the  first  reading  at  rear  end  minus  second 
reading  at  rear  end,  and  must  be  of  opposite  sign;  in  other  words,  after  the  tapes  are 
shifted  the  shift  must  show  the  same  amount  and  of  opposite  sign  at  the  two  ends  of 
the  tape,  otherwise  the  readings  were  wrong. 

GENERAL  FORMULAS  DBVELOPKD  IN  DETKRMINING  ABSOLUTE  LENGTH  OF  STEEL  TAPE, 
BASES,  AND  TEMPERATURE  FROM  TAPES  USED  SIDE  BY  SIDE. 

Let  «i,  «4,   «n==inean  vernier  readings,  front  end,  steel  tape. 
«h>  s\  «<n=mean  vernier  readings,  rear  end,  steel  tape. 
L=length  of  tape  at  60^  F. 
e= coefficient  of  expansion  of  steel  tape. 
di,  dif  dn= absolute  distances  between  verniers. 
Ti,  Tj{,  Tn= temperature,  Fahrenheit,  at  time  of  measurement. 


Then,  L  +  «  (Ti — 60^)  L=  length  of  tape  at  time  of  measurement  and  2d=B  the 
length  of  base. 

L-he  (T,-6(P)  L  +  [(«i-f  «»i)  -fe  (T|— 60^)  («i-f«»,)]=di. 
Hence, 

L-l-6  (T,— 6(P)  L=di— [1-f  e  (T,— GO^)]  {Sx-^s\). 


Also, 


L-fc  (Ta— 60O)  L=d,— [!+«  (T,— GO^)]  («a+«»2)- 


L+e  (T„-60o)  L=<f„— [14-6  (T„-60o)]  («„-!-«'»). 

B--[l+e  (Ti~60O)](<.-Kh)-[l-K>  (T«--60Q)](^,-t-ir'9)  .  .  .  .  -[14-e  (T„--flOO)](<n-l-t'n) 
ii-fe[(T,— 6(P)+(Ta— 60°)  ....  4-(tn— 60°)] 

But  «=0.000006 iand  T — 60°  has  no  digit  higher  than  the  tens  place,  and  rjen- 
erally  only  in  the  units  place;  also  «-f-«>  has  the  first  significant  figure  in  second  or 
third  decimal  place;  hence  the  product,  e(T — 60°)  (»4-«0,  will  have  the  first  signifi- 
cant figure  not  higher  than  the  fifth  or  sixth  decimal  place  and  may  be  neglected, 
and  the  formula  becomes 

X^—B— (g|4-<h)— (ga-t-<'g)      .      .      «      .     — (gnH-*'n) 

n'^e{tx-{-ti    ....    +(„) 
where  Ti— 60o=<i,  T,— 60o=t8,  etc. 

But  correction  for  change  in  grade  c=  gj  +  g/i  nJi^st  be  added  to  the  length  of  the 

base,  where  h  is  the  difference  in  height  of  adjacent  supports  and  I  the  interval 
between  supports. 
Hence, 

2^«    2M  Ih*    ZM 

When  the  length  of  the  tape  is  known  the  length  of  the  base  is  given  by  the  fol- 
lowing  equation : 

y  As      V  Ai 

B=nL+e(<,-|-«,    ....    -ft„)L — gf  ■~8Z'»+^**"*"***^+(*«+*'*)    ....  +(»i.+«'«) 
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When  brau  and  steel  tapes  are  both  nsed,  the  lengths  being  known  at  60^  F. 
Let  &i     .    .    ,    .    6fl    •    •    •    .    6u  =  mean  vernier  readings,  front  end,  brass  tape. 
6'i   •    •    •    .    h^t  6Si  =  mean  vernier  readings,  rear  end,  brass  tape. 

Li  =  length  of  brass  tape  at  60^  F. 
€i  =  coefficient  of  expansion  of  brass  tape. 

L»  +  e.  (T,  -  6(P)  L,  +  (&i  +  &'.)  =  <«i  =  L  -f  «  (T,  —  60^)  L  4-  (»i  +  •'i) 
e»  it  L,  —  etih  =  L  —  L,  —  (ft,  +  b\)  +  (»,  -f-  »«i) 


<i  = 


L-L,  — (ft,  4-d«,)-f  («i+«'i) 


e,  L,  —  eL 


y^  -  n  (L  -  L.)  -  2  (ft  +  ft')  4-2  (IT  +  <») 

«4  L,  —  «L 


When 


L 


=  L, 


S  (/.  -h  »»)  —  2  (ft  4.  ftt) 

(ci  — -  c)  L 


To  obtain  the  tme  lengths  of  the  tapes  the  bane  of  the  United  States  Coast  and 
Geo«letio  Survey  at  Delta,  La.,  was  measured  on  three  nights.  The  descviptiou  was 
famished  this  office  in  manuscript.  This  base  was  selected  and  moanured  by  the 
ITnited  States  Coast  and  Geodetic  Survey  by  means  of  6-meter  contact  slide-rods  in 
1878.    Length  of  base  between  monuments  is  2,716.6434  meters. 

Southwest  base  is  located  in  the  southwest  part  of  Delta,  La.,  Just  across  the 
Vieksburg,  Shreveport  and  Pacific  Railway  track,  and  about  10  meters  from  tlie 
southeast  Side  of  the  parish  road.  It  is  marked  by  a  limestone  monument  4  feet 
long,  dressed  to  14  by  14  inches  at  the  top,  with  ^incb  bole,  having  leaded  into  it  a 
coppNpr  bolt  with  a  crosscut  on  it.  The  monument  was  set  in  concrete.  Elevation 
32.t37  meters  above  Cairo  datum.  There  is  no  underground  mark.  A  range  stone 
3^  feet  long,  dressed  to  6  by  6  inches  at  the  top,  with  a  ^incb  copper  bolt,  marked 
with  a  cross,  let  into  it,  stands  85.12  feet  from  southwest  base  in  prolongation  of  the 
iMMie  line. 

Northeast  base  is  located  three-fifths  of  a  mile  northeast  of  Delta,  La.,  on  a  point 
formed  by  a  bend  in  the  river,  and  is  nearly  equidistant  from  two  negro  cabins,  the 
last  on  the  point.  The  base  is  marked  in  every  respect  like  southwest  base,  with  the 
exception  that  the  range  stone  and  its  underground  mark  are  in  line  between  the  hoses 
and  54.96  feet  fkt>m  northeast  base. 

The  following  shows  the  field  record  at  front  and  rear  end  of  the  steel  tape  on 
the  night  of  April  9,  1889,  for  the  first  half  dozen  tape  lengths : 


[Aprfl  f.  1880. 


Delta  Baee, — OhetrraHone  for  standardxxing  iteel  tape, 

FRONT  END. 

T.  C.  Thomas,  obeerrer;  W.  H.  Polk,  recorder.    Tbermometer  No.  2.    At  70  metem 
from  rear  end  ia  U.  8.  Signal  Senrioe  oomi»ared  thermometer  No.  791.] 


Tape 
Ho. 


\ 


2 


Beading. 


H- Forward. 


67.1 

4.0 

11.3 

39.1 

32.0 

62.5 

2.8 

3.1 

17.1 

*'i.*6 
1.5 
43.9 
36.4 
26.  f 
49.7 
69.5 
67.2 


—Backward. 


1.3 


Ther- 
mometer 
No.  2. 

Time. 

Mean 
reading. 

0 

p.m. 

fMH. 

66.1) 

68. 0> 

8.22 

+27.7 

68.4) 

66.8, 
66.9'. 

8.40 

+41.2 

66. 5  > 

63.1) 

63. 1> 

8.67 

+7.7 

62.5S 

60.2) 

68.2  > 

0.23 

+0.6 

58.n 

60.0) 

69.6  > 

0.60 

+36.4 

69. 3  i 

67.8) 

67. 7  > 

10.04 

+68.8 

»7.7> 

Remarks. 


1 
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REAR  END. 

[T.  G.  Ronibaner,  observer;  C.  H.  Scbermerbom,  reoonler.    Tbermometer  No.  1.    At  30  luctcr^  from 
rear  end  is  U.  8.  Signal  Service  compared  tbermometer  No.  1522.] 


Tape 
No. 


3 


^ 


6< 


Readinj^. 


—  Forward. 


flMl^. 


19.3 


26.0 
20.0 
89.8 


5.3 

14.1 

14.1 

11.2 

9.3 

1.8 


14.3 
23.5 
30.7 


-{-Backward. 


tnfn. 


42.0 
85.5 


8.8 

a7 


B.7 


Tber- 

mometer 

No.l. 


68.0 

67. 

08. 

68.5 

68. 

08. 

64.3 


Jo) 
r.8> 

).8> 
^.5> 
J.8> 

isS 

64.3) 

64. 8  > 
64.9) 

J.  3) 
J.lS 
8.8) 
61.0) 

60.9  > 
60.8) 

).0^ 

J.9i 


50.0 

59. 

58. 


Time. 


p.  w. 


Mean 
reading. 


fntn. 
+19.4 

—28.6 

+  4.1 
—14.1 
—  0.8 

—22.8 


Remarks. 


Vernier  2^  incbes  above  table. 
Vernier  2^  inches  above  table. 
Vernier  2^  incbea  above  table. 
Vernier  2^  incbea  above  table. 
Vernier  2|  incbea  above  table. 
Vernier  2}  incbee  above  table. 


Table  following  jjives  the  rednction  from  complete  ticl<l  record,  of  which  preced- 
ing were  a  part.     Tlionuonieter  rea4ling8  have  been  corrected  from  error  sheet. 

Delta  Base—April  9, 1889. 


Tape 
No. 

Steel  tape. 

Tbermometer. 

T— 6O0 

Gnule  correc- 
tion. 

Mean  reading. 

f.  +  fl. 

No. 
1522. 

No. 
791. 

Mean 

* 

SA« 

iy»« 

t 

»\ 

+ 

— 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

+0.0277 
+0.0412 
+0.0077 
+0.0006 
+0.0354 
+0.-0588 
—0.0056 
—0.0155 
+0.0689 
+0.0203 
+0.0272 
+0.0222 
—0.0449 
+0.0101 
+0.0090 
-1-0. 0142 
+0.0146 
+0.0429 
+0.0475 
+0.0100 
-H).0168 
+0.0410 
+0.0261 
+0. 0518 
—0.0146 
—0.0025 
—0.0322 

+0.0194 
—0.0286 
+0.0041 
—0.  0141 
—0.0008 
—0.0228 
—0. 0022 
—0.0091 
—0.0392 
—0.0022 
—0. 0105 
+0.0228 
-f  0.0074 
+0. 0109 
-H>.0095 
+0.0207 
—0.0103 
—0.0337 
—0.0138 
—0.0355 
—0.0061 
—0.0419 
—0.0066 
—0.0187 
—0.0104 
—0.0070 
—0.0234 

0.0471 
0. 0126 
0.0118 

6.0346' 
0.0360 

'6.6297* 
0.0181 
0. 0167 
0.0450 

6.0216 
0.0185 
0.0349 
0.0043 
0.0092 
0.0387 

'6.6167 



'6.'6l35' 

'6.*<*i678 
0.0246 

'6*6375 
'6.6255 

67.6 
68.4 
64.1 
62.3 
60.5 
58.6 
60.4 
59.5 
59.7 
59.8 
60.8 
59.2 
59.1 
59.6 
59.0 
62.4 
61.7 
61.4 
60.7 
59.9 
60.1 
5a3 
59.3 
5a  5 
58.2 
61.2 
59.2 

66.8 
06.0 
62.2 
58  1 
58.9 
67.0 
60.3 
58.4 
59.3 
00.9 
59.5 
58.9 
58.0 
59.7 
60.3 
6L4 
61.8 
61.0 
59.9 
59.9 
58.5 
58.5 
59.1 
60.0 
59.1 
62.4 
60.1 

67.2 
67.2 
63.1 
60.2 
59.7 
57.8 
60.3 
58.9 
50.5 
60.8 
59.9 
59.0 
58.5 
59.6 
60.1 
61.9 
61.7 
61.2 
60.8 
59.9 
59.8 
58.4 
59.2 
59.2 
58.6 
61.8 
50.1 

+7.2 
+7.2 
+3.1 
+0.2 
—0.8 
-2.2 
+0.8 
—1.1 
-0.5 
+0.3 
—0.1 
—1.0 
—1.5 
—0.4 
+0.1 
+1.9 
+1.7 
+1.2 
+0.3 
—0.1 
-0.7 
—1.6 

0.1121 
0.2608 
0.0342 
0.2234 
0.0346 
0.4146 
L8187 
0.0058 
0.0005 
0.0049 
0.0061 
0.0341 
0.0077 
0.0104 
0.0139 
0.0099 
0.0043 
0.0102 
0.0037 
0.0265 
0.0032 
O.O^fl't 

0. 0125  * 

0.0681 

0.0011 

0.0407 

0.0012 

0.1722 

L7389 

6.6611 
0.0001 
0.0001 
0.0002 
0.0001 

6.6661 
6.6667 
6.0664 

0.0050 
0.0012 

6.1520 

0.0195 
0.0331 

'6.6256* 
0.0096 
0.0556 

—0.8  !  0.0708 
—0.8  1  0.0354 
—1.4  1  0.0038 
+1.8  {  0.0049 
—0.9     0.3911 

0.4365 
+  0. 

0.1990 
2375 

+11.0 

3.0720 

2.3066 
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Hie  foHowing  are  equations  for  length  of  tape  from  foregoing  and  from  observa- 
tienA  made  in  the  same  manner  on  the  nights  of  April  10  and  11 : 

3.0720       2.3056 
T  _2716.6434  —  0.2375 -f  20;i2;^4. 8144.56 
~  27  4-0.000006x11.9 

3.0073   2.1555 


T  _  2716.6434  —  0.1601  -f  20. 12  -f  8144.56 
""     27  +  0.000006  X  138.7 

8.0819   2.1941 
j^  _  2716.6434  — 0.0707 -h  20.12  -f  8144.56 


Whenoe, 


27  -h  0.000006  X  288.3 


L 

L 

L 

Mean  L 


100.61301  meters. 
100.61295  meters. 
100.61304  meters. 
100.61300  meters. 


The  hniu*  at  Lnm  Point,  La.,  nieasnred  twice  by  U.  S.  Coast  and  Geodetic  Sur- 
rey in  \>9^f  using  6-nieter  contact  slide-rods,  was  measured  by  means  of  Reil  River 
aorvey  base  apparatus.  A  description  of  the  base  was  fntniKhnd  this  office  in 
mantuHoript  by  the  Coast  Survey  Omce.  The  line  is  located  ut  Lnm  Point,  on  the 
opposite  side  of  the  river  from  Fort  Adams,  and  about  3  miles  below  that  base. 
Sooth  west  base  station  is  just  back  of  Lum's  house.  Both  ends  of  the  base  are  marked 
alike  by  a  stone  monument,  3  feet  6  inches  long,  dressed  to  14  inches  square  at  the 
topy  with  a  one-fourth  inch  hole,  having  leaded  into  it  a  copper  bolt  with  a  cross  out 
oo  li.  The  underground  marks  consist  of  an  8-inch  cube,  cut  from  limestone,  with  a 
bole  and  copper  bolt  in  the  top,  with  a  cross  cut  on  it  directly  under  the  triangnla- 
tioB  statioD,  4  feet  6  inches  under  the  surface  of  the  earth.  The  mark  is  set  in  con- 
crete, with  a  layer  of  earth  6  inches  thick  above  it.  The  length  of  the  base  is 
1101.823  meters  between  monuments.  The  base  being  incommensurable  with  the 
kBKth  of  the  tape,  3.750  meters  were  deducted  by  measuring  back  with  Mississippi 
Kirer  Commission  precise-level  rod  XII,  and  the  remainder  ofthe  base  was  measured 
oo  the  night  of  February  1,  1892.    Table  following  give  the  reduction  from  the  field 

Lwm  Point  Base.^Februartf  1,  189M. 
[Metric  scale.] 


Steel  Upe. 

Thennoroeter. 

T— 60O 

Grade 
correc- 
tion. 

Tape 

Mean  reading. 

».-Hf 

No. 
3236. 

No. 
1444. 

Mean 

#> 

t 

-«- 

Sfc« 

1 
2 

3 

4 
5 

e 

7 
8 
• 
10 
11 
13 
13 
14 
15 
16 
17 
18 
19 

+0.1688 
+0.1703 
+0. 1702 
•f  0.18:18 
+0. 1721 
-fO.lSM 
•f  0. 1816 
•f  0.1820 
+0.1506 
+0.1036 
+0.1480 
+0.16W 
+0.1803 
+0.1723 
-1-0.1085 
+0. 1745 
+0.1658 
+0.1656 
-HI.  1455 

H 

H 
H 
H 
H 
H 
H 
- 

H>.1605 
hO.  1716 
hO.  17a5 
hO.  1513 
hO.  1601 
-0.1714 
1-0. 1711 
hO.  1736 
h0.1723 
h0.1686 
-0.1825 
-0.1763 
-0.1773 
-0.1704 
h  0.1012 
1-0.1783 
-0.1848 
-0. 1750 
hO.1815 

0.3381 
0.3418 
0.3407 
0.3361 
0.3412 
0.3608 
0.3527 
0.3556 
0.3310 
0.3621 
0.8305 
0.8458 
0.3575 
0.3517 
0.3027 
0.3628 
0.3506 
0.3415 
0.8270 

45.8 
44.0 
43.8 
45.0 
46.0 
46.1 
46.0 
45.0 
42.8 
48.8 
41.8 
44.0 
42.8 
42.3 
42.8 
48.8 
43.0 
42.6 
42.8 

45.0 
48.2 
48.0 
44.3 
45.5 
45.6 
45.6 
44.2 
41.8 
42.8 
42.2 
42.5 
42.0 
41.0 
42.0 
41.8 
42.0 
42.0 
42.0 

45.4 
43.6 
43.4 
44.6 
45.7 
45.8 
45.7 
44.6 
42.3 
43.0 
42.0 
43.2 
42.4 
41.6 
42.4 
42.5 
42.5 
42.2 
42.4 

—14.6 
—16.4 
—16.6 
—15.4 
—14.8 
—14.1 
—14.3 
—15.4 
—17.7 
—17.0 
—18.0 
—16.8 
—17.6 
—18.4 
—17.6 
—17.6 
—17.5 
—17.8 
—17.6 

0.0031 
0.0066 
O.OU30 
0.0023 
0.0028 
0.0012 
0.0011 
0.0018 
0.0011 
0.0046 
0.0016 
0.0007 
0.0113 
0.0020 
0.0106 
0.0015 
0.0029 
0.0022 
0.0070 

6.6186 

314.7 

0.0674 

L  = 


0^0674 

1918.073  — 6. 6186 -t-    20 
19—0.000006x314.7 


L  =  100.61304  meters. 
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On  the  night  of  Febraary  2, 1892,  the  base  was  measured  in  like  manner,  3.748 
meters  being  deducted  and  100.61185  meters  obtained  as  the  length  of  the  tapo. 
This  value  is  rejected  because  it  is  so  widely  apart  from  the  three  measurements  at 
the  Delta  base  and  those  taken  at  Lum  Point  base,  that  it  is  evident  a  mistake 
was  made  though  it  can  not  be  detected  in  the  record. 

On  the  night  of  February  3,  the  base  was  extended  by  measuring  5  tape  lenp^ths, 
using  the  tape  as  short  as  possible,  i.  e,,  by  making  all  the  vernier  readings  minus; 
thereby  making  the  base  and  extension  commensurable  with  the  tape  len^h  used  as 
long  as  possible,  i.  e.,  making  all  the  vernier  readings  plus.  The  following  tables 
give  the  measurements  as  made  forward  and  back : 

Extemion,  Lum  Point  Base. — Febi'uary  S,  1899, 
FIBST  MBASURBMENT. 


Tape 
No. 

Steel  tape. 

Thermometer. 

T— 60O 

Grade  correction. 

Mean  reading. 

•  +  t« 

No. 
3236. 

No. 
1444. 

Mean. 

2*« 

ZA^ 

• 

«! 

— 

1 

2 

3 

4* 

5 

—0.1891 
—0.1753 
—0. 1935 
—0.2046 
-0.1168 

—0.1805 
—0. 1578 
—0. 1710 
—0.1941 
—0.1554 

0.8406 
0.3331 
0.3645 
0. 3987 
0.2722 

48.0 
48.0 
47.2 
47.0 
47.1 

48.5 
46.8 
47.1 
46.0 
46.1 

48.7 
47.4 
47.1 
46.5 
46.6 

—11.3 
—12.6 
-12.9 
—18.5 
—18.4 

0.0018 
0.0005 
0.0045 
0.0028 
0.0020 

Insignifi- 
cant. 

* 

1.7181 

68.7 

0.OU4 

Extension  =  5  L  —  0.000006  L  63.7  — 1.7181  —  0.00057  =  4.9090178  L  — 1.71867. 

SECOND  MEASUREMENT. 


2 
3* 

4 
5 


— 0.  lR5i 
— 0. 188H 
—0.  •_'044 
—0. 1170 
-0.1252 


—0.1929 
—0.1881 
-^.  1003 
—0.1756 
—0.1627 


0.3783 
0. 3760 
0. 8947 
0.2926 
0.2879 


1.7304 


55.9 
49.7 
51.4 
47.2 

48.7 


54.3 
49.4 
49.7 
46.4 
47.7 


55.1 
49.5 
50.5 
46.8 
48.2 


•  4.0 
-10.5 
-  9.5 
-13.2 
-11.8 


40.9 


0.0018 
0.0U«i5 
0.UO45 
0.0026 
0.0020 


0.0114 


*  Excess  over  0.200  read  on  the  vernier  between  remier  zero  and  the  backward  graduation  on  the 
tape  and  reduced  by  a  tenth  part. 

Extension  =5  L— 0.000006  L  40.0—1.7304—0.00057  =  4.0007006  L— 1.73097. 
Mean  of  two  measurements  =4.9996592  L  —  1.72482. 

By  this  extension  the  base  became  1920.09818  +  4.9996592  L  and  the  equation  for 
tape  length — 

1920.09818  —  2  («  -f.  «i)  +  ?^ 

L= — 

19.0003408  -h  0.000006* 

The  bafle  and  extension  were  measured  as  one  on  the  nights  of  the  4th  and  5th  and 
the  results  reduced  in  the  usual  manner  gave — 


and 


T  _  1920.09818  —^.3880  +  0.00337 
19.0003408  +  0.000006  X  25.1 

__  1920.09818—8.5087  +  0.00337 


L  = 


19.0003408  —  0.000006  X  127.2 


whence  L  =  100.61390  and  L  =  100.61238  which  with  the  measurement  on  the  Ist  ^ave 
for  a  mean  L  =  100.61310.  This  exceeds  the  length  as  determined  at  Delta  by  O.l 
millimeter,  or  one  millionth  part  of  the  tape  len^h.  When  the  tape  was  standard- 
ized at  Delta  paper  scales  were  glued  on  as  stati^,  the  zeros  being  marlced  by  kixife 
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eote,  and  tbeee  were  referenced  by  other  knife  marks  one  meter  distance  when  the 
tape  was  eopper  plated ;  it  is  therefore  not  to  be  wondered  at  if  the  actnal  change 
in  Imgib  oi  the  tape,  the  diflference  in  measurement  of  the  two  bases  by  the  Coast 
Sarrey,  and  the  error  in  measuring  the  two  bases  by  means  of  the  tape  sums  up  0.1 
millimeter  per  tape  length.  The  integrity  of  the  three  measurements  of  Delta  bnse 
Mid  of  three  of  the  measurements  of  Ltim  Point  base  is  above  suspicion,  and  the  only 
cloud  on  a  claim  Justified  by  the  result  is  the  one  rejected  measurement. 

For  practical  purposes  of  the  survey  the  difference  did  not  Justify  the  cost  of  re- 
measuring  the  Delta  base. 

The  following  results  were  obtained  by  comparing  brass  and  steel  tapes  stretched 
aide  by  side  under  16  pounds  tension  and  supported  as  in  measuring  a  base.  Omitted 
readings  rejected  in  tne  field,  except  Nos.  2, 7, 8, 12,  and  13,  taken  May  27, 1889,  which 
were  r^ected  in  the  office : 

CcmparUon  of  hra$8  and  tteel  tape$. 
[Metric  scale.] 


6 

Steel  tape. 

Braaatape 

• 

Thermometer. 

SiBte. 

Beading. 

t+a» 

Reading. 

6+5> 

No. 
1522. 

No. 
791. 

Mean. 

T-60O 
F. 

t 

t« 

b 

6* 

IM. 

• 

• 

Umj  8 

~0.01«7 

—a  0048 

-0.0186 

40.0063 

-0.0051 

+0.0013 

75.6 

76.1 

75.8 

+15.8 

—0.0133 

—0.0048 

-0.0180 

40.0070 

—0.0051 

+0.0019 

74.8 

75.8 

75.0 

+15.0 

-0.0133 

-0.0048 

-0.0171 

40.0084 

—0.0051 

+0.0033 

72.6 

73.1 

72.8 

+12.8 

-0.01 10 

-0.0048 

—0.0187 

40.0090 

-0.0051 

40.0089 

72.2 

72.0 

72.1 

+12.1 

-4».0104 

-0.0048 

-0. 0152 

40. 0114 

—0.0051 

40.0063 

71.4 

70.1 

70.7 

+10.7 

—0.0101 

-0.0048 

—0.0140 

+0.0130 

—0.0061 

+0.0069 

70.9 

68.1 

69.5 

+  9.5 

-0.0090 

—0.0047 

-0.0143 

+0.0125 

—0.0046 

+0.0079 

09.6 

68.9 

69.2 

+  9.2 

lUy  »' 

40.0067 

-0.0233 

-0.0178 

+0.0795 

— 0.08J2 

—0.0007 

78.5 

79.6 

79.0 

+19.0 

+0.0167 

-0.0338 

—0.0179 

+0.0879 

—0.0006 

—0.0027 

78.5 

79.2 

78.8 

+18.8 

-fO.oom 

-0.0284 

—0.0176 

+0. 0812 

-0.0825  !  —0.0013 

78.2 

79.3 

78.7 

+18.7 

-0.0017 

—0.0180 

—0.0177 

+0.0712 

-0.0747  I  —0.0035 

78.5 

79.3 

78.9 

+18.9 

-0.0140 

-0.0040 

—0.0180 

+0.0637 

—0.0070 

—0.0033 

78.3 

79.2 

78.7 

+18.7 

-0.0235 

+0.0058 

-0.0177 

+0. 0575 

-0.0005 

—0.0030 

78.3 

79.2 

78.7 

+18.7 

—0.0813 

+O.0137 

—0.0176 

+0.0523 

—0.0555 

—0.0032 

78.2 

79.1 

78.6 

+18.6 

—0.0474 

+0.0298 

—0.0178 

+0.0449 

—0.0464  1  —0.0015 

78.0 

79.1 

78.5 

+18.5 

May  r7 

2 

-0.0611 

+0.0803 

—0.0608 

—0.0071 

—0.0290 

—0.0361 

86.3 

84.1 

84.7 

424.7 

<*-■»•) 

-0.0811 

+0.0303 

-0.0508 

—0.0071 

—0.0288 

-0.0859 

87.2 

83.1 

85.1 

+25.1 

-0.0825 

+0.0303 

-0.0622 

—0.0078 

—0.0288 

—0.0866 

87.7 

81.1 

84.4 

+24.4 

-0.0828 

+0.0308 

-0. 0523 

—0.0083 

-0.0288 

—0.0371 

89.6 

80.3 

84.9 

+24.9 

—0.0827 

+0.090S 

-0.0624 

-0.0083 

-0.0288 

-0.0871 

90.7 

81.1 

85.9 

+25.9 

—0.0831 

+0.0308 

—0.0528 

— o.otoo 

—0.0288 

—0.0378 

89.0 

81.9 

85.4 

+25.4 

-0.0821 

+0.0305 

—0.051(5 

—0.0091 

-0.0287 

-0.0378 

88.0 

83.0 

85.5 

+25.5 

-0.0832 

•fO.0303 

—0.0529 

—0.0000 

—0.0288 

—0.0378 

87.8 

83.3 

85.5 

+25.5 

-a  0835 

+0.0904 

-0.0631 

—0.0090 

—0.0288 

—0.0384 

90.4 

84.3 

87.3 

+27.8 

1 1 

—0.0830 

+0.0004 

—0.05.15 

—0.0099 

—0.0288 

-a0387 

91.5 

85.4 

88.4 

+28.4 

May  27* 

—0.0829 

+0.0804 

-0.0525 

-0.0009 

—0.0288 

-0.0887 

88.3 

85.3 

86.7 

+26.7 

<p.«.) 

—0.0715 

+0.0175 

-0.0540 

-0.0045 

-0.0307 

—0.0412 

88.5 

85.1 

80. 8 

+26.8 

-0.0801 

+0.0080 

-0.0544 

+0.0031 

—0.0446 

—0.0415 

88.5 

86.3 

87.8 

+27.3 

-0.0880 

40.0141 

—0.0539 

-0.0060 

-0.0332 

—0.0392 

80.0 

87.1 

88.0 

+28.0 

—0.0781 

+0.0318 

—0.0543 

-0.0181 

—0.0215 

-0.0396 

91.5 

85.1 

88.8 

+  28.3 

—0.0825 

+0.0283 

—0.0542 

-0.0421 

+0.0004 

-0.0417 

89.7 

86.0 

87.8 

+27.8 

10 

-0.0880 

+0.0337 

— 0.0M3 

—0.0452 

+0.0045 

-0.0407 

89.2 

85.1 

87.1 

+27.1 

u 

-0.0885 

+0.0887 

—0.0648 

—0.0609 

+0.0094 

—0.0415 

87.5 

84.8 

85.9 

+35.9 

1898. 

No. 
8286 

No. 
1444 

Fefau    1 

40.1849 

—0.0070 

+0.1779 

+0.0632 

+0.1508 

+0.2140 

41.8 

40.5 

41.1 

—18.9 

+0. 1870 

—0.0090 

+0. 1780 

40.0649 

+0.1487 

+0.2186 

41.8 

41.0 

41.4 

-18.6 

+0.1922 

-0.0145 

+0.1777 

4  0.0702 

+0.1484 

+0.2136 

41.8 

41.0 

41.4 

-18.6 

+0.196i 

—0.0174 

+0. 1779 

40.0731 

+0.1406 

+0.2137 

41.8 

41.0 

41.4 

—18.6 

+0.1920 

—0.0184 

+0.1788 

40.0708 

+0.1445 

+0. 2148 

40.8 

41.0 

40.9 

-19.1 

+0.1842 

-0.0U54 

+0. 1788 

40.0831 

+0. 1526 

+0.2156 

41.3 

40.5 

40.9 

—19.1 

+ai789 

+0.0001 

+0.1790 

40.0576 

+0. 1578 

+0.2154 

41.3 

40.0 

40.6 

-19.4 

-f  0.1721 

+0.0064 

40.1775 

40.0526 

+0.1632 

+0.2157 

40.8 

40.0 

40.4 

-19.6 

+0.1541 

+a0214 

40.1756 

40.0370 

+0.1792 

+0.2162 

40.8 

40.5 

40.6 

—19.4 

10 

+0.1425 

+0.0882 

40.1757 

40.0256 

+0.1906 

40.2163 

41.3 

40.5 

40.9 

—19.1 

T^b.    3 

+0.1183 

+0.0084 

40.1227 

40.0538 

+0. 1017 

40.1656 

44.8 

44.5 

44.6 

—15.4 

40.1085 

+0.0188 

40.1228 

40.0469 

+0.1088 

+0.1555 

44.8 

44.5 

44.6 

-15.4 

+0.0990 

441.0287 

40.1227 

40.0398 

+0. 1160 

+0.1568 

44.8 

44.5 

44.6 

—15.4 

+0.0091 

40.0297 

40.1230 

40.0340 

-H).1222 

40.1562 

44.8 

44.5 

44.6 

—15.4 

+0.0886 

+a0B42 

40.1227 

40.0294 

+0.1266 

40.1560 

44.8 

44.5 

44.6 

-15.4 

+4).  0648 

+0.0884 

40.1280 

40.0256 

+0.1308 

+0.1563 

44.8 

44.5 

44.6 

—15.4 

+0.0802 

+0.0821 

40.1228 

40.0296 

+0.1246 

+0. 1541 

44.8 

44.5 

44.6 

—15.4 

+0.0M3 

+8.0280 

40.1222 

+0.0335 

+0.1203 

+0.1538 

44.8 

44.0 

44.4 

—15.6 

*  Tapea  thifted  forward  and  back  in  thia  aet. 
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The  result  of  each  observation  bein|i;  written  in  the  general  form 

0|1j1 — cJL 


x=i 


a=L|0i — lie 


C=Lr— lii 


putting     y=(s-\-8')—(h+b') 

the  eqnation  becomes  ax=c-fy* 
When  a^and  y  are  taken  as  the  mean  of  all  the  observations, 

•  c=axt—yo 

nnd  taking  the  diiTerence  between  the  moan  and  each  observation, 

a  (X— Xb)— (y— 3fo)=^. 

By  multiplying;  through  by  (x—Xo),  that  is,  giving  each  observation  weight  accord- 
ing to  its  range  in  temperature, 

a  (x— acb)*— (Of— av»)  (y— yo)=0. 

Summing  the  results  of  all  observations, 

aS  (x— av>)«— :S  (x— xo)  (y— yo)=sO 
S  (X— xb)  (.y— yo) 

2  (X— Xo)« 

In  the  fifty-one  observations,  y(f= — 0.02275,  XiF=+'7.8,  from  the  reduction  shown 
in  the  following  table, 

9.29219 


a:= 


=  +0.0004922 


ii^77.16 

the  change  in  relative  lengths  of  tapes  for  each  degree  alteration  of  temperatore. 
Hence 

«i-H>=0.000004892  0=7.8+0.00049224.0.02275=0.026609. 
At  (P  P.  L=Li +0.056141;  at  60^  P.  L=L, +0.026609;  at  114'^  P.  L=Li 

Computation:  ComparUon  of  brass  and  steel  tapes, 

[Metric  scales.] 


Tape 
No. 


(,_|^i)_(ft4-6i) 


5 

6 

7 

8 

0 

10 

12 

8 

9 

10 

11 

12 

13 

U 

16 

2 

3 

4 

6 

« 

7 

8 

0 

10 

11 

1 

8 

4 

5 

6 

9 

10 


—0.0197 
—0.0199 
—0.0204 
—0.0206 
—0.0215 
—0.0218 
—0.0222 
—0. 0169 
—0.0162 
—0.0163 
—0.0142 
—0. 0147 
—0.0147 
—0.0143 
—0.0163 
—0. 0147 
—0.0149 
—0.0156 
—0. 0152 
—0.0153 
-0.0150 
—0.0138 
—0.0151 
—0. 0147 
—0.0148 
—0, 0138 
—0.0128 
—0.0129 
—0. 0147 
—0. 0147 
—0.0125 
—0.0136 


y—y* 


+0.00305 
-0.00285 
- -0. 00236 
-0.00215 
-0.00125 
--U.  00095 
-0.00055 
-0.00586 
-0.00756 
- -0.00645 
.-0.00855 
.-0.00805 
-.0.00805 
40.0C846 
- -0.00645 
- -0.00806 
.  -0. 00786 
- -0.00715 
.-0.00756 

-  -0. 00746 

-  -0. 00775 
-0.00806 
- -0. 00766 
- -0.00805 
•f  0. 00795 
■ -0.00896 
-0.00996 
+0.0U985 
--0.008U5 
--0. 00805 
- -0.01025 
- -0.00915 


«— «o 


(S— «o)' 


8.0 

7.2 

5.0 

4.3 

2.9 

1.7 

1.4 

11.2 

11.0 

10.9 

10.1 

10.9 

10.9 

10.8 

10.7 

16.9 

17.3 

16.6 

17.1 

18.1 

17.6 

■17.7 

17.7 

19.6 

20.6 

1H.9 

19.0 

19.5 

20.2 

20.5 

20.0 

■19.3 


64.00 
61.84 
25.00 
18.49 
8.41 
2.89 
1.96 
125.44 
121.00 
118. 81 
102.01 
118.81 
118. 81 
116.64 
114.49 
285.61 
299.20 
275.56 
202.41 
827.61 
309.76 
313.29 
31.3.29 
380.26 
424.36 
357.21 
361.00 
380.25 
408.04 
420.25 
400.  (H) 
372.49 


(»—«.)  (y— y«) 


+ 


0.U24400 
0.020520 
0.011750 
0.009246 
0.003626 
0.001615 
0.000770 
0.065520 
0.083050 
0.070306 
0.086.356 
0.087746 
0.067746 
0.091260 
0.009016 
0.130046 
0.186806 
0.118090 
0. 129105 
0.184846 
0.136400 
0.168416 
0.136406 
0. 160975 
0.163770 
0. 160156 
0.189050 
0.192076 
0. 162610 
0.165026 
0.205000 
0. 170595 
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Cawiputatiom:  Comparison  of  brass  and  steet  tope«~Contmued. 

[Motrio  scales.] 


Tnpe 

(•+«')-(6+6') 

(»-«b)  iy—y*) 

if-yf 

fli— «• 

(»-«.)• 

^«  ^#» 

y 

+ 

11 

—0.0138 

-H).  00945 

-fl8.1 

327.61 

0.171045 

-^.03«1 

—0.01335 

—26.7 

712.89 

0.356445 

>-0.035(> 

—0.01285 

-26.4 

696.96 

0. 339240 

—0,0350 

—0. 01315 

—26.4 

606.06 

0. 347160 

-0.0358 

—a  01305 

—28.4 

696.96 

0.344520 

— 0.0:J62 

-0.01345 

—26.9 

723.61 

0.361805 

—0.0308 

—0. 01405 

—28.0 

TO3.61 

0.377945 

—0.0364 

—0.01365 

—27.2 

739. 84 

0.371280 

— 0.0382 

—0.01545 

—27.4 

750.76 

0.423330 

-^.0407 

—0.01705 

—27.2 

730.84 

0.488240 

10 

—0.0400 

—a  01785 

—26.9 

723.61 

0.480165 

-0.0328 

—0.01005 

—23.2 

538.24 

0.233160 

—0  0327 

—0.00005 

—23.2 

538.24 

0.230840 

—0.0331 

—0.01035 

—23.2 

538.34 

0. 240120 

—0.0332 

—0.01045 

—23.2 

538.24 

0.242440 

—0.0333 

—0.01055 

—23.2 

538.24 

0.244760 

—0.0333 

—0.01055 

—23.2 

538.24 

0.244760 

—0.0318 

—0.00005 

—23.2 

538.24 

0.209960 

—0.0810 

—0.00885 

—23.4 

547.56 

0.207090 

61)-1.1602 

18877. 16 

0.29219 

—0.  U2275" 

TRIANGULATION. 

The  triangnlatlon  has  been  carried  Arom  Shreveport  to  Lam  Point  by  a  r^st^m  of 
single  triangles,  with  sides  varying  from  400  to  4,000  meters,  and  averaging  800  meters, 
divided  into  nine  stretches  by  ten  bases,  two  of  whose  lengths  were  obtained  by 
neaeurement  with  the  base  apparatus,  one  from  the  Coast  Survey  and  the  others  by 
neaaorement  with  a  small  compared  tape,  and  the  azimuths  detennined  by  observa- 
tion of  a  cironmpolar  star  near  elongation.  The  discrepancy  between  measured  and 
ealralated  lengths  of  bases  at  Black  Kiver  and  Lum  Point  was  so  great  that  a  party 
was  sent  to  measnre  intermediate  bases.  The  stretch  between  Barbin  Landing  and 
Black  River,  which  had  been  covered  by  50  triangles,  was  divided  by  two  bases  into 
three  stretches,  and  between  the  latter  place  and  Lum  Point,  which  had  been 
embraced  by  56  triangles,  fonr  bases  were  interpolated.  While  this  multiplication 
of  bases  increased  the  accuracy  of  the  triangulation  to  only  a  moderate  extent,  they 
prove  the  absence  of  any  accidental  errors  and  reveal  the  existence  of  a  persistent 
Boorce  of  error.  Between  Barbin  and  Bayou  Cocodrie  the  discrepancy  on  bases  is 
always  in  the  same  direction,  and,  except  at  Red  Light  Landing,  is  approximately 
proportional  to  the  nnmber  of  triangles  between.  The  region  is  densely  wooded, 
witn  a  few  small  isolated  clearings,  and  in  order  to  save  cntting  on  the  lines  between 
stations,  without  reducing  the  size  of  the  triangles,  as  often  as  practicable  a  station 
wa«  placed  on  the  bank  of  the  river.  In  this  manner  one  side  of  a  triangle  might 
pass  its  entire  length  through  the  open  space  above  the  river^  while  the  other  sides 
paaaed  in  part  across  the  river  and  in  part  through  the  opening  cut  in  the  timber. 
In  eases  wnere  the  stations  stood  back  firom  the  river  bank  two  lines  in  each  triangle 
crossed  the  river  from  the  timber  and  into  the  timber  again.  It  is  suggested  by 
Assistant  Engineer  T.  C.  Thomas,  who  has  conducted  the  triangulation  from  the 
beginning,  tlwt  the  error  is  a  result  of  lateral  refraction  due  t<»  the  unequal  density 
of  the  atmosphere  in  the  woods  and  over  the  river.  The  explanation  is  entirely 
reasonable  and  is  rendered  almost  conclusive  by  the  checks  at  Grand  Cut-off  Bayou, 
Black  Hawk,  and  Lum  Point,  where  identically  the  same  methods  were  pursued  and 
the  only  known  changed  condition  was  the  absence  of  the  timber,  the  country  being 
almost  wholly  cleared.  It  would  be  quite  possible  to  determine  a  mean  coefficient 
of  refraction  fW>m  the  angles  themselves  and  make  a  correction ;  but  it  would  involve 
eonstderable  labor  and  would  give  no  more  probable  value  than  the  a4jnstment  made 
by  Assistant  Tliomas,  to  wit:  After  the  usual  ad^jnstment  for  horizon  and  triangle 
cloenres,  the  dliTerences  in  logarithmic  sines  corresponding  to  a  change  of  1  second  in 
the  angles,  opposite  sides  of  continuation  were  taken  out  and  summed.  The  differ- 
ence between  logarithms  of  computed  and  measured  length  of  a  base  was  divided 
hj  this  tnm  and  the  quotient  taken  as  the  correction  to  tnese  angles.  The  correc- 
tion was  applied  with  opposite  signs  to  the  two  angles  in  each  triangle,  hence  acted 
together  to  increase  or  diminish  tho  9i4e  without  disturbing  the  closure  of  the 
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triaDgle.  The  finally  adjusted  angles  satisfy  triangle,  base,  and  azimnth  conditions. 
Angles  of  the  triangles  were  measured  by  an  ordinary  transit.  Above  Grand  Bend 
the  instrument  used  was  6-inch  limb,  with  plate  divided  to  SO  minutes  and  reading 
to  single  minute  by  two  verniers;  below  tliat  place  the  instrument  used  was  made 
to  order  by  Brandis  &  Co.  It  is  a  4i>inch  limb,  with  plate  divided  to  20  minutes 
and  reading  to  1  minute  by  two  verniers,  telescope  inverting.  The  total  reading, 
after  repeating  pointings  to  adjacent  stations  with  plate  and  limb  alternately 
clamped,  was  divided  by  the  number  of  repetitions.  Except  in  a  few  cases,  triangles 
closed  with  an  error  less  than  20  seconds  and  horizon  less  than  30  seconds.  Azimuth 
and  latitute  were  observed  with  an  8-lnch  limb  transit,  reading  by  verniers  to  10 
seconds  and  vertical  circle  reading  to  20  seconds,  having  a  level  on  the  telescope ; 
except  at  Barbin  Landing  and  Mouth  of  Black  River,  where  a  lO-inch  limb  Gambey, 
graduated  in  the  same  manner,  but  without  the  level  attached  to  the  telescope,  was 
used  with  an  artificial  horizon.  Time  was  determined  at  Shreveport,  Caspiana, 
Barbin  Landing,  and  mouth  of  Black  River,  at  which  stations  repeated  pointings  to 
circumpolar  stars  when  near  elongation  or  culmination  were  reduced  for  azimnth 
and  latitude.  Elsewhere  azimuth  observations  were  made  by  pointing  to  mark,  then 
to  star  at  elongation,  and  back  to  mark ;  and  latitude  was  obtained  from  altitude  of 
the  star  at  culmination  above  the  horizon  indicated  by  the  telescope  level.  The  fol- 
lowing table  shows  comparison  on  bases : 

Check  on  hose  lines, 
[Metric  BCftle.] 


Base. 


Shreveport 

Caspiana 

Cousbatta 

High  Die 

CoRax 

Alexandria 

Grand  Bend 

Barbin  Lauding 

Marry  Landing 

Larto  Landing 

Black  River 

Red  Light  Landing . . 

Bay  on  Cocodrie 

Grand  Cut-off  Bayou 

BlaokHawk 

Lam  Point 


Number 

of 
triangles. 


67 
76 
73 
61 
47 
23 
80 
19 
14 
17 
10 
13 
6 
8 
10 


Length. 


Measured. 


704.34 
518.48 
609.90 
640.83 
618.26 
955.68 
609.81 
67L88 
883.16 
578.16 
467.37 
700.83 

1,017.08 
892.46 
839.71 

1,02L82 


Calculated. 


618.53 
609.94 
640.25 
618.67 
955.78 
609.85 
571.47 
893.60 
578.86 
457.62 
700.90 

1,017.37 
892.48 
839.83 

1,921.86 


Ratio  of 
diaorepancy. 


1 
1 
1 


Ir  6184 
1:16247 
8004 
1264 
vooo 
1:15345 
1:  634S 
2012 
3027 
1829 


I 

1 

1 

1:10460 

I  :    2991 

1:49681 

1:   7177 

1:48045 


Base. 


Shreveport 

Caapiana 

Couahatta 

High  Die 

Colfax 

Alexandria 

Grand  Bend 

Barbin  Landing 

Murry  Landing 

Larto*^  Landing 

Black  River 

Red  Light  Landing . . 

Bayou  Cocodrie 

Grand  Cut-off  Bayou 

Black  Hawk 

Lum  Point 


Asimuth. 


Observed. 


o      /     // 

276  44  42 

178  06  08 
234  46  55 
807  52  29 
160  07  59 
261  48  21 
239  34  34 
182  33  36 


301  58  45 


224  20  44 


Carried. 


ff 


178  06  54 
234  45  12 
307  52  08 
160  09  03 
261  46  58 
239  36  16 
182  34  58 


301  58  27 


224  20  26 


Dis- 
crep- 
ancy. 


I    n 


0  46 


43 
21 
14 
23 
42 
22 


0  18 


0  18 


Latitude. 


Observed. 


// 


o 

82  31  88 
32  18  46 


81  40  50 
31  29  50 
31  17  47 
31  12  33 
31  11  05 


31  15  38 


31  02  20 


Carried. 


tt 


31  15  31 


3102  37 


StoUoo. 


A  M. 

N.B. 

S.B. 

N.R 

S.W.B. 

S.B. 


w.a 


S.Bw 


No  distribution  of  the  error  in  lengths  has  been  made  throngh  the  sides,  since  the 
error,  except  in  one  stretch,  does  not  enter  in  the  lengths  as  given  to  the  tenths  place  in 
the  table.  As  has  been  stated,  between  Barbin  Landing  and  Bayou  Cocodrie,  the  Ad- 
justed angles  have  been  used  in  computing  the  sides,  and  hence  the  oalonlated  lenj^tha 
check  the  measured  lengths  on  the  bases  and  presumably  would  check  any  interme- 
diate base  that  might  be  interpolated.    A  correction  of  half  the  disorepancj^  in  ^zi< 
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nath  haa  been  applied  to  the  sides  in  the  last  half  of  the  trianeles  of  the  stretch  in 
which  the  discrepancy  accamulated.  Lenj^hs  of  bases  and  sides  are  at  their  own 
eleyation,  and  the  triangles  have  been  treated  as  plane.  Elevations  were  obtained 
by  checked  levels  with  a  Y-level  connecting  stations  and  precise  bench  marks. 
Stations  on  the  right  of  the  system  are  designated  by  even  and  on  the  left  by  odd 
numbers  continuously  from  Shrevei>ort  down  the  river. 

Table  L — Tabulated  Results  of  the  Tertiary  Trlangulation  op  Red  River 

FROM   8HREVKPORT,  La.,  TO  LUM  POINT^  LOUISIANA. 


( AMdstjmt  Bni^Mr  T.  C.  ThomM,  chief  of  party ;  F.  B.  French,  R.  8.  Baok,  Walter  H.  Polk,  Enf^ene 
Van  AUen,  and  £.  T.  Washbom,  obaervera;  £.  J.  Thoman,  Chas.  H.  Schermerhom,  and  Fred.  iicCalla, 
levelecB.] 

(NoTS.— EleTOtiona  are  referred  to  the  Cairo  Datam,  and  each  elevation  applies  to  the  first  of  the  A  a* 

standing  opposite.] 


Side. 


W.  B— E.B.*. 

K.B,— 3 

1— W.B 

K.B,-1 

I— I 

1-  4 

4—1 

1—3 


«— 5.. 
T— «-. 


!•— II. 
11-12. 

w— u. 

U-ll. 

II -u. 
U-U- 
14—14. 
14—13. 
U— 15. 
lS-14. 
14— W. 
W— 15. 
15—17. 
17— JH. 
IS— SD. 
»-l7. 
17-14. 
ia-20. 


a~S4. 
a— 23. 


17-2i. 


34-27- 


Distance. 


Meter: 

704.3 

707.8 

639.4 

982.9 

1,190.5 

1.188.4 

1*072.4 

1.096.7 

998.6 

1«041.4 

846.9 

1.233.1 

648.4 

837.8 

794.6 

882.3 

1.149.6 

1,162.4 

684.4 

749.4 

1,129.4 

1,060.4 

1,435.1 

1.268.0 

1,116.7 

1,29L8 

1,679.8 

1,69L4 

1,048.0 

1,372.4 

1,353.2 

1,225.0 

803.4 

877.9 

1, 151. 7 

872.8 

842.8 

929.1 

973.8 

1,043.4 

636.4 

1,096.6 

914.4 

1,07L6 

619.7 

774.0 

896.0 

1,187.4 

618.2 

920.7 

687.7 

667.8 

682.2 

672.1 

738.4 

819.6 

664.4 

684.0 

683.0 

1.167.6 

1,042.7 

943.4 


Asi- 
mnth. 


o     f 
296  45 

62  54 
180  06 
268  11 

55  43 
289  25 
172  64 
298  04 

66  iO 
285  38 
168  31 
319  00 

99  00 

342  06 

208  51 
302  27 

78  60 
293  16 
185  02 

44  43 
161  24 
828  19 
178  49 
810  33 

66  49 
818  30 
182  49 
826  39 

80  01 
326  27 
191  40 
836  47 

75  00 

841  24 
206  31 
338  47 

74  28 
820  63 
198  26 

842  49 
96  22 

88136 
180  47 
826  82 
87  08 
346  32 

209  14 
368  34 
130  44 
364  25 
216  28 
839  02 

91  40 

343  23 
211  62 
349  47 
108  32 
864  08 
222  49 
340  34 
125  08 
838  19 


Eleva- 
tion. 


Meteri. 
5a  37 
59.83 
58.44 


74.87 


60.48 


50.04 


60.02 


67.49 
'66.*93* 

M.'ii' 


57.26 


50. 9S 
66.85 


50.38 


58.62 


66.27 


67.90 


56.68 
58.  IG 


Side. 


32—29.. 

32—34.. 

34—29.. 

29—31.. 

31—34.. 

34— 34a. 

34<i— 31. 

31^^-33.. 

33— 34a. 

34a— 36. 

36—33.. 

33—35.. 

35— .36.. 

36-38.. 

38—35.. 

35-37.. 

37-38.. 

38—40.. 

40—3'!.. 

37—39.. 

39—40.. 

40— 40a 

400—39 

40a— 12 

42—39.. 

39—41.. 

41—42.. 

42—44.. 

44—41.- 

41—43.- 

43—44.. 

44—46.- 

46—43.. 

43—45.. 

45—46.. 

46-48.- 

48-46.. 

45—47.. 

47—48.- 

48—50.. 

50-47.- 

47—49.. 

49—50.. 

50—52.. 

52—49.. 

49-51.. 

51—52.. 

52-54.. 

54—51.. 

51-53.- 

53—54.. 

54-56.. 

56-53.. 

53-55.. 

55—56.. 

54-58.- 

58—65.. 

55—57.. 

57-58.. 

68—60.. 

60—57.. 

67—59.. 


Distance. 

Asi- 
mnth. 

Eleva. 
tion. 

2f€ter», 

o     / 

MeUrt. 

674.9 

241  16 

55.34 

764.1 

286  20 

632.2 

154  04 

898.3 

297  43 

66L6 

83  33 

948.6 

313  33 

55.27 

724.2 

169  59 

54.93 

1,194.8 

300  30 

909.9 

83  16 

834.2 

298  57 

539.4 

198  47 

887.0 

326  80 

701.8 

109  03 

55.34 

-  742  9 

332  33 

536.8 

216  43 

55.04 

949.7 

336  43 

834.2 

121*28 

63.60 

1,848.9 

352  37 

1,050.7 

210  49 

1,674.9 

347  25 

1,162.9 

129  02 

64.22 

1,588.5 

343  17 

64.06 

906.6 

209  30 

63.17 

650.4 

289  48 

1.022.9 

170  41 

1.206.8 

311  47 

761.9 

74  20 

1,071.8 

293  44 

53.43 

683.4 

168  46 

1,021.2 

292  52 

733.9 

70  54 

1,130^ 

294  53 

55.40 

789.0 

155  07 

55.66 

1,035.6 

288  37 

741.8 

60  14 

698.2 

290  26 

6n.9 

179  00 

782.7 

294  68 

763.8 

68  04 

53.01 

1,006.6 

289  01 

669.1 

157  32 

55.49 

764.4 

803  68 

423.3 

64  32 

52.99 

672.4 

320  34 

702.8 

176  20 

53.94 

1,297.7 

299  42 

L083.8 

86  65 

53.  ii 

914.6 

318  14 

878.6 

212  34 

54.07 

668.6 

838  39 

726.0 

80  40 

63. 4i 

496.6 

808  17 

636.3 

217  82 

53.78 

880.6 

819  29 

938.9 

106  81 

6286 

814.1 

316  48 

487.8 

226  25 

63.67 

672.1 

344  47 

•  ••••*  m^9 

640.0 

112  60 

937.8 

347  07 

760.9 

202  17 

53.67 

836.3 

336  46 

sua  93 122 


*  ShroYcport  base  line. 
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Tablb  1. — TkhulaM  re9ult$  of  the  tertiary  tHangulation  of  Bed  Biver,  efo.— Cont'd. 


Bide. 


I3S-&B.... 

aa— N.Bv 

IT.  11—135.. 
M.a— 196.. 
136--&B.... 


13i^]35.. 
1J5— IJ7.. 
117— 1»-. 
US— 140.. 
1^0— U7.. 
117—139.. 
1»^140.. 
140—142.. 
142—110.. 

iao-141.. 

141 143. 

141—144.. 

144^141.. 

141—143... 

141—144.. 

144—140.. 

140—143.. 

141-<145.. 

146—144.. 

140-140.. 

14S— 143... 

14S-147.. 

147—148.. 

14B-1S0.. 

tfO-147... 

M7-140.., 


lSS-140.. 

140-151.. 

m-153.. 

ISO-IM.. 

1S4— 151 . . 

1S4-1&I4I 

1S4*-151 

IM— 153.. 

]fi3~l&4« 

153-155.. 

1S0-15I« 

1S4«— 154 

liO~155.. 

156  .157.. 

167—166.. 

157—156.. 

160-156.. 


160-156. 
160-161. 
101—156. 

156—160. 
1«>-161. 
I01-161. 
IO1-160. 


Diitanoe. 


MeUrt, 
666.7 

161.8 
609.9 
850.1 
487.0 
617.1 
691.4 
1,073.6 
1.256.0 
1,038.5 
1.479.6 
1,250.1 
961.0 
1,177.9 
1«  816.1 
1,70L4 
1.726.7 
LOU.O 
9111 
1,101,9 
1,048.6 
689.6 
1,109.0 
937.9 
1,634.9 
1,098.1 
1,576.3 
1,054.5 
1,701.5 
1,132.1 
1,645.1 
1,236.7 
1,534.0 
1,547.3 
2,143.7 
1,732.3 
2,068.5 
1.458.5 
1,454.1 
950.8 
1,634.6 
1,630.8 
3,263.6 
1,838.9 
1.607.9 
2,:t96.5 
3.002.2 
1.671.0 
1,627.8 
2, 173. 9 
2.770.4 
1.912.7 
3,172.2 
2.083.2 
2,619.8 
1,227.0 
1,834.9 
1, 139. 5 
1,169.7 
1,682.5 
2,793.5 
1.649.8 
1,674.0 
1,238.8 
1,667.2 
2.389.1 
1,423.8 
1,966.3 
2,666.2 
2,211.6 
2,19L9 
1,588.3 
1,863.8 
1,238.2 
1,760.6 
1.323.8 
1,860.5 
1.569.0 


As!- 

Eleva- 

rnnUi. 

tion. 

O   ' 

Jftftort. 

252  45 

47.10 

7  19 

154  47 

297  47 

42  11 

288  01 

367  12 

214  10 

47.04 

841  56 

107  07 

48. 5i 

843  26 

207  09 

46.66 

324  48 

•••«••■• 

74  42 

47.94 

319  10 

177  50 

45.86 

822  29 

71  26 

46.35 

319  46 

30109 

44.20 

843  51 

88  17 

44.78 

325  17 

183  51 

46.76 

323  46 

110  25 

45.90 

832  18 

196  19 

45.'86 

335  44 

118  26 

47.64 

347  08 

210  34 

44.34 

823  40 

96  21 

40.44 

329  23 

194  56 

44.80 

330  54 

95  15 

46.01 

313  21 

204  33 

44.84 

276  47 

130  44 

44. 6i 

257  17 

32  12 

45.85 

304  22 

74  18 

46.67 

288  05 

160  55 

45.75 

258  20 

28  51 

55.04 

345  23 

113  57 

44.30 

254  35 

38  58 

5i'i5 

4  12 

108  44 

44.30 

826  12 

187  07 

43.99 

273  36 

51  04 

44.10 

263  44 

117  08 

43.06 

253.25 

6  20 

43.01 

264  40 

52  21 

52.' 64 

291  06 

193  51 

45.62 

310  15 

93  09 

42.79 

230  52 

341  21 

60. 00 

202  25 

79  51 

48.06 

308  30 

173  06 

43.73 

297  31 

73  02 

44.' io 

Side. 


Distenoe. 


168—170 

170—171 

171—173 

173—170 , 

170—172 

172—173 

172—174 

174-173 

173—175 

175—174 

174—176 

176—175 

176—177 

177—175 

175—178 

178—177 

177-179 

17:»— 178 

178—180 

180—179 

179—181 

181—180 

180—182 

182—181 , 

181—183 

183—182 

182—184 

184-183 

183—185 

185—184 

184—186 

186-185 

185—187 

187—186 

186-188 

188—187 

188—190 

190—187 

187—189 

189—190 

189—192 

192—190 

190-191 

191—192 

192—193 

193-191 

191—194 

194—193 

193—195 

195—194 

195-196 

196—194 

194—107 

197—196 

190-198 

198—197 

197—199 

100—198 

198—200 

200—199 

199—201 

201—200 

201— N.B 

N.B.— 200 

200—202 

202— N.B 

202-S.B 

S.  B. — N.  B.I  - . . . , 
N.B.— 205 -...*.. 

205-202...'. 

202—204 

204—206 

205— 205a 

2050-204 

2050—206 

20^-204 

204— 2U7 

207—206 


Meters. 
1,542.1 
1.434.8 
1,947.7 
1,976.5 
1,707.9 
2.326.6 
1,600.1 
2.399.0 
3.324.5 
1.843.0 
2, 116. 6 
1.571.5 
2.485.5 
2,923.2 
4,095.0 
2,448.5 
1,928.0 
2,430.3 
8. 055. 5 
1,935.9 
2,669.4 
1, 847. 9 
2,662.5 
1,970.2 
2. 795. 8 
1, 615. 5 
2. 714. 1 
1.978.4 
2.797.5 
1,992.2 
2.732.3 

3. 146. 8 
2.541.6 
1.700.7 
1.441.7 
1,901.6 
1. 733. 3 
1.854.8 

1. 704. 0 
1,500.7 
2.097.2 
1.608.9 
2.369.1 

1. 415. 9 
1.638.9 
1.284.2 

1. 916. 1 

1. 122. 0 
1.358.2 
1,258.8 

1. 319. 1 
1,677.2 
2.339.0 
1,372.3 
1.899.7 
1.295.2 
1.840.4 
1,277.8 
1,927.7 
1.525.1 
1. 495. 8 
1,483.0 
1.037.9 
1.253.7 
1.038.4 

94L1 

873.2 

640.3 

1,380.7 

1,446.4 

1.  a36. 1 

1.306.0 

2. 123. 1 

1,255.1 

1,601.8 

1,580.5 

1,54.5.8 

001.6 


Asi. 
rnnih. 


808  11 

191  14 

301  36 

78  43 

336  89 
212  50 
285  30 

173  17 

320  30 

96  42 

321  49 
199  32 
288  48 
141  18 
354  36 
215  30 
329  17 

82  04 
301  22 

174  01 

310  12 

83  43 

311  25 

175  21 

320  56 

97  22 
323  38 
179  47 
314  23 

89  22 

351  19 
210  08 
357  30 

83  51 

337  48 
217  04 
278  14 
162  08 
292  28 

42  04 

352  15 

126  48 
271  11 

49  44 
278  47 
155  10 
9  33 
229  49 
349  42 
119  07 

37  58 
170  06 

314  46 

89  48 

312  47 
179  01 

315  04 

90  21 

322  31 
183  56 
305  08 

63  33 
7  11 

107  08 
322  00 
191  37 
232  44 

127  52 
297  14 

78  26 
303  25 
174  55 

321  41 
106  54 

41  01 
174  34 
317  36 

64  11 


Eleva- 
tion. 


MeUti, 


43.33 
'43.96 


43.45 
*44.*34 


42.74 

'ii.'ii 


41.38 
*58.'6i 


41.52 
'42.54 


41.07 
'4i.'8i 


41.41 
*35.*45 


39.35 
*39.'27 


38.68 
'38.*  si 


39.38 
'39.'86 


30.17 

"io.'os 


38.38 
*39.'i6 


53.85 

'39.' is 


38.31 
'38.' 65 


38.30 
"38.'55 


37.26 
*38.'2i 

"37.' i7 


37.60 
'36.*49 


1 


59.08 

'36.' io 

'64.'02 


*Coiu]iette  beee  lino. 


t  High  die  beee  line. 
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J(«er.. 

1.041 

i;ws 

1,«1U 

1.1KJ 
1.817 

i,w: 

Mt 

OH 
Ml 

»M 

1,32< 

i;;l!i 

i.nii 

8OT 

MM 

71! 

1 

982.7 
Ml.  3 

flI7 
1,03) 

1.201 

1,139 
720 

638 

W1 

'■i;! 

<3I 

«5h 

o      . 

rau 

«.M 

14S3& 

3&.t8 

MOO 

88.24 

159  13 

84.04 

280  17 

2*1  ST 

1*8  03 

83. 8D 

ZtS3S 

84.28 

240-245... 
24S— 247... 
247—248... 

248—247!" 

248—250!!! 
1150— 24S  ,. 
249—252. . . 
2S2-2S0.., 
250-2S1... 
2M-2S2... 
251— 2M-.. 
254—252... 
2S2— 2S3... 
253—254.. 

2SS— 253'!! 
253-250... 
250-25S... 
256-258... 

257-25*!!! 

200—2.^7!!! 

267— N.  B . 
N.  B.— S.  1 
S.B.— 200. 
2flO-N,B. 

200a— S.B 
3,B.— 281, 

2600—282! 
2fl2-2«l.., 
281—203... 
ZS3-282.. 
282-2*1... 

203— 2&s!!! 
205—264... 
205— 206a  . 

2660—287! 
287—200... 

288—207!!! 
207—289... 
209—208... 
208-270... 
270—289... 

271— 27o!!! 

272— 27l!!! 
272-272a. 

271-273..! 
273— 272o. 
272a-2T4  , 
274—273... 
2T3— 275... 

277-275!!! 

270—27?!!! 
276-W8... 
278—277... 
277-279... 

278-280... 
SRB— 270. . 
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BidA. 


T7t— 281. 


283-284. 
284-383. 
»»-286. 
28S-384. 


^•*^<«-    mith. 


.B...- 
8W.B^NK.b' 
KK.R-2W.-.. 
inLB.-] 


-303. 


ac». 


m— 310. 

JlO-412. 
tlS-3U. 
811— JIS. 
SU-3U. 

sii-.n4. 

814—813. 
8»-815. 
S1S-S14. 
814—318. 
81»-S15. 
tlft-8n. 


Meters. 
1.881.0 
1,446.7 
1,248.8 
1,170.9 
1,309.5 
1,035.7 
1.861.8 
1.781.4 
2,461.8 
1,747.3 
1,537.1 
1.796.6 
1.826.3 
2,790.6 
8,813.9 
2.554.8 
2,313.6 
1,707.8 
1.928.9 
1.439.8 
1.186.6 
949.8 
1,285.3 
1.480.5 
2, 150. 9 
1.417.1 
2,220.9 
1,528.0 
1.875.2 
2,278.7 
1,737.0 
1,486.9 
2,085.0 
1,340.4 
2,004.4 
1, 701. 8 
2,000.5 
2,068.5 
2,456.1 
2.242.8 
883.4 
065.7 
1,702.0 
1.465.5 
2,856.4 
2.914.9 
1,875.8 
1,653.9 
1,117.4 
2,152.8 
1,541.5 
1,847.5 
1,239.6 

X,  Vo4.  o 

l,72L4 

1,166.0 

1,487.0 

1,648.5 

1,406.6 

1,080.8 

1,070.5 

1,877.3 

1,001.3 

865.0 

1,293.0 

1,474.1 

1.568.3 

800.0 

087.0 

1,150.3 

1,154.0 

706.0 

1,074.3 

710.7 

844.3 

661.4 

1,037.1 

806.1 

1,248.8 


Bleva- 
tion. 


o   • 

Mettri. 

273  U 

14  15 

31.53 

322  54 

60  30 

32.45 

206  05 

171  30 

32.81 

272  43 

57  55 

81.73 

283  07 

140  27 

82.78 

263  20 

20  50 

31.42 

280  05 

60  51 

81.01 

282  58 

•  •••••  ■• 

140  54 

31.38 

280  14 

33  00 

20.83 

258  00 

136  56 

32.56 

276  41 

18  06 

31.40 

396  36 

77  15 

31.15 

308  12 

161  25 

80.24 

296  27 

70  15 

8a67 

342  30 

204  25 

31.58 

343  41 

74  04 

30.56 

203  55 

159  10 

3a  07 

285  00 

65  19 

20.66 

310  20 

17^34 

30.03 

299  52 

67  54 

46.52 

336  12 

261  48 

81.58 

207  06 

80.21 

117  18 

316  25 

182  08 

29.84 

380  12 

89  00 

20.84 

298  52 

60  44 

30.48 

288  13 

204  20 

28.23 

304  28 

166  24 

28.10 

810  41 

46  08 

20.80 

828  17 

104  35 

28.35 

825  01 

226  60 

28.  i4 

806  28 

176  58 

37.05 

818  10 

48  23 

80.26 

806  57 

168  80 

27.90 

812  20 

68  52 

20.80 

826  20 

188  56 

27.77 

820  82 

80  03 

20.40 

801  28 

180  16 

27.54 

300  51 

66  08 

80.42 

313  60 

170  43 

28.86 

818  61 

317—316 |. 

316—318 

318-317 

818— SW.B 

8W.B.— 317 

317— NE.B 

NB.B.— SW.B.t 

SW.B.— 319 

310-NE.B 

NKB.— 320 

320—310 

810—321 

321-820 

320—323 

323—321 

321—322 

322—323 

322-324 

324—323 

323—326 

326-324 

324-325 

325-326 

326-326a 

826«— 825 

326a— 328 

828-325 

325—327 

327—328 

328—330 

830—327 

827—820 

320-330 

330—332 

332-329 

829—331 

881—832 

882-332a 

882a— 331 

832a-333 

333—381 

381—834 

334-833 

388—885 

835—834 

384-886 

386-835 

385-838 

838-886 

386-887 

337—838 

338—840 

340-887 

337—839 

339—340 

839—342 

343-340 

340—341 

341-342 

841—343 

343—842 

842-344 

344—843 

843-345 

345—844 

345-346 

346—844 

344—847 

347—346 

346—348 

348—347 


AlciMidrfai 


347—350 

350—348 

348-349 

349-350 

350-352 

352—340 

340—351 

351-362 

tOxand  Bend  base  line. 


Distance. 

Asi- 
mith. 

Metert. 

o   / 

747.8 

80  48 

533.2 

320  16 

662.1 

316  52 

051.0 

260  40 

763.1 

183  23 

1,101.8 

281  17 

609.8 

50  35 

901.6 

320  37 

1,006.7 

177  22 

1,038.0 

32  14 

613.3 

282  01 

733.2 

34  42 

753.0 

165  58 

1,807.6 

27  26 

895.1 

241  17 

1,110.8 

100  42 

706.4 

384  17 

764.0 

14  46 

511.6 

258  28 

932.0 

23  24 

764.4 

170  08 

1, 310. 8 

318  02 

785.4 

106  53 

833.9 

331  24 

615.0 

214  58 

904.4 

290  22 

1,043.0 

155  18 

1,784.9 

297  11 

1, 159. 5 

83  27 

1,474.3 

308  00 

1,040.0 

179  28 

1,298.1 

822  48 

775.0 

89  33 

1,234.3 

307  35 

785.6 

165  01 

1,517.9 

284  26 

1,322.7 

73  17 

1, 361. 2 

285  52 

753.8 

176  47 

1,365.5 

254  30 

1,412.4 

105  55 

1,444.3 

320  18 

844.6 

21102 

1,111.9 

334  21 

958.2 

106  54 

1,809.6 

8:)0  32 

903.6 

197  33 

1,464.0 

342  43 

887.9 

127  10 

1,194.6 

242  22 

1,145.4 

17  50 

1,213.7 

252  50 

1,003.7 

132  14 

1,579.1 

260  33 

1,072.8 

45  40 

1,638.9 

856  38 

1, 236. 6 

135  35 

1,R81.8 

378  24 

1,167.3 

58  35 

1,070.8 

16  50 

802.4 

121  13 

1,226.9 

833  04 

693.4 

100  53 

1,086.1 

838  40 

620.9 

122  38 

1, 100. 1 

62  56 

1,059.0 

100  35 

1,592.6 

346  18 

915.3 

126  54 

1,585.9 

843  53 

1,016.7 

106  40 

1,760.4 

332  45 

1,246  0 

118  16 

1,756.8 

255  48 

1,187.4 

30  40 

1,381.0 

248  58 

862.0 

127  35 

840.0 

274  26 

486.1 

18  81 

Eleva- 
tion. 


Metert. 
29.50 

"28.' 30* 

'  '27."  846 

*29.'30' 

" '28*72' 

"36.' 86* 

"28."  68' 


27.86 

'm.'os' 

86.'02 


28.85 
"27.' 35' 

m'so' 


26.14 
'28.68' 


25.75 
'28.' 07* 


27.03 
'27*77' 

•  •••••  a 

25.44 


28.15 
"29*0i' 
'28.*7i' 


25.96 
'28.*  23' 


26.78 
'27.' 96' 


27.36 
*26.'46' 


27.45 
'25*87' 


27.58 
'25*58* 


25.82 
'27.' 38* 


26w43 
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Table  1. — Tabulated  results  of  tertiary  iriangulation  of  Bed  River  sut^vey,  etc, — Cont'd. 


Side. 


351— 353-. 

35.*^— 352.. 

352—354.. 

354—353-. 

353—355-. 

355—354.. 

355—356.. 

35^-354.. 

354—357.. 

357—356.. 

356—858.. 

358—357.. 

357—359.. 

359—358.. 

358-360.. 

360—359.. 

360— 362-. 

362—359.. 

359—361.. 

361—362.. 

362—364.. 

364—361.. 

361—363.. 

363—364.. 

364— 364a 

364a— 363 

364a— 366 

386—368.. 

363—365.. 

365—366.. 

866— 3G6a 

366a— 365 

366—367.. 

367— 366a 

366a— 368 

368—367.. 

367—869.- 

369—368.. 

868— 370- . 

870—369.. 

369—371.. 

371—370.. 

870—372.. 

372—371.. 

371—374.. 

374—372.. 

872—373.- 

373—374.. 

874—376.. 

376—373.. 

373—376.. 

375-376.. 

876—378.. 

378—375.- 

375—377.- 

877—378.. 

377—379.- 

379—378. . 

378—380.. 

380-379.. 

879—381.. 

381—380.. 

380—282.. 

382—381.. 

881—383.. 

383—382.. 

382-384.. 

884—383.. 

384—385.. 

885—383-. 

883—386.. 

886—385.. 

885—387.. 

887—386.. 

886—388.. 

888—387.. 

887—389.. 

889—388.. 


Distance. 


Meter*. 
856.9 
661.0 

1.029.3 
583.0 
957.8 
784.8 

1, 281. 7 

1,078.0 

1,051.5 
713.7 

1,123,7 
740.4 

1,178.0 
710.0 

1, 057. 0 
621.3 
806.5 
851.8 

1. 185. 7 
721.5 
959.1 
767.4 
849.2 
568.1 
685.5 
634.7 
654.3 
979.1 
846.7 
782.9 

1,060.8 

795.1 

1, 393. 5 

928.6 

1,673.4 

1,139.1 

1,832.1 

1,090.7 

1,364.7 

749.3 

994.6 

576.4 

546.9 

885.2 

1.375.4 

781.0 

1,026.0 

681.5 

1,215.0 

934.3 

1,431.5 

850.6 

1,103.2 

811.6 

1,123.3 

717.3 

718.9 

1. 183. 3 

1.899.6 

1, 107. 3 

1.857.6 

1,131.7 

1,751.6 

1,211.6 

1.995.1 

1. 736. 8 
1.368.6 

994.6 
1,792.0 
1,496.7 
1, 706. 3 

953.6 
1.579.8 

960.6 
1.344.0 

984.0 
1,116.6 

820.6 


Asi- 
math. 


328  22 

113  69 

325  47 

182  28 

307  31 

90  04 

33  06 

175  29 

316  21 

63  55 

284  11 
142  44 
287  53 

71  20 

285  56 
146  25 
218  22 

82  15 
225  09 
359  43 
231  45 

99  35 
238  50 
356  58 
243  42 
119  02 
217  52 

77  42 
207  33 
313  49 
182  04 

40  20 
189  54 
336  68 
197  25 

49  21 
195  27 
339  50 

193  03 
66  57 

210  61 
342  23 
266  29 
125  34 
273  36 

56  41 
195  04 
325  31 
195  22 

49  15 

194  33 
335  49 
202  44 

72  41 
213  08 
347  03 
236  05 

21  37 
234  19 

89  37 
236  16 

21  45 
245  08 
105  03 
225  16 
8  12 
223  04 
136  17 
192  66 

46  38 
260  30 
141  30 

286  69 
72  45 

299  45 

166  19 

299  62 

6109 


Eleva. 
tion. 


Meter*. 
'27*62* 


25.14 
"26,'36" 


26.64 
'25.'62' 


26.60 
'25*38' 


25.647 
'26.' ii* 


24.88 
*26.'46' 


26.93 


24.70 


24.90 
25.73 
20.41 


25.19 


27.92 


29.80 
'24.' 23 
'25.*66 


23.81 


24.39 


23.846 


Side. 


388—300 

390—389 

389—391 

391—390 

390—392 

392—391 

391—393 

393—392 

392-394 

394—393 

394—396 

396—393.  .  . 
393— N.B... 
K.B.— 395... 
395-396a  ... 
896a— N.B. . 
N.  B.-S.  B.* 
S.B.  396a... 
396a— 897  ... 

397—396 

397—398 

398-396a  ... 
398— 398a  ... 
398a— 397  ... 

397—399 

390^-898a... 
3980—400  ... 

400—399 

899—401 

401—400 

400—402 

402—401 

401—403 

403-402 

402—404 

404—403 

403—405 

405—404 

404—406 

406—406 

405—407 

407—406 

406—108 

408—407 

407—409 

409—408 

408—410 

4ia-.409 

409—411 

411—410 

410— 412t.... 

412-411 

411—413 

418—412 

412—414 

414—413 

413—416 

416-414 

414—416 

416—415 

415—417 

417—416 

416—418 

418-417 

417—419 

419-418 

418—420 

420—410 

419—421 

421—420 

420—422 

422—421 

421—423 

423—422 

422—424 

424—423 

423—426 

426—424 


*BarbiB  lAndiiig  bMe  line. 


Meter*. 

967.1 

1.035.4 

1,726.1 

1.476.7 

1.893.8 

1, 105. 9 

1,621.6 

1,093.7 

1,285.0 

1,478.4 

1,650.6 

944.0 

1,618.9 

1. 014. 2 

1,151.8 

640.5 

671.4 

812  1 

1,665.1 

1. 319. 8 
913.4 

1,609.0 

1, 121. 6 

771.3 

1,237.4 

793.2 

660.0 

492.6 

844.7 

656.7 

935.4 

741.6 

954.2 

717.0 

939.8 

1,053.8 

1.345.7 

1.323.8 

1.303.0 

908.0 

896.0 

527.8 

923.2 

627.8 

091.4 

648.7 

961.8 

968.4 

791.6 

778.2 

893.2 

914.6 

925.3 

846.3 

1,421.8 

855.9 

1,478.6 

900.9 

1,448.0 

910.8 

1. 394. 9 
1,220.6 
1,486.2 

956.9 
1,330.5 

745.3 
1,136.8 

U39.7 
1,126.7 

781.9 
1,133.0 

641.7 
1, 134. 8 

766.9 
1,321.9 
1,0.)6.8 
1,641.5 
1,008.9 

tMorry  Landing  baae 


Distance. 


Azi- 
nmtb. 


311  24 
179  38 

301  12 
84  30 

302  HI 
173  47 
311  23 

86  26 
341  49 
207  48 
242  22 
125  03 
340  43 
193  34 
339  55 

98.37 

2  34 

234  13 

215  34 
81  40 

815  37 

68  11 

178  40 

62  36 

104  14 

387  09 

195  24 

101  05 

230  19 

14  44 

246  46 

110  65 

242  63 
12  38 

270  20 
132  00 
246  21 

19  62 
240  19 
131  20 
277  21 

23  06 

243  69 
97  19 

237  68 
19  46 
269  66 
129  06 
267  20 
205 
248  01 
119  01 

244  15 
2  16 

216  60 
68  69 

215  21 
8  85 

220  46 
77  28 

197  17 
337  17 
197  10 
72  37 
219  25 
354  43 

206  38 
64  39 

207  01 
864  47 
206  42 

68  48 
203  33 
350  48 
222  21 

77  46 

221  42 
4  29 

lintt. 


Eleva- 
tion. 


Meter*. 

28.622 


24.05 


23.50 


22. « 


22.84 
'22.' 70 


21.01 
'2L77' 


20.01 


2L87 


19.78 

ioiii' 


1ft.  a» 


19.63 

'iftfii' 
'iaii' 


APPENDIX  V — ^BBPOBT  OF  CAPTAIN  WILLARD. 
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Table.  1. — Tabulated  retnlto  of  im'tiary  iriaiHgulaiion  of  Bed  River  eurvejf,  etc.— Cont'd. 


Side. 


4»4« — (25 ... 

€r»    426 

4:;6~-l24 

43»— 127 

427— 4:e5 

43»-42li 

42»-427 

427^420 

43ft-4ai 

4afr-430 

4)»-429 

«2»~431 

431-430 

43a>-432 

432-^431 

43i^i;i3 

433—433 

439-434 

^^    I'M 

433  lis!!... 
435—434 

130 

135 

43S-4S7 

437—436 

€IC-43lt 

4X1-437 

437-439 

4J*— iW 

43»-44l 

441-439 

4J9-W.B  .. 
W.B.-441.. 
441— K.B  ... 

m.  B.-w.  ht 

W.B.-44^.. 

443-441 

441-443 

440—443 

443     ill 

444^143 

443     44S 

444—446*!  1 1! 

446-445 

44S— 447 

447—446 

ggM       ijR 

44»-447 

44S-44te... 
44««— 447... 

447-449 

>: 

I 

44»-4Sr 

451—150 

4S6-4S3 

453    451 

4ftl— 453 

4S8-453 

4SI3-464 

454-453 

453-456 


Distance. 


578.2 

874.2 

1,180.4 

1, 313. 0 

1.107.4 

1,006.9 

1,900.0 

1,774.9 

2,501.2 

1.542.9 

1.631.6 

868.0 

1,352.9 

922.6 

1,200.1 

669.1 

1, 119. 9 

609.7 

1, 141. 5 

706.0 

946.8 

542.8 

909.6 

535.5 

675.0 

533.2 

9Js7.7 

939.0 

1,716.4 

1, 347. 5 

1,904.8 

1,029.4 

961.2 

581.1 

438.9 

457.4 

757.7 

574.4 

996.4 

726.2 

1,222.5 

1,053.3 

1.481.9 

864.1 

907.9 

547.5 

906.8 

1.023.9 

1,352.0 

769.5 

575.7 

1.004.0 

1.265.2 

700.8 

1,201.3 

1,175.5 

1,982.3 

1,374.5 

2,3M.O 

1.565.5 

2,«47.8 

1.642.3 

1,670.9 

1.028.8 

1,623.4 

1.064.3 

1.806.4 

1,112.7 


Ati- 

Eleva- 

muth. 

tion. 

O       1 

Metert. 

244  13 

149  89 

20.86 

291  30 

64  \3 

223  55 

79  02 

20.11 

289  53 

144  37 

21.44 

289  04 

67.06 

19.06 

279  26 

167  47 

21.69 

805  09 

84  28 

298  06 

167  53 

2i.38 

314  39 

101  26 

19.04 

316  23 

160  18 

21.25 

314  38 

80  55 

18.99 

299  09 

151  53 

20.72 

281  12 

50  13 

1&58 

299  11 

151  12 

20.70 

279  49 

b6  50 

20.69 

278  11 

141  06 

21.  io 

364  49 

254  24 

20.93 

23  19 

121  59 

303  02 

172  27 

20.26 

806  28 

91.48 

is.  80 

330  53 

187  08 

io.si 

332  31 

106  40 

324  38 

212  16 

306  31 

•4  18 

20.96 

308  42 

177  28 

272  56 

142  39 

'20.56 

289  07 

56  47 

ii'63 

807  38 

161  56 

20.88 

299  11 

83  42 

803  18 

157  86 

289  16 

60  21 

2n  24 

162  06 

19.44 

302  09 

83  50 

296  40 

16147 

20.02 

Side. 


456-457 

467-456 

456—458 

45a-457 

458—400 

460-457 

457-459 

450—460 

459-461 

461-460 

460-462 

462— 461§ 

401—463 

403-462 

462-464 

464-463 

463—465 

465—464 

464—466 

466-465 

465—467 

467-466 

486—469 

469—467 

467-468 

468—469 

468-471 

471-469 

409—470 

470—471 

471—472 

472—470 

470— 472tf 

472a— 47211 

471—473 

473—472 

472—475 

475—473 

473-474 

474—475 

474—476 

470—475 

475-^77 

477-476 

470—478 

478—477 

477—479 

479—478 

478—480 

480—479 

479—481 ^. 

481—480 

480—482 

482—481 

481—483 

483—482 

482—484 

484—483 

483—485 

485—484 

485^-487 

487—484 

484— NE.B 

N2.B— 487 

487—489 

489— NE.B 

489-SW.B.... 
SW.B— NE.B1I 


Diatance. 


Mttert. 
1.950.0 
1,608.7 
1,092.1 

906.1 
1, 513. 1 
1,330.0 
1, 150. 9 

780.4 
1,254.6 
1.013.3 
1,710.8 
1,017.0 
1,790.6 
1,235.6 
1,997.1 
1,227.1 
1,768.9 
1.110.2 
1,820.1 
1,080.5 
1,847.3 
1,186.3 
1,857.9 
1, 199. 1 
1,579.1 
1.013.3 
1,671.6 
1.741.8 
2,615.3 
1,488.9 
1,576.2 
1,844.6 
1,099.4 

839.7 
2,162.6 
1,298.4 
2.175.4 
1,486.1 
1,483.2 

940.3 
1,628.8 
1,268.6 
1,643.9 
1,107.7 
2,049.0 
1,475.0 
2,386.6 
1.633.0 
2,300.9 
1,714.6 
1,842.2 
1,437.6 
2,319.8 
1, 515. 6 
1,977.8 
1,407.6 
2,042.6 
1.880.7 
2,026.8 
1.309.8 
1,812.2 
1,635.5 
1,696.2 
2,185.4 
2,139.0 
2,806.4 
2,981.8 
1,92L8 


Azi- 
muth. 


i 


o     / 

381  28 
66  44 

283  16 

200  53 

261  35 
118  02 

262  17 
357  33 
303  44 

85  18 
297  57 
150  29 
288  39 

75  21 
291  01 
146  58 

288  34 
65  14 

278  32 
132  62 
276  30 

61  56 
281  02 
139  38 
859  33 
228  57 
810  36 
165  44 

18  34 
237  54 
5  59 
125  17 
266  43 
0  00 
829  25 
103  05 
324  65 
180  83 

37  28 

289  10 
846  05 
202  57 
840  39 

110  14 
334  31 
186  08 
327  47 

111  07 
339  18 

201  04 
333  33 

91  59 
311  25 
168  28 
303  19 

73  32 
295  56 
150  20 
299  31 

77  04 
359  53 
128  32 

30  30 
258  19 

13  62 
136  07 

96  00 
224  21 


Eleva- 
tion. 


Meteri. 
*  18.24 


19.22 
i9.'70 


19.16 
20.00 


16.12 
'2i.'37 


*  Larto  Landing  bane  line, 
t  Black  Hirer  base  line. 
:&ed  Light  Landing  baae  line. 


t 


Bayou  Cocodrie  bane  line. 

Black  Hawk  Land  in  j;  babe. 

Liim  Point  baae  line  (U.  S.  O.  Scr  O.  Survey). 


KoTB.— One  ineter= 3.280633  feet.    Aziniath  ia  meaaured  from  sero  aouth  in  the  direction  clock 
baada  n»ove.    To  derive  ''  tme  bearinca  "  from  acimnth :  between  (P  and  90^  the  aziroatb  itaelf  is  the 
itbweat  ooarae;  from  ?u^  to  180^.  aubtract  the  acimath  from  180<^  and  the  remainder  la  tbenorthweat 
from  \8KP  to  ^V>  the  northeaat  courae  la  asimutb  minna  180<>,  and  from  270^  to  360o  the  aoutb- 
oottTM  ia  itKP  minna  the  azimath. 
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HTPSOMBTRT. 

The  oomparative  elevation  of  points  from  Delta,  La.,  to  Smithland,  La.,  via 
Shreveport,  has  been  ascertained  by  the  method  of  precise  leveling  lately  practiced 
on  Mississippi  River  surveys.  In  brief,  while  instrumental  errors  (Tables  a  h  e) 
have  been  cUtermined  and  correction  applied,  every  endeavor  has  been  made  to  insnre 
their  entering  the  observation  as  the  least  factor  possible.  Each  stretch  has  been 
daplicated  in  opposite  direction  by  the  same  observer,  and,  as  far  as  possible,  nnder 
like  favorable  conditions.  The  instrument  was  shaded ;  work  stopped  during  mid- 
day, except  when  cloudy;  back  and  fore  sights  ec^ual,  and  not  over  100  meters; 
readings  taken  with  bubble  at  center;  and  the  discrepancy  of  accepted  results 
between  runs  in  opposite  directions  was  almost  invariably  less  than  5  millimeters  X 

i/distance  in  kilometsrs,  the  distance  being  counted  between  henchee  and  not  the 
distance  run  both  ways;  nor  were  the  runs  made  short  to  keep  the  ordinate  of  error 
close  to  the  origin  in  the  curve  of  allowable  error. 

From  Shreveport  the  precise  levels  ran  along  the  river  bank  to  the  head  of  the 
lower  river  swamp  country  at  Barbin  Landing;  thence  the  line  crossed  Avoyelles 
Prairie,  ran  along  the  bank  of  Bayou  des  Glaizes,  crossed  Atchafalaya  River  at 
Simmesport,  and  ended  on  Coast  and  Geodetic  Survey  P.  B.  M.  XLV  at  Smithland, 
on  the  Mississippi  River.  The  difference  of  closure  of  the  entire  loop— Smithland, 
Delta,  Shreveport,  Grand  Bend,  and  back  to  Smithland — was  -{-0.0216  meter.  The 
length  of  the  portion — Smithland  to  Delta— run  by  Coast  and  Geodetic  Survey  is 
248.4  kilometers,  and  the  remaining  portion  is  654  kilometers,  measured  aJong  the 
path  of  the  levels. 

Table  2  gives  the  results  of  observations  between  temporary  bench  marks;  they 
have  been  connected  as  a  continuous  line  and  the  precise  oench  marks  connected  as 
side  lines.  Descriptions  and  elevations  of  precise  bench  marks  are  given  in  Table 
3,  and  sket<)hes  of  location  shown  in  plates. 

From  Fulton,  Ark.,  to  Shreveport,  La.,  elevations  were  obtained  by  using  a  wve 
level,  as  practiced  on  Missouri  River  surveys.  This  work  having  been  done  in  the 
winter  oi  1886  and  1887,  permanent  marks  have  been  establishM  and  check  levels 
run.  The  lack  of  precise  levels  over  this  part  of  the  ri^er,  as  heretofore  said,  is 
somewhtft  atoned  for  by  accurate  wye  levels  well  checked.  Table  4  gives  descrip- 
tions and  elevations  of  bench  marks,  and  sketches  show  their  location. 

From  Shreveport  to  Atchafalaya  elevations  of  triangulation  stations  and  river  sec- 
tion reference  i>oints  were  obtained  b^  checked  wye  level  connections  to  precise 
bench  marks,  except  from  Barbin  Landing  down  only  duplicate  wye  levels  were  run 
along  the  river.  A  connection  from  head  of  Bayou  Cocodrie  to  Missimippi  River 
Commission  stone  ^  at  Black  Hawk  Landing  gave  a  difference  of  closure  -|-0.017 
meter,  the  distance  run  being  about  75  kilometers.  Duplicate  wye  levels  between 
stations  checked  within  0.05  meter.  Elevations  of  triangulation  stations  have  been 
given  in  Table  1,  and  those  of  river  section  reference  points  are  given  with, 
descriptions  in  Table  5.  Below  Shreveport  there  is  scarcely  an^  place  where  tho 
distance  between  two  benches  of  one  form  or  another  exceeds  1  kilometer. 

Table  2.— Precisb  lbykls. 

[Observers:  T.  C.  Thomaa,  T.  G.  Rombaner,  W.  H.  Polk,  E.  T.  Washburn,  E.  J.  Thomas, R.  S.  Boek. 

Alex.E.Kastl.] 

Inatrumental  oonstante, 

TABLE  A. 


Eem  level. 

Pivot  cor- 
rection fur 
a  distance 
of  1  meter. 

Date  of  de- 
termination. 

L.S.,No.  1. ....... 

L.8.,No.  1 

L.8.,No.  1 

M.R.C.,No.  1.-.. 
M.R.C..NO.  1  .... 

M.R.C.,No.  2 

M.R.C.,No.2.... 

L.S.,No  1 

L.8.,No.  1 

L.S.,No.l 

MilUmeUr. 
+0.010 
-fO.018 
+0.021 
—0.016 
—4).  006 
+0.014 
+0.002 
+0.005 
—0.001 
+0.002 

Feb.  16,1889 
June  4J889 
Oct.  17,1889 
Feb.  16,1889 
Oct  17,1889 
May  29, 1889 
Dec.  28,1889 
Oct.  6, 1891 
Oct.  8, 1891 
Jan.  20,1892 
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InttrumeHtal  constants, — Continaed. 


TABLE  B. 


Bubble  tnbe. 

Value  one 

division  for 

a  distance 

of  1  meter. 

Date  of  de- 
termination^ 

No.4 

MWimeUr. 
0.016 
0.016 
0.022 
0.013 
0.008 
0.014 
0.015 
0.021 
0.017 
0.018 
0.017 
0.016 

Feb.  16,1889 
June  4,1889 
Oct.   18,1889 
Feb.  16,1889 
July    5,1889 
Oct.   18,1889 
June  4,1889 
Dec.  28, 1889 
Oct.     8, 1891 
Jan.  20,1892 
Jan.  21,1892 
Jan.  21.1892 

Ko.4 

No.4 

No.l 

Ko.l 

Ko.l 

No.  2 

No.  2 

No.4 

No.4 

No.4 

No.4 

TABLE  a 


Bod. 

Length  of  1 

meter  on 

rod. 

Correction 
for  apur. 

II 

IV 

MiUimeUr». 

"999.866 

*999.890 

t999.973 

tl,  000. 053 

tl,  000.  Oil 

MUHmeteri. 
+47.5 
+48.2 
—60.1 
-55.6 
—66.9 

XII 

XV 

XVI 

*  Mean  of  Lake  Survey  and  Mississippi  River  Commission  determinations.    See  Mississippi  River 
ComrolHsiun  report,  1881,  p.  51. 
t  As  determined  by  the  Mississippi  River  Commission.    See  Cliief  of  Engineers'  Report,  1884,  p.  2,404. 

Tahulated  results, 

DELTA,  LA.,  TO  8HREVEP0RT  LA. 


Distance- 

Difference  of  elevation. 

Bench. 

Between 
bench 
marks. 

From 
Delta. 

West. 

East. 

Mean. 

Observer. 

C.  and  G.  Survey,  P.  B.  M.,  Ko. 
216 

KUomeUrs. 

KilomUen. 

MeUrt. 

Meteri. 

Metert. 

C.  and  O.  survey,  A  SW.  base. 
T    B.  M.  1 

0.1 

L9 
L2 
0.8 
2.0 
2.2 
2.7 
2.1 
3.5 
2.3 
2.4 
3.2 
L7 
1.4 
11 
1.7 
L2 
L8 
1.6 
2.0 
2.2 
L7 
XI 

0.1 

2.0 
8.2 
4.0 
6.0 
&2 
10.9 
13.0 
16.5 
18.8 
21.2 
24.4 
26.1 
27.6 
29.6 
81.8 
82.6 
34.3 
35.9 
87.9 
40.1 
41.8 
43.9 

5  —  L2435> 
)  —  1.2459S 

—  0.0290 

—  0.0433 
+  0.2754 

—  1. 1491 
+  0.6403 

—  0.1209 
+  0.7388 

2.0106 

—  0.3586 
+  L5064 
~  0.3484 
+  L8I59 

—  3.4498 

—  1.0468 
+  0.3248 
+  2.7457 

—  0.6668 

—  0.0614 
+  0.3648 

—  0.4186 
+  0.0790 

—  1.7118 

—  1.2406 

—  0.0231 

—  0.0418 
+  0. 2702 

—  1. 1625 
+  0.6367 

—  0. 1312 
+  0.7412 

—  2.0072 

—  0.3553 
+  1.6116 

—  0.8376 
+  1.8220 

—  8.4450 

—  1.0384 
+  0.3317 
+  2.7507 

—  0.6608 

—  0.0466 
+  0.8730 

—  0.4273 
+  0.0840 

—  L7048 

—  1.2463 

—  0.0260 

—  0.0425 
+  0.2773 

—  1.1608 
+  0.6385 
--  0. 1260 
+  0.7400 

—  2  0080 

—  0.3500 
+  1.5090 

—  0.3429 
+  1.8190 

—  3.4474 

—  1.0421 
+  0.3282 
+  2.  7482 

—  0. 6635 

—  0.0485 
+  0.8603 

—  0.4220 
+  0.0810 

—  L7083 

T.T.andR. 
R. 

2 

T.T. 

3 

T.T. 

4 

R. 

5 

T.T. 

6 

R. 

7 

T.T. 

8 

R. 

9 

T.T. 

10 

R. 

11 

T.T. 

lU 

R. 

12. 

R. 

13 

T.T. 

14 

T.T. 

15 

T.T. 

16 

R. 

17 

R. 

18 

T.T. 

10 

T.T. 

20 

R. 

21 

T.T. 
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Tabulated  results — Continued. 
DELTA,  LA.,  TO  SHRBVEPOBT,  LA.— Continaed. 


Bencb. 


T.  B.M.  22 

23 

24 

23 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

*2i 

43 

44 

45 

46 

47 

g:;;:::;:; 

60 

61 

52 

63 

54 

55 

66 

57 

68 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 , 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

M 


Distanoe — 


Between 
bench 
marks. 


Kiiomettr^. 
1.8 
2.2 
2.9 
1.6 
2.1 
1.0 
1.6 
L7 
2.1 
L3 
2.3 
2.1 
2.8 
3.4 
1.9 
2.5 
2.5 
2.7 
3.3 
2.4 
2.8 
2.6 
1.6 
2.6 
3.0 
2.2 
2.7 
1.7 
3.2 
3.2 
2.0 
2.8 
1.7 
4.2 
1.7 
2.3 
2.0 
0.9 
2.0 
1.5 
1.4 
1.9 
2.4 
2.6 
2.9 
7.0 
.  1.3 
1.7 
3.4 
3.6 
2.0 
2.6 
3.8 
2.5 
2.9 
1.2 
3.4 
1.8 
2.8 
2.5 
3.6 
2.9 
3.1 
2.6 
2.7 
3.3 
3.0 
2.1 
2.8 
3.4 
2.9 
1.5 
L3 
1.8 


From 
Delta. 


KUometeri 

46.7 

47.9 

50.8 

52.4 

54.6 

65.6 

67.0 

58.7 

60.8 

62.1 

64.4 

66.6 

69.3 

72.7 

74.6 

77.1 

79.6 

82.3 

85.6 

88.0 

90.8 

93.4 

95.0 

97.6 

100.6 

102.8 

105.5 

107.2 

110.4 

113.6 

115.6 

118.4 

130.1 

124.3 

120.0 

128.3 

130.3 

131.2 

133.2 

134.7 

130.3 

138.0 

140.4 

143.0 

146.9 

152.9 

154.2 

155.9 

159.3 

162.9 

164.9 

167.6 

171. 3 

173. 8 

176.7 

177.9 

181.3 

183.1 

185.9 

188.4 

192.0 

194.9 

198.0 

200.6 

2U3.3 

206.6 

209.6 

211.7 

214.5 

217.9 

220.8 

222.3 

223.6 

225.4 


Difference  of  eieTatiou. 


West 


+ 
+ 

+ 


+ 
+ 
+ 

+ 


Metert. 
+  1.7197 
+  0. 3301 

—  0. 4074 
0.4050 
0.9320 
1. 101^ 
1.7522 
2. 7615 

—  0. 6914 
+  L4792 

—  1.2130 

—  0. 1439 

—  0.0698 

—  L6697 

—  0.2831 

—  0.8820 
H-  1. 5919 

—  0. 8871 
-h  0.6488 

—  1.0122 

—  3. 0558 

—  0. 2879 
+  1.0882 

—  0.0142 

—  2.4375 
1. 2376 
1.7872 
0.3239 
0.0294 
0.0063 
2.5830 
0. 4U22 
6. 6276 
6. 8931 
6.7993 

—  0.8044 
-h  1.9239 

—  1. 7010 
+  2.4184 
+1'J.8907 
—10. 2144 
+14. 1808 
-t-  8.2597 

—  4. 0721 
-15.7384 
+  8.2666 

—  3.4797 
+  2.9036 
+18.7667 
+10.9680 
+18.4824 
-17. 2477 
+  7.7626 
+15. 5714 

—  5. 1150 
+10.3824 

—  8.2878 
+  8.2109 

—  3.2217 
4.8203 
1.9307 
6.3546 

—22.8284 

—  0. 3138 

—  9.8668 

—  3. 2188 

—  2.3510 
3.6168 
2.1046 
6.79&t 

+18. 4599 
+  2. 3616 

—  7.9681 
—13.0066 


+ 


+ 
+ 


East 


Meters. 


+  1 

+  0 

—  0 

+ 

+  0 

+  1 

+  1 

—  2. 

—  0 

+  1. 

—  1 

—  0 

—  0 

—  1 

—  0 

—  0, 

+ 1 

—  0 
+  0 

—  1 

—  3 

—  0 

+ 1 

—  0 

—  2 
1 


+ 
+ 
+ 

+ 
+ 


1 
0 
0 
0 
2 
0 

+  6, 
+  6 

—  6 

—  0 

+  1 
1 

+  2 
+  13 
—10 
+14 
+  8 

—  4 
—16 

+  8 

—  3 
+  2, 
+18 
+  10 
+18 
—17 
+  7 
+16 

—  6 
+10 

—  8 
+  8 

—  3 


+ 
+ 

—  6 
—22 

0 
9 
3 
2 
3 
2 
6 
+18, 
+  2, 

—  7 
1—13 


+ 

+ 


7173 
3258 
4001 
4641 
9403 
0995 
7571 
7601 
5997 
4820 
2044 
1416 
0673 
6696 
2946 
8788 
6988 
8821 
6430 
0138 
0450 
2909 
0860 
0197 
4876 
2404 
7870 
3245 
0215 
0149 
6825 
3926 
6228 
8849 
7983 
7988 
9144 
6982 
4180 
8929 
2141 
1797 
2572 
0681 
7362 
2666 
4812 
8986 
7610 
9710 
4837 
2458 
7599 
5732 
1142 
3864 
2813 
2083 
2169 
8244 
9302 
3479 
8219 
3101 
8625 
2086 
3617 
5177 
1947 
7934 
4570 
3652 
9677 
6080 


Mean. 


+ 
+ 
+ 
+ 


Meten. 
+  1.7185 
+  a  3280 
0. 4037 
0.4646 
0.9361 
1.1004 
L7546 
2.7608 
0.5056 
1.4806 
1.2087 
0.1427 
0.0686 
L6696 
0.2888 

—  0.8804 
+  L5063 

—  0.8846 
+  0.6460 

—  1.0130 

—  3.0504 

—  0.2894 
+  1.0871 

—  0.0170 

—  2.4376 
L2390 
1.7871 
0.3242 
0.9255 

+  0.0106 
2.5827 
0.3974 
6.6262 
6.8890 
6.7088 
0.8016 
L9191 
1.6996 
2.4182 
+13.8918 
—10.2143 
+14. 1802 
+  8.2585 

—  4.0701 
—15. 7373 
+  8.2600 

—  3.4804 
+  2.9011 
+18. 7638 
+10.9696 
-(-18.4831 
—17.2467 
+  7.7612 
+16. 6723 

—  6. 1146 
+10.3844 

8.2846 
8.2096 
3.2188 
4.8223 
1.9804 
6.8612 
—22.8251 
0.  3119 
9.8641 
3. 2137 
2.3513 
3.5172 
2.1946 
6.7949 
+18.4589 
+  2.3634 

—  7.9679 
-13.6047 


Obaerrer. 


+ 
+ 
+ 


+ 
+ 
+ 


+ 


+ 
+ 


+ 
+ 


T.T. 

K. 

T.T. 

R. 

T.T. 

T.T. 

R. 

R. 

T.T. 

R. 

T.T. 

R. 

T.T. 

T.T. 

R. 

T.T. 

R. 

T.T. 

R. 

T.T. 

R. 

R. 

T.T. 

R. 

T.T. 

R. 

T.  T.  and  P. 

R. 

T.T. 

R. 

T.T. 

T.T. 

R. 

T.T. 

R. 

T.T. 

T.T. 

R. 

P. 

W. 

R. 

W. 

R. 

W. 

R. 

W, 

R. 

W. 

R. 

W. 

R. 

R. 

W. 

R. 

W. 

R. 

W. 

R. 

W. 

R. 

W. 

R. 

W. 

R. 

W. 

R. 

W. 

R. 

W. 

R. 

W. 

B. 

B. 
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Tabulated  retulU — Oontinaed. 
DELTA,  LA.,  TO  SHBBYEPOBT,  LA.— Ccmtiiiiud. 


DUtano« — 

Difference  of  elevation. 

Bench. 

Between 
bench 
marlu. 

From  Delta. 

West. 

Bast. 

Mean. 

Observer. 

T    n    'M'    OR 

KUom§Ur». 
1.6 
1.6 
LI 
0.9 
2.9 
1.9 
2.8 
2.1 
2.2 
1.6 
2.2 
2.6 
3.8 
2.1 
1.0 
3.0 
L4 
3.4 
2.4 
2.8 
1.2 
L4 

KUomsUrt. 
227.0 
228.5 
229.6 
230.5 
233.4 
235.3 
238.1 
240.2 
242.4 
243.9 
246.1 
248.7 
252.6 
254.6 
255.6 
258.6 
260.0 
263.4 
265.8 
268.6 
269.8 
27L2 

MeUrt. 
—  7.3752 

MeUn. 

~  7.3703  1 

Metera. 

—  7. 3728 
+  5.9777 

11.0237 

—  5.06:^ 
+  a  8293 
+  0.6061 
+  7.0406 
+  5.4421 

—  3.1563 

—  7.8007 
+  8.8846 
+  6. 8816 
+  6.3153 
—16.6310 

—  9.0606 
+  0.6373 

—  2.9U1 
+  0.5302 
+  0.0857 
+  0.8191 

—  0.0658 
+  6.1198 

W. 

90 

+  5.0796    -1-  5.07.')8 

B. 

97 

-11.0220 

—  5.0622 
+  8.8277 
+  0. 6971 
+  7.0439 
+  5.4396 

—  3.1581 

—  7.8013 
+  8.8799 
+  6.8795 
+  6.3187 
—16.6279 

—  9.0705 
*+  0.6333 

—  2.9461 
+  0.5331 
+  0.0883 
+  0.8209 

—  0.0685 
+  6.1210 

-11.0254 
6.0645 
+  8.8309 
+  0.6032 
+  7.0373 
+  5.4447 

—  3. 1545 

—  7.8000 
+  8.8894 
+  6.8837 
+  6.3119 
-16. 6341 

—  9.0687 
+  0. 6413 

—  2. 9431 
+  0. 6272 
+  0.0831 
+  0.8173 

—  0.0632 
+  6.1187 

B. 

96 

W. 

99 T 

B. 

100 

W. 

101 

B. 

102 

w. 

103 

B. 

104 

W. 

105 

W. 

106 

B. 

107 

B. 

108 

W. 

100 

P. 

ilO 

B. 

Ill 

W. 

112 

B. 

113 

W. 

114 

B. 

115 

E.T. 

116 

B. 

SHBEVEPOBT,  LA.,  TO  GKAND  BEND,  LA. 


Bench. 

Difit4uice— 

Difference  of  eleyation. 

• 

Between 

bench 

marks. 

From 
Shreveport. 

South. 

North. 

Mean. 

Observer. 

T. 

B.  M.U7 

KiUkmeUrt. 
2.0 
2.8 
2.3 
1.8 
2.5 
1.6 
2.3 
2.0 
2.3 
2.6 
1.7 
1.1 
2.1 
2.6 
2.9 
2.4 
2.1 
2.1 
2.5 
2.2 
2.1 
1.6 
1.6 
L2 
2.0 
L3 
LO 
L9 
•  2.0 
1.7 
2.0 
1.4 
L5 
L6 
2.0 
2.3 
2.0 
2.6 
2.1 

KHomettr: 
2.0 
4.8 
7.1 
8.9 
11.4 
13.0 
15.3 
17.3 
19.6 
22.2 
23.9 
25.0 
27.1 
29.7 
32.6 
35.0 
37.1 
30.2 
41.7 
43.9 
46.0 
47.6 
49.2 
60.4 
52.4 
63.7 
64.7 
60.6 
58.6 
60.3 
62.3 
63.7 
66.2 
66.8 
68.8 
71.1 
78.1 
76.7 
77.8 

Mftert, 

—  3.5870 

—  1. 2191 
+  0.6359 

—  1.0273 

—  0.4612 
+  0.7091 

—  L1094 

—  1.8361 

—  0. 7537 
+  0.7112 

—  0. 8750 
+  0.5561 

—  0. 3437 
+  0.7701 

—  1.3116 

—  0.5996 

—  0.9909 

—  0. 2141 

—  0. 9373 
+  1.3214 

—  0. 1626 

—  0.3640 
+  0. 5528 

—  0.6924 

—  0.  7584 
+  0.0290 

—  0. 0150 

—  0.6093 

—  0. 5618 
+  0.4103 

—  1.6378 
+  0.9605 
+  0.2702 
+  0.3804 

—  0. 5514 

—  0.5331 

—  2. 7110 
+  0.4455 
+  O.OGM 

MeUrt. 

—  3.5826 

—  1. 2226 
+  0.6432 

—  1.0317 

—  0.4682 
+  0.7030 

—  1. 1035 

—  1.8362 

—  0.7507 
+  0.7166 

—  e.8724 
+  0.5556 

—  0.3430 
+  0.7755 

—  1.8084 

—  0.6021 

—  0.9859 

—  0.2184 

—  0.9344 
+  1.3233 

0.1654 

—  0. 3617 
+  0.5563 

—  0. 6967 

—  0. 7540 
4  0.0339 

—  0.0137 

—  0.5094 

—  0.5568 
+  0.4060 

—  1.6449 
+  0.9340 
+  0.2738 
+  0.3819 

—  0.5575 
6. 5202 

—  2.7066 
+  0.4633 
+  0.0061 

Meter$. 

—  3. 5848 

—  1.2209 
+  0.6306 

—  1.0295 

—  0. 4597 
+  0.7063 

—  1.1065 

—  1.8361 

—  6.7522 
+  0.7139 

—  0. 8737 
+  0.5558 

—  0.8433 
+  0.7728 

—  1. 3100 

—  0.6008 

—  0.9B84 

—  0.2163 

—  0.0359 
+  1.3223 

—  0.1640 

—  0.3628 
+  0.5546 

—  0.6946 

—  0. 75D2 
+  0.0315 

—  0. 0144 

—  0.6094 

—  0.5593 
+  0.4081 

—  1. 6414 
+  0.9523 
+  0. 2720 
4  0.3811 

—  0.5545 

—  0.5311 

—  2.7088 
4  0.4494 
+  0.0628 

E.T. 

118 

E.T. 

119 

B. 

120 

E.T. 

121 

B.T. 

122 

B. 

128 

B. 

134 

W. 

126 

B.T, 

126 

B. 

127 

B. 

128 

E.T. 

129 

B.T. 

130 

B. 

131 

E.T. 

132 

B. 

133 

E.  T.  and  P. 

134 

B. 

135 

B. 

136 

B. 

187 

B. 

138 

B. 

139 

B. 

140 

B. 

141 

B. 

142 

B. 

143 

B. 

•     144 

B. 

146 

B. 

146 

B. 

147 

B. 

148 

B. 

149 

B. 

150 

B. 

151 

B. 

152 

B. 

158 

B. 

164 

B.aiidP. 

1S6 

B. 
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Tabulated  retulta — Continued. 
SHRBVBPOBT.  LA.,  TO  ORAITD  BBND.  LA.>-Conti]iaed. 


Bench. 


T.  B.  M.  156 
157 
158 
159 

P.B.M.  57 

T.  B.  M. 


1... 
2... 
3... 
4... 
6... 
«... 
7... 
8... 

§»:: 

10... 

11... 

12... 
13... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25*.. 
26... 
27... 
28... 
29... 
30... 
31... 
32... 
33... 
34... 
35... 
36... 
37... 
38... 
89... 
40... 
41... 
42... 
43... 
44... 
45... 
46... 
46i.. 
47... 
474.. 
48*.. 
49... 
60... 
61... 
52... 
53... 
54... 
55... 
56... 
67... 
58... 
69... 
60... 
61... 
62... 
63... 
64... 
66... 
W... 


Distaiioe — 


DifforoDce  of  elevation. 


Between 
bench 
marks. 


KUometer*. 
2.0 
1.5 
1.6 
1.9 
1.1 
2.5 
2.0 
1.7 
1.3 
1.8 
1.0 
1.3 
1.1 


1.3 
0.6 
1.6 
1.1 
1.9 
0.9 
3.2 
1.1 
2.6 
1.1 
2.2 
1.3 
1.9 
1.1 
2.5 
1.4 


2.6 
2.0 
1.3 
0.8 
2.0 
2.6 
1.6 
3.0 
1.7 
0.9 
2.7 
0.6 
2.9 
1.9 
1.8 
1.7 
1.1 
0.5 
1.0 
1.0 
2.1 
1.6 
1.9 
0.4 


2.0 
1.8 
1.7 
1.6 
2.2 
1.5 
2.4 
0.5 
1.9 
1.5 
1.1 
1.0 
0.7 
1.1 
1.2 
1.2 
1.2 
1.1 


From 
3hrevepert 


70.8 
81.3 
82.9 
84.8 
85.9 
88.4 
90:4 
92.1 
93.4 
94.7 
95.7 
97.0 
98.1 


99.4 
100.0 
101.6 
102.7 
104.6 
105.5 
108.7 
109.8 
112.4 
113.5 
115.7 
117.0 
118.9 
120.0 
122.5 
-123.9 


126.5 
128.5 
129.8 
130.6 
132.6 
135.2 
186.8 
189.8 
141.5 
142.4 
145.1 
145.7 
148.6 
150.5 
152.3 
154.0 
155.1 
155.6 
156.6 
157.6 
159.7 
161.3 
163.2 
163.6 


r65.6 
167.4 
169.1 
170.7 
172.9 
174.4 
176.8 
177.3 
179.2 
180.7 
181.8 
182.8 
183.5 
184.6 
185.8 
187.0 
188.2 
189.3 


South. 


4- 


+ 
+ 

-f 

+ 


MeterM. 
0.1494 
0.6362 
0. 9580 

0.  nil 

0.0463 
1.7117 
2.9657 
0.0988 
0.1063 
0.6659 
0.4940 
0.8874 
3.1280 
1.0310 
1.1238 
0. 1780 
1.4860 
1.0917 

—  0.5487 

—  0.0716 

—  1. 1071 
-I-  0.9904 

—  0.7367 

—  1.2009 
+  0.4252 
-f-  2.0737 

—  2.3472 
+  1.0931 

1.3228 
1.6887 
0.3475 
1.4153 

—  2.4430 
+  1.9920 

—  0.1097 
+  0. 1537 

—  2. 1498 
+  1.1788 

—  2.1796 
+  1.4369 

—  0. 1520 

—  0.8610 

—  0.0634 

—  0.5916 

—  0.0081 

—  1.3064 
+  0.9099 

—  2.3534 
+  2.4431 

—  2.9926 
+15.4896 
—18.9252 
-f-  0.1084 

—  0.3294 
+  0.2584 
+  0.6965 

—  1.0437 

—  0. 6747 

—  1.1987 

—  0.0206 
+  0.4916. 
+  0.5229 

—  2.5352 
+  0.5690 

—  0.4060 
■f  1.0861 

—  0.1057 

—  1.1602 
+  0.7817 

—  0. 3137 

—  0.2963 
0.3020 
0.2839 
0.0490 


North 


+ 
+ 


+ 


+ 


+ 
+ 


+ 


Meters. 

—  0.1437 
i+  0.6:123 
I—  0.9545 
:—  0. 1089 
4-  0. 0470 

1.6035 
2.9662 
0.0992 
0. 1021 
0.6636 
+  0.4971 

—  0.8860 
+  8.1330 

—  1. 0703 
1.1276 
0.1758 
1.4867 
1.0927 
0.5523 
0.0690 
1. 1051 
0. 9875 
9.7380 
1.2024 
0.4269 
2  0770 
2.3408 
1.0956 
1.3163 
1.6450 
0.3485 
1.4087 
2.4471 
1.9970 
0. 1116 
0.1658 
2.1489 
1.1809 
2.1821 
1.4891 

—  0.1M7 
0.8688 
0.0573 
0.5886 
0.0120 
1.3106 
0.9085 
2.3549 
2.4406 
2.9967 

+16.4868 
—13.9209 
0.1083 
0.3255 
0.2677 
0.7086 
1.0467 
0.6744 
1.2006 
0.0209 
0.4951 
0.5216 
2.5352 
+  0.6680 

—  0.4167 
+  1.0831 

—  0. 1097 

—  1.1643 
+  0.7797 

—  0.3087 

—  0.2985 

—  0.2994 
+  0.2874 
+  0.0623 


+ 
+ 


+ 
+ 


+ 
+ 

+ 
+ 


Kean. 


+ 

+ 


+ 
+ 


Meten. 

-  0. 1465 
+  0.6343 
0.9562 
0.1100 
0.0466 
1.7026 
2.9659 
0.0900 
0.1042 
0.6647 
0.4956 
0.8867 
8.1305 
1.0506 
1.1257 
0.1769 
1.4863 
1.0922 
0.5605 
0.0703 
1.1061 
0.9889 
0.7874 
1.2016 
0.4260 
2.0764 
2.3440 
1.0043 

—  1.3196 
+  1.6410 

0.8480 
1.4120 
2.4450 

1.  wV4d 

—  0. 1107 
+  0. 1647 

—  2.1483 
+  L1799 

—  2.1808 
+  1.4380 

—  0.15S9 

—  0.8049 

—  0.0658 

—  0.6900 

—  0.0100 

—  1.3085 
+  0.9002 

—  2.8541 
+  2.4419 

—  2.9940 
4  15.4882 
1—13.9200 

0.1084 
0.3274 
0.2680 
0.7026 
1.0452 
0.6745 
1.1007 
0.0237 
0.4933 
0.5222 
2.6352 
0.6685 
0.4100 
1.0840 
0.1077 
1.102s 
0.7807 
0.3112 
0.2949 
0.8007 
0.2867 
-^  0.0607 


+ 

+ 


+ 
+ 


R. 
R. 
B. 
R. 
R. 
R. 
R. 
R. 
B. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
B. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
P. 
P. 
B. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
B. 
R. 
R. 
R. 
R. 
R. 
B. 
B. 
B. 
B. 
B. 
B. 
R. 
B. 
R. 
R. 
R. 
R. 
B, 


*  Biyer  oroating . 
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Tahuiaied  reanlU — Continned. 
SEKSYKPOBT,  LA^  TO  0BA2n^  BEND.  LA.— Contiiiaed. 


BisUnce— 

Difference  of  elevation. 

BfPftlt, 

Between 

bench 

mark*. 

Froin 
Sbreveport. 

South. 

North. 

Mean. 

Observer. 

T.  &K.  «7 

Kilometers. 
1.6 
1.3 

KUometere. 
190.9 
192.2 
193.8 

Meter*. 

—1. 7961 

+0.2122 

+1. 1181 

+1. 9791 

—0.7993 

+0.0623 

+0.5761 

—0.6640 

—0.5605 

—0.2100 

—0.6656 

—0.9213 

—0.6132 

+0. 1642 

+0. 23:n 

—1.0530 

—0.7438 

—0.5308 

+0. 1612 

—2.1739 

+1.9671 

—0.7042 

—0.0447 

—0.1133 

—1. 6176 

+1. 7916 

—1.2314 

+1.2253 

- 1. 8699 

-t  1.1816 

—1. 3693 

Metsre. 

—1. 7941 

+0.2067 

+1. 1169 

+1.9806 

-0.8032 

+0.0568 

+0. 5728 

*-0.6679 

—0.5608 

—0.2104 

-0.5635 

-0.9223 

—0.6147 

+0.1690 

+0.2374 

—1.0591 

—0.7479 

—0.5303 

+0. 1606 

—2.1680 

+1.9689 

—0.6997 

—0.0408 

—0.1112 

—1.6191 

+1.7921 

—1. 2317 

-f  1.2281 

—1. 8701 

-1-1. 1827 

—1.3725 

MeUrt. 

—  1.7946 
+  0.2094 
+  1.1170 
■+  1.9798 

—  0. 8012 
+  0.0596 
+  0.5744 

—  0.0659 

—  0.5606 

—  0. 2102 

—  0.5645 

—  0.9218 

—  0.6139 
+  0.1666 
+  0.2352 

—  1.0560 

—  0.7458 
0.6305 

+  0.1608 

—  2. 1709 
+  1.9680 

—  0.7019 

—  0.0427 

—  0.1122 

—  1.6183 
+  1.7918 

—  1.2315 
+  1.2267 

—  1.8700 
+  1.1821 

—  i.:r709 

R. 

68 

R. 

661 

B. 

5»..::...::..:.:. .. 

R. 

70 

4.1 
8.8 
2.0 
1.6 
2.6 
1.8 
3.1 

197.9 
201.7 
204.3 
205.9 
20K.4 
210.2 
213.3 

R. 

71 

R. 

72 

R. 

71 

74 

R. 
R. 

75 

R. 

70 

R. 

77* 

R. 

78 

2.6 
2.4 
4.0 
2.3 
3.4 
6.1 
0.2 
1.9 
1.2 
1.6 
1.8 
1.7 
1.3 
1.7 
1.9 
0.9 
1.8 
1.3 
0.3 

215.8 
218.2 
222.2 
224.6 
227.9 
233.0 
239.2 
241.1 
242.3 
243.9 
245.7 
247.4 
248.7 
230.4 
252.8 
253.2 
255.0 
256.3 
256.6 

R. 

7f 

R. 

80 

R. 

81 

R. 

83 

R. 

a 

R. 

84 

R. 

85 

B. 

80 

B. 

87 

B. 

88 

B. 

80 

B. 

90 

B. 

n 

93 

B. 
B. 

93 

B. 

94 

B. 

96 

B. 

P.B.M.  70 

B. 

*  River  crossing. 
ORAJn>  BEND.  LA..  TO  SMITHLAND,  LA. 


Distance- 

Difference  of  elevation. 

Beaeh. 

Between 
beneL 
marks. 

From 
Grand 
Bend. 

South. 

North. 

Mean. 

Observer. 

P.  B.lf.76 

KUometert. 

KUomeUrt. 

Meter*. 

Meter*. 

Meter*. 

T.B.M.   1 

2.82 
0.63 
1.26 
1.56 
1.62 
L86 
1.28 
1.67 
1.74 
1.70 
1.43 
1.39 
1.24 
LIO 
0.86 
1.44 
0.86 
0.79 
1.25 
0.49 
1.29 
0.82 
0.94 
0.74 
0.82 
0.80 
0.47 
L20 

a76 

2.32 
2.95 
4.21 
6.76 
7.38 
9.23 
10.61 
12.18 
13.92 
15.02 
17.05 
18.44 
19.68 
20.78 
21.64 
23.08 
23.94 
24.73 
26.98 
26.47 
27.76 
28.68 
29.62 
80.26 
31.08 
31.88 
32.36 
33.66 
84.80 

+0.8921 
—a  2986 
—0.7896 
-0.0735 
-0.0317 
+0.6455 
—0.9126 
+0.3312 
-0.9638 
+0.0861 
+0.0384 
+0. 9791 
—1.9427 
+0.3987 
—0.8871 
—0.0652 
—0.1386 
+0.9889 
-0.3563 
—0.1207 
—0.0402 
—0.0421 
+0.0442 
—0.3286 
+0. 1441 
+0.0738 
+0.0289 
+0.2458 
—0.2229 

+0.8840 
-0.2962 
-0.8021 
—0.0803 
-0.0363 
+0.6419 
-0.9106 
+0.3295 
—0.9700 
+0.0862 
+0.0324 
+0.9672 
—1.9459 
+0.3942 
—0.8860 
—0.0683 
—0.1420 
+0.9868 
—0.35.6 
-0.1234 
-0.0459 
—0.0430 
+0.0436 
-0.3323 
+0.1389 
+0. 0742 
+0. 0251 

+0.8886 
—0.2974 
—0.7958 
—0.0769 
—0.0310 
+0.6437 
—0.9116 
+0.3304 
--0.9669 
+0.0862 
+0.0364 
+0.9732 
-L9443 
+0.3965 
—0.8866 
—0.0668 
—0.1403 
+0.9879 
—0.3570 
-0.1221 
-0.0431 
—0.0426 
+0.0439 
—0.3305 
+  0.1415 
+0.0740 
+0.0270 

3 

K. 

3 

K. 

4 

K. 

5 

K. 

e 

K. 

7 

K. 

8...^ 

K. 

9 

K. 

10 

K. 

11 

K. 

12 

K. 

13 

K. 

14 

K. 

16 

K. 

10 

K. 

17 

K. 

18 

K. 

19 

K. 

30 

K. 

31 

K. 

33 

K. 

33 

K. 

34 

K. 

36 

K. 

30 

K. 

37 

K. 

3t. 

+0.2447     +0.2453 
—0.2249    —0.2239 

K. 

».^ 

K. 
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TaBLX  3. — D&8CRIFTI0XS  AND  KLKVATION8  OF  PRECISB  BRNCH  MARKS  FROM  DBLTA, 

LA.y  TO  Smitulakd,  La. 
NOTS. — ^AU  benoh-mark  monnments,  when  not  otherwise  described^  consist  of 

u  s. 

pieoea  of  limestone  46  eentimeters  sqnare  and  15  centimeters  thick,  marked    *q 

witli  spherical-headed  copper  bolts  leaded  in  npper  faces,  and  boned  1.2  meters  nn- 
dar  groondy  access  being  given  throngh  12-centimeter  iron  pipes  set  on  top.  Each 
pipe  has  a  cast-iron  coyer,  fastened  by  a  horizontal  bolt  through  cAp  and  pipe.    The 

Tj     Q     JP 

c^  has  a  small  boss  and  the  letters    '  q    '  raised  on  top.    Elevations  are  expressed 

B.      111. 

in  meters  above  the  Cairo  datnm  and  apply  to  the  top  of  the  bolt  in  the  nndergronnd 
stone.  Elevation  of  boss  of  pipe  cap  can  be  found  in  any  case  by  adding  1.24  meters 
to  elevation  of  copper  bolt. 

C.  and  O.8.  P.  B.M.  215:  For  description,  see  Report  Chief  of  Engineers,  1885, 
pure  2676.    Elevation,  34.084. 

P.  B.  M.  2:  At  northeast  comer  of  the  most  easterly  of  the  Vicksburg,  Bhreve- 
port  and  Pacific  Railroad  section  houses  at  Mound  Station,  MadiHon  Parish,  La. 
bench  is  0.8  meter  south  and  0.2  meter  east  of  northeast  comer  of  house.  Elevation, 
SL532. 

P.  B.  M.  8:  In  northeast  comer  of  yard  of  Mrs.  N.  Thomas,  at  California  Station, 
Madison  Pariah,  La.,  about  400  meters  south  of  Vicksburg,  Shreveport  and  Pacific 
Raifaroad  Bridge  No.  25.    Elevation,  33.070. 

P.  B.  M.  4:  In  southwest  comer  of  yard  around  cabin,  and  opposite  store  at  Barnes 
Station,  Madison  Parish,  La. ;  13.4  meters  from  soutiiwest  corner  of  cabin  chimney, 
and  44  meters  north  of  center  of  railroad  siding.    Elevation,  30.880. 

P.  B.  M.  5 :  Hole  in  bead  of  cojpper  bolt  leadM  horizontally  in  south  wall  of  court- 
house at  Tallulab,  Madison  Pansn,  La.  Bolt  is  0.6  meter  west  6f  west  side  of  main 
dotir  and  0.55  meter  above  floor  of  gallery.    Elevation,  34.163. 

P.  B.  M.6:  Cross-cut  on  west  end  of  iron  door  sill  at  south  entrance  of  Tallulah 
eoart-house.     It  is  nearly  under  P.  B.  M.  5.    Elevation,  33.767. 

P.  B.  M.  7:  On  east  bank  of  Lake  One,  57  meters  north  of  east  pier  of  Vicksburg, 
Shreveport  and  Pacific  Railroad  Bridge  and  in  a  southwesterly  direction  from  Wad- 
dilPs  sawmUl.    Elevation,  29.743. 

P.  B.M. 8:  At  northwest  comer  of  store  at  Quebec  Station,  Madison  Parish,  La. 
Store  is  110  meters  southwest  fh>m  west  end  of  railroad  siding  and  60  meters  east  of 
east  end  of  railroad  bridge  over  Bayou  Dispute.     Elevation,  29.064. 

P.  B.  M.  9:  On  east  bank  of  Tensas  River,  in  a  southeasterly  direction  from  railroad 
bridge,  and  in  direct  range  of  second  bent  of  east  bridge  approach,  8.7  meters  south 
of  eenteir  line  of  track.    Elevation,  29.996. 

P.  B.M.10:  At  Dallas,  Madison  Parish,  La.  Bench  is  2.35  meters  east  of  brick 
chimney  of  first  cabin  west  of  Tensas  River,  on  north  side  of  railroad  track,  and  4.1 
meten  north  of  center  line  of  track.    Elevation,  29.409. 

P.  B.  M.  11:  In  northwest  comer  of  yard  of  house  occupied  by  section  foreman  at 
Waveriy,  Madison  Parish,  La.  Bench  is  55  meters  south  of  center  of  railroad 
traek,  aad  20.5  meters  north  of  house,  in  continuation  of  west  wall.  Elevation,  30.- 
IIS. 

P.B.M.12:  On  west  bank  of  Bayou  Ma^on,  near  Vicksburg,  Shreveport  and 
Paeifie  Railroad  Bridge.  Bench  is  in  direct  range  of  the  fourth  bent  of  west  bridge 
approach,  40  meters  south  of  center  of  tiack,  and  10.8  meters  northeast  of  blazed 
locust.    Elevation,  28.801. 

P.  B.  M.  13:  At  Delhi,  Richland  Parish,  La.,  in  northwest  comer  of  residence  lot 
bolonging  to  W.  T.  Insley.  Bench  is  27.3  meters  south  of  center  line  of  track,  20.4 
maten  east  of  Catholic  church-yard  fence,  and  1  meter  south  and  1  meter  east  of 
Borthweat  fence  comer.    Elevation,  34.927. 

P.  B.M.14:  At  Carpenter  Station,  Richland  Parish,  La.,  in  southeast  comer  of 
yard  of  cabin  standing  opposite  railroad  platform.  Bench  is  15.4  meters  north  of 
c«at«r  of  track,  and  2S.8  meters  soutiieast  of  southeast  comer  of  cabin.  Elevation, 
SX614. 

P.  B.  M.  15:  At  Holly  Ridge,  Richland  Parish,  La.,  in  vard  of  residence  of  W.  F. 
W instead;  23.4  meters  south  of  front  line  of  gallery ;  1.8  meters  west  of  main  door 
to  hoossL  and  18.3  meters  north  of  center  line  of  track.    Elevation,  32.089. 

P.  B.M.  16:  In  court-house  yard  at  Ravyille,  Richland  Parish,  La.  Bench,  0.8 
meter  west  of  northwest  comer  of  ''  L  '^  in  court-house  front,  0.9  meter  north  of 
nortli  wall,  and  61  meters  south  of  center  of  track.    Elevation,  30.662. 

P.  B.  M.  17 :  Hole  in  head  of  copper  bolt  leaded  in  face  of  "  L  "  of  court-house  front, 
RAyriUe,  La. ;  0.09  meter  west  of  north  door,  and  0.4  meter  above  floor  line.  Eleva- 
tion, 32.992. 

P.  B.  M.  18:  On  east  bank  of  Boeuf  River,  in  a  southeasterly  direction  from  Vicks- 
bwfg,  Shreveport  and  Pacific  Bridge;  70.6  meters  souUi  of  center  line  of  track, 
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and  in  direct  range  of  first  bent  east  end  of  bridge  approach;  12.5  meters  from  ri 
bank,  and  200  meters  northeast  of  honse.    Elevation,  30.573. 

P.  B.  M.  19 :  At  Girard,  Richland  Parish,  La. ;  east  side  of  yard  of  Mrs.  Braahear 
meters  east  and  4.5  meters  south  of  southeast  comer  of  brick  chimney  at  east  end 
house,  and  26  meters  south  of  center  line  of  track.    Elevation,  30.321. 

P.  B.  M.  20:  Hole  in  head  of  copper  bolt  leaded  in  east  face  of  brick  chimney 
east  end  of  Mrs.  Brashear's  house  at  Girard,  Richland  Parish,  La.    Bolt  is  0.3  met^ 
from  north  face  of  chimney  and  1  meter  above  springing  course.    Elevation,  32. 

P.  B.  M.  21 :  In  southeast  comer  of  garden  lying  in  a  northwesterly  direction  fi 
railway  platform  at  Crew  Lake  Station,  Richland  Parish,  La.  Bench  is  4.5  mel 
west  ot  southwest  corner  of  store  at  Crew  Lake,  on  line  of  front  of  store,  and 
meters  north  of  center  line  of  track.    Elevation,  26.443. 

P.  B.  M.  23:  In  northeast  comer  of  yard  on  plantation  of  F.  L.  Whitehead  at 
don  Station,  Ouachita  Parish,  La.    Bench  is  14.7  meters  north  and  9.5  meters  east 
northeiist  corner  of  brick  chimney  at  east  end  of  an  L-Bhaped  cabin  in  same  yard 
bench.    Elevation,  25.787. 

P.  B.  M.  24 :  In  grass  plot  south  of  round'-house  at  Y icksbnrg,  Shi;i»veport  and  P 
oific  Shops,  Monroe,  Ouachita  Parish,  La.    Bench  is  in  southwest  comer  of  plot,  . 
meters  north  of  center  line  of  track  and  2.4  meters  east  of  east  wall  of  office  bnild« 
ing.     Elevation,  27.994. 

P.  B.  M.  25 :  Is  cross-cut  on  northwest  comer  of  iron-roller  plate,  set  on  granite  rafj 
of  concrete  pier,  with  sheet-iron  casing  at  north  side  of  east  end  of  bridge,  oven 
Ouachita  River,  at  Monroe,  Ouachita  Parish^  La.    Elevation,  30.810.  \ 

P.  B.  M.  26:  Is  an  arrow  cross  (-i — p)  cut  in  granite  capstone  of  concrete  pier  witk 
sheet-iron  casing  at  north  side  or  west  end  of  bridge,  over  Ouachita  River,  at  MoU" 
roe.    Elevation,  30.857. 

P.  B.  M.  27 :  In  northwest  comer  of  court-house  yard  at  Monroe.  Bench  is  in  lino 
of  oak  trees  parallel  to  court-house  front  and  miidway  between  two  lines  of  oak< 

Parallel  to  north  wall,  45  meters  west  and  9  meters  north  of  northwest  corner  of 
uilding.    Elevation,  29.964. 

P.  B.  M.  28:  In  northeast  comer  of  yard  of  T.  C.  McLain,  West  Monroe,  Ouachita 
Parish,  La.,  at  southwest  comer  of  Cotton  and  Natchitoches  streets.  Bench  is  9.i 
meters  east  of  center  line  of  McLain's  house  and  10  meters  north  of  north  face  of 
brick  chimney  at  east  side  of  honse.    Elevation,  29.219. 

P.  B.  M.  29:  At  northwest  corner  of  section-house  yard  at  Ch^ni^re  Station,  Oaa- 
chita  Parish,  La.  Bench  is  17.5  meters  south  of  center  line  of  track  and  63.7  meters 
east  of  Vicksburg,  Shreveport  and  Pacific  pile  bridge  No.  181.    Elevation,  33.494. 

P.  B.  M.  30:  At  northwest  comer  of  yard  of  C.  C.  Harris,  Calhoun,  Ouachita  Par- 
ish, La.  Bench  is  18  meters  west  and  7.5  meters  north  of  northwest  corner  of  Har- 
ris's house,  and  45  meters  south  of  center  of  track.    Elevation,  56.626. 

P.  B.  M.  32:  At  Choudrant,  Lincoln  Parish,  La.,  1  meter  east  and  4.4  meters  north 
of  southeast  corner  of  Farmers'  Union  office,  and  66  meters  north  of  center  line  of 
track.    Elevation,  52.596. 

P.  B.  M.  33 :  In  court-house  yard,  Ruston,  Lincoln  Parish,  La.  Bench  is  1.5  meters 
south  and  1.5  meters  west  of  southeast  corner  of  brick  building  used  as  sherifiTa  office, 
at  southwest  corner  of  Louisiana  and  Vienna  streets.    Elevation,  102.030. 

P.  B.  M.  34 :  Is  50  meters  northwest  of  platform  at  Allen  Green  station,  Lincoln 
Parish,  La.,  46  meters  north  of  center  line  of  track,  1  meter  east  of  frame  store,  and 
27  meters  northeast  of  blazed  oak.    Elevation,  106.818. 

P.  B.  M.  35:  In  northwest  corner  of  yard  of  Mr.  Madden,  Slmsboro,  Lincoln  Parish, 
La.  Bench  is  1  meter  f^om  street  line,  1  meter  from  fence  on  west  side  of  yard,  and 
24.5  meters  from  northwest  comer  of  house.    Elevation,  103.814. 

P.  B.  M.  36 :  In  southeast  corner  of  section-house  yard  at  Arcadia^  Bienville  Par- 
ish, La..  6  7  meters  south  and  6.5  meters  east  of  southeast  corner  of  the  most  east- 
erly of  four  section  houses;  24  meters  north  of  center  of  track.    Elevation,  118.649. 

P.  B.  M.  37.  In  northeast  corner  of  Colbert  Hotel  yard,  Gibbsland  Station,  Bien- 
ville Parish,  La.  Bench  is  1.3  meters  south  and  1.4  meters  west  of  northeast  fence 
comer,  and  31.6  meters  south  of  center  of  track.    Elevation,  79.925. 

P.  B.  M.  38:  In  northeast  corner  of  gin  yard  at  Taylor  Station,  Bienville  Parish. 
La.  Bench  is  12.5  meters  north  and  8.3  met'Crs  east  of  northeast  comer  of  gin,  and 
17.5  meters  south  of  center  of  track.    Elevation,  72.711. 

P.  B.  M.  39:  in  southeast  corner  of  yard  of  P.  H.  McCary,  Dnbberly,  Webster 
Parish,  La.  Bench  1.1  meters  north  and  1  meter  west  of  fence  comer,  and  ll.S 
meters  from  southeast  comer  of  brick  chimney  at  south  side  of  house.  Elevation, 
84.194. 

P.  B.  M.  40:  In  northwest  comer  of  Mr.  Allison's  yard,  Sibley,  Webster  Parish. 
La.  Bench  is  1.1  meters  south  and  0.8  meter  east  of  fence  corner,  28.8  meters  sontli 
of  center  line  of  track,  and  15  meters  from  northwest  corner  of  house.  Elevation, 
63/783. 

P.  B.  M.  41 :  On  east  bank  of  Bayou  Dorcheat,  near  Vicksburg,  Shreveport  aac] 
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*^«iflo  Bridge.  Bench  is  in  direct  range  of  second  bent  of  east  bridge  approach,  22 
sxeters  south  of  center  of  track,  and  20.5  meters  east  of  draw  span  of  bridge.  Eleva- 
rickiiy  49.132. 

P.  B.  M.  42:  In  northwest  comer  of  field  owned  by  D.  B.  Doyle,  at  Doyle  Station 
^Tebster  Parish,  La.    Bench  is  45  meters  south  of  Farmer's  Alliance  Building,  30 
u«^tera  southeast  of  southeast  comer  of  Doyle's  store,  and  directly  southwest  from 
ft  1 2m  tion  platform.    Elevation,  74.221. 

V.  M.  B.  48 :  In  southwest  comer  of  J.  T.  Edward's  yard.  Hanghton,  Bossier  Parish, 
f  ^m.  Bench  is  11.8  meters  south  and  10.4  meters  west  of  southwest  corner  of  resi- 
lience.   Elevation,  78.346. 

r .  B.  M.  44 :  In  northeast  comer  of  yard  of  Oliver  Williams,  Bodcau,  Bossier  Parish, 
I.»m.  Bench  is  6.6  meters  east  and  4.5  meters  north  of  northeast  comer  of  residence 
»ncl  24.3  meters  south  of  center  of  track.    Elevation,  68.274. 

P.  B.  M.  45 :  Same  as  A  W.  B.  o^  Shreveport  base  line.  On  east  side  of  Red  River, 
opposite  Shreveport,  about  300  meters  from  Bossier  end  of  Vicksburg,  Shreveport 
mntl  Pacific  Bridge  over  Red  River,  and  20  meters  south  of  track.  Bench  is  in  north- 
^rr«et  comer  of  small  field,  where  road  from  southeast  turns  northeast  alonsr  track. 
F:i«T»tion,  58.370. '  '^ 

P.  B.  M.46:  In  northwest  comer  of  yard  of  the  public  building  at  Shreveport,  La. 
I^noh  is  1.3  meters  east  and  0.5  meter  south  of  fence  comer,  and  28  meters  north  of 
northwest  comer  of  building.    Elevation,  65.845. 

P.  B.  M.  47 :  In  southwest  portion  of  field  on  Kincaid  Place,  left  bank  of  Red  River, 
Hoesier  Parish,  La.  Bench  is  115  meters  back  of  levee  on  river  front,  50  meters  east 
of  bunk  of  bayou,  and  60  meters  northwest  from  cabin  standing  east  of  bayou  and 
Uskck  of  levee.    Elevation,  66.138. 

P.  B.  M.  48 :  At  Lotus  Landing,  right  bank  of  Red  River,  Caddo  Parish,  La.  Bench 
is  in  northwest  comer  of  yard  of  Capt.  Robson's  store,  46.5  meters  from  river,  1.5 
meters  back  of  store,  and  60  meters  south  of  dwellinir  house  just  above  the  store. 
Elevation,  64.230. 

P.  B.M.49:  At  bend  in  levee  about  430  meters  south  of  gin  on  Cash  plantation, 
rii^ht  bank  of  river,  Caddo  parish.  La.  Bench  is  137  meters  from  river,  83  meters 
northwest  of  bayou,  and  3  meters  north  of  thom  tree  on  outer  side  of  levee.  Ele- 
vntioD,  52.699. 

P.  B.  M.60:  Near  Caspiana  Landing,  right  bank  of  river,  Caddo  Parish,  La.,  on  J. 
H.  Hutchinson's  plantation.  Bench  is  2.5  meters  east  of  gin,  126  meters  from  river, 
and  40  meters  south  of  public  road.    Elevation,  51.335. 

P.  B.  M.  61 :  In  southeast  comer  of  Dr.  T.  Allison's  yard,  Campo  Bello  plantation, 
Caddo  Parish,  IjA,,  right  bank.  Bench  is  97  meters  from  river,  19  meters  north  and 
^9  meters  east  of  southeast  corner  of  house,  and  about  300  meters  southeast  of  gin. 
Elevation,  60.816. 

P.  B.M.62:  On  Bonner's  plantation,  Caddo  Parish,  La.,  right  bank.  Bench  is  8 
meters  north  and  2  meters  east  of  cabin  occupied  by  8.  Smith  (colored),  183  meters  from 
river,  and  300  meters  southwest  of  a  gin  standing  at  first  bend  of  river  to  the  left 
below  Bear  Point  Landing.    Elevation,  50.077. 

P.  B.  M.63:  On  Stringfellow's  plantation,  near  Howard  Post-office,  Red  River 
Parish,  La.,  ricrht  bank  of  river.  Bench  is  in  southwest  comer  of  yard  of  cabin  oc- 
cupied by  S.  Johnson  (colored),  23.5  meters  south  and  6.8  meters  west  of  cabin. 
Cabin  st-ands  300  meters  southwest  of  plantation  house  and  200  meters  south  of  gin. 
It  is  the  first  cabin  south  of  post-office.    Elevation,  49.273. 

P.  B.  M.&4:  In  yard  of  Thomas  Bell,  just  below  mouth  of  Loggy  Bayou,  on  left 
bank  of  river.  Bench  is  10.4  meters  north  of  residence  and  45  meters  from  river  bank. 
Elevation,  50.006. 

P.  B.  M.  55 :  In  southwest  comer  of  lot  owned  by  W.  P.  Scarborough,  at  East  Point, 
Red  River  Parish,  La.  Bench  is  16.5  meters  from  river,  3.5  meters  south  of  James 
Foley^s  warehouse,  and  0.9  meter  from  front  fence  of  lot.  Elevation,  49.391.  De- 
stroyed in  1892. 

P.  B.  M.56:  On  Crichton's  plantation.  Red  River  Parish,  La.,  left  bank  of  river. 
Bench  is  in  southwest  comer  of  yard  around  two  cabins  standing  where  river  makes 
an  abrupt  turn  to  the  right.  Cabins  are  about  400  meters  below  Mr.  Crichton's  resi- 
dence and  100  meters  to  left  of  the  public  road.    Elevation,  48.164. 

P.  B.  M.  57 :  In  northwest  comer  of  court-house  yard  at  Coushatta,  Red  River 
Parish,  ^a.  Bench  is  1  meter  from  north  fence  line,  1  meter  from  west  fence  line, 
and  33.2  meters  from  northwest  comer  of  court  house.    Elevation,  46.489. 

P.  B.  M.  58 :  In  northwest  corner  of  yard  of  Methodist  church,  at  Coushatta,  La. 
Bench  is  0.8  meter  from  north  fence  line,  0.9  meter  frt>m  west  fence  line,  31  meters 
from  east  fence  line,  and  7.9  meters  from  northwest  comer  of  church.  Elevation, 
46.913. 

P.  B.  M.  59:  On  Upper  Brownsville  plantation,  Red  River  Parish,  La.,  in  northenst 
/;pmer  of  garden  back  of  a  negro  cabin  standing  about  600  meters  southeast  of  Lake 
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End  Landing  and  300  meters  from  bank.    Bench  is  10  meters  southeast  of  sontheast 
comer  of  cabin.    Elevation,  44.718. 

P.  B.M.60:  On  property  of  George  Johnson  (colored)  next  below  Bovoe  planta- 
tion, Natchitoches  Parish,  La.,  right  bank.  Property  lies  just  above  Old  River  and 
to  left  of  public  road  to  CamptL  Bench  is  1.8  meters  from  north  line  of  residence 
and  on  line  with  front  of  gallery.    Elevation,  43.112. 

P.  B.  M.  61 :  In  northwest  corner  of  yard  of  S.  O.  Melancon,  Le  Yassar  plantation, 
Natchitoches  Parish,  La.,  at  lower  end  of  Gloss  Point  Bend,  about  3  kilometers  below 
Campti,  La.  Bench  is  8.5  meters  northeast  of  front  line  of  gallery  and  6.3  meters 
northwest  of  northwest  line  of  honse.    Elevation,  42.385.    Destroyed  in  1892. 

P.  B.  M.62:  In  small  yard  adjoining  Willow  i>oet-offioe  building,  Natchitoches 
Parish,  La.  Bench  is  3.5  meters  soutn  of  south  line  of  post-office  and  3  meters 
west  of  west  line  of  post-office.    Elevation,  42.461. 

P.  B.  M.  63 :  In  southwest  comer  of  yard  of  H.  P.  Qallion,  Natchitoches  Parish,  La., 
opposite  lower  end  of  Ti^er  Island,  and  on  east  bank  of  Fauase  River  jost  above 
where  it  branches.  Bench  is  39  meters  west  of  west  line  of  gallery  of  residence 
and  5.5  meters  south  of  south  line  of  residence.    Elevation,  40.5i62. 

P.  B.M.64:  At  St.  Maurice,  Winn  Parish,  La.,  in  southeast  corner  of  inclosore 
southeast  of  E.  W.  Tedlie's  store,  0.8  meter  northwest  of  northwest  line  of  front  gal- 
lery and  5.2  meters,southwest  of  southwest  line  of  store.    Elevation,  39.005. 

P.  B.  M.  65 :  On  plantation  of  0.  C.  Dunn,  Grant  Parish,  La.,  near  a  cabin  standing 
375  meters  above  Dunns  Landing.  Bench  is  5.1  meters  south  of  south  wall  of  cabin 
and  8  meters  east  of  east  wall.    Elevation,  38.109. 

P.  B.  M.  66;  On  plantation  of  Dr.  R.  E.  Jackson,  Natchitoches  Parish,  La.,  about  1.5 
kilometers  below  town  of  Montgomery  and  on  right  bank.  Bench  is  in  northeast 
comer  of  Dr.  Jackson's  yard,  31.6  meters  east  of  east  wall  of  house  and  23.3  meters 
north  of  north  wall.    Elevation,  36.413. 

P.  B.  M.  67 :  On  J.  A.  William's  plantation,  at  Buxtons  Landing,  Natchitoches  Par- 
ish, La.  Bench  is  60  meters  east  of  east  wall  of  plantation  house  and  14  meters 
south  of  south  wall.  House  stands  80  meters  below  mouth  of  Little  River.  Eleva- 
tion, 34.297. 

P.  B.  M.  68 :  On  right  bank,  opposite  dwelling  house  on  plantation  of  Isaac  McMills 
and  about  6.4  kilometers  above  town  of  Colfax,  La.  Bench  is  referenced  as  follows : 
No.  1,  blazed  oak  tree  southwest  of  bench,  6  meters  distant :  No.  2,  blazed  oak  north- 
west of  bench,  11  meters  distant;  No. 3,  A  248  north  of  bench,  70  meters  distant; 
A  248  is  on  river  bank  260  meters  below  mouth  of  small  bayou.    Elevation,  32.576. 

P.  B.  M.  69 :  In  northwest  corner  of  court-house  yard,  at  southeast  comer  of  Second 
and  Main  streets,  Colfax,  Grant  Parish,  La.  Bench  is  8.4  meters  north  of  north  wall 
of  court-house  and  16.2  meters  west  of  west  wall.    Elevation,  35.498. 

P.  B.  M.  70:  On  plantation  of  Mrs.  A.  C.  Deal,  Grant  Parish,  La.,  about  2  kilometers 
above  Fairmount  post-office  and  opposite  Deloges  Rock.  Bench  is  in  soutbeast 
comer  of  yard  on  west  side  of  Mrs.  Deal's  store,  5  meters  south  of  south  wall  of 
store  and  9.4  meters  west  of  east  wall.    Elevation,  35.001. 

P.  B.  M.  71 :  At  Boyce,  Rapides  Parish,  La.,  next  to  fence  in  field  belonging  to  Mr. 
Boyce  and  at  an  angle  of  lane  running  back  from  warehouse  alouj^  north  side  of 
town.  Bench  is  42  metem  west  of  east  wall  of  J.  T.  Camahan's  residence  and  37.1 
mefcers  north  of  north  wall.    Elevation,  32.348. 

P.  B.  M.  72 :  On  Mr.  Marie's  plantation,  Rapides  Parish,  La.,  about  5.6  kilometers 
below  Rapides  post-office.  Bench  is  on  small  levee  0.7  meter  northwest  of  intersec- 
tion of  levee  with  division  fence  between  Marye's  and  Cruikshank's  plantations,  Moid 
4  meters  southeast  of  angle  in  levee  where  it  changes  its  course  from  southwest  to 
southeast.    Elevation,  30.091. 

P.  B.  M.  73 :  In  south  comer  of  court-house  yard,  comer  of  Lee  and  Second  streets, 
Alexandria,  La.  Bench  is  26.7  meters  southwest  of  southwest  wall  of  court-house 
and  21.3  meters  southeast  of  southeast  wall.    Elevation,  28.642. 

P.  B.  M.  74 :  In  east  corner  of  yard  of  Rapides  Parish  jail,  Alexandria,  La.,  on  Lee 
street,  between  Fifth  and  Sixth  streets.  Bench  is  3.2  meters  southeast  of  southeast 
wall  of  jail  and  10  meters  northeast  of  northeast  wall.    Elevation,  27.795. 

P.  B.  M.  75 :  On  plantation  of  C.  O.  Harris,  Rapides  Parish,  La, ;  right  bank  about 
8  kilometers  below  Alexandria,  La.,  and  near  a  cabin  standing  32  meters  west  of  a 
point  on  levee  which  is  22.5  meters  below  bend  in  levee  opposite  and  a  little  above 
Cannon's  wood-yard.  Bench  is  6.3  meters  north  of  north  wall  of  cabin,  17.2  meters 
east  of  east  wall,  and  16  meters  back  of  levee.    Elevation,  28.274.  * 

P.  B.  M.  76 :  Same  as  A  southwest  base  of  Grand  Bend  base  line,  and  is  on  Peart's 
plantation,  Rapides  Parisb,  La.,  on  neck  of  Grand  Bend.  Bench  is  about  midway 
on  neck  at  side  of  fence  dividing  pasture  and  thicket,  on  thicket  side.  Elevation, 
27.846. 

P.  B.  M.  77 :  Near  Jones  Quarter  Landing,  Rapides  Parish,  La.  It  is  abont  300 
meters  below  the  landing,  10  meters  south  of  parish  road,  12  meteors  from  base  of 
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8tat«  leree^andSl  meters  baokfh>m  bank  of  Red  River.    On  property  of  Frank 
White,  1  moter  from  division  line  of  Polyte  Smith.    Elevation,  26.388. 

P.  B.  M.78:  About  3.1  kilometers  below  Poland  post-office,  at  Onoe  More  Landing, 
Rapides  Parish,  La.  It  is  situated  in  lower  rear  fence  corner  of  George  Wilson's 
horse  lot.    Elevation,  24.727. 

P.  B.  M.79:  E^g  Bend  Landing,  Avoyelles  Parish,  La.  Top  of  broken-oif  wire 
nail  leaded  vertically  into  bottom  course  of  footing  of  brick  cnimney  at  southwest 
end  of  dwelling  sonth  ftom  Ryland  and  Didier's  store.    Elevation,  24.924. 

P.  B.  M.  80 :  David  Ferry,  Avoyelles  Parish,  La.  Is  horizontal  cnt  in  hemispherical 
head  of  co]>per  bolt  leaded  horizontally  into  17th  course  of  brick  above  the  footing, 
near  the  middle  of  northwest  face  of  chimney  at  southwest  jend  of  house  occupied  by 

U.  8. 

Lai>orde.    Letters    e     are  cut  into  the  brick.    House  is  on  right  bank  of 

B.  M. 
Red  River,  about  400  meters  above  road  to  Marksville,  La.    Elevation^  26.406. 

P.  B.  M.  81 :  Normands  I^andin^,  Avoyelles  Pariah,  La.  Is  center  of  horizontal  cnt 
in  head  of  copper  bolt  leaded  horizontally  into  16th  course  of  brick  above  footing. 
Bear  middle  of  south  face  of  chimney  at  south  end  of  house  occupied  by  R.  L.  Rey- 
nand,  on  right  bank  of  Red  River.  Letters  B.  e  M.  cut  in  brick.  Elevation, 
24.937. 

P.  B.M.  82:  Normands  Landing,  Avoyelles  Parish,  La.  Is  center* of  horizontal 
cnt  in  head  of  copper  bolt  leaded  noriz  on  tally  into  12th  course  of  brick  above  foot- 
ing, near  middle  of  east  face  of  chimney  at  east  side  of  house  occupied  by  Wm. 
Vanosdell  and  owned  by  R.  L.  Reynand.  Letters  B.  M.  cut  in  brick.  Elevation, 
95.018.  e 

P.  B.  M.  83 :  Marksville,  Avoyelles  Parish,  La.  Is  horizontal  cut  in  head  of  cop- 
per bolt  leaded  horizontally  into  18th  course  of  brick  above  ground,  about  tne 
middle  of  east  (Washingtons  street)  side  of  parish  court-house.    It  is  between  the 

U.S. 
east  door  and  the  window  near  firont  side.    Marked     e     U.  8.  signal  office  is  east 

B.  M. 
of  coart-honse.    Elevation,  32.856. 

P.  B.  M.  84 :  Mansura,  Avoyelles  Parish,  La.  Is  horizontal  cnt  in  head  of  copper 
bolt  leaded  horizontally  in  northwest  pier  of  gallery  of  unoccupied  store,  ownea  by 
David  Siess.  on  east  side  of  road.  Store  is  about  30  meters  south  southwest  of 
David  Siess^  dwelling  and  about  85  meters  southeast  of  F.  Regard's  store,  marked 
B.  e  M.    Elevation,  29.475. 

P.  B.  H.  85:  Near  southern  limits  of  Mansura,  Avoyelles  Parish,  La.  Is  horizon- 
tal cut  in  head  of  copper  bolt  leaded  horizontally  into  19th  course  of  brick  above 
ground,  on  south  side  of  chimney  at  west  end  of  Mme.  Victor  Claude's  dwelling  on 

U.  S. 
north  side  of  road  leading  to  Moreanville.    Marked    e    Elevation,  30.470. 

B.M. 

P.  B.  M.  86 :  Moreanville,  Avoyelles  Parish,  La.  Is  horizontal  out  in  head  of  co]>- 
per  bolt  leaded  horizontally  into  22d  course  of  brick,  above  ground,  of  chimney  on 
east  side  of  cabin  occupied  by  Edmond  Baker  (colored)  on  Dr.  Rabelais'  plantation. 
Cabin  is  about  50  meters  south  of  right  bank  of  Bayou  d^  Glais^  and  about  1,000 
meters  west  of  where  Hamburg  road  leaves  the  bank  of  tha  bayon.  Marked 
a  M. 

e    .    Elevation,  24.852. 

P.  B.  M.  87 :  About  445  meters  southeast  of  Hamburg,  Avoyelles  Parish,  La.  Is 
center  of  copper  bolt  leaded  horizontally  into  21st  course  of  brick,  above  ground,  in 
chimney  on  west  side  of  cabin  occupied  by  Brazil  Francois  on  F.  M.  Pavey's  planta- 
tion. Cabin  is  situated  about  66  meters  from  edge  of  right  bank  of  Bavou  d6s 
Olais^.    Marked  B.  0  M.    Elevation,  23.157. 

P.  B.  M.  88 :  About  2.4  kilometers  (measured  along  road)  west  of  8immesport,  Avoy- 
elles Parish,  La.  Is  center  of  cross  in  head  of  copper  bolt  leaded  horizontally  into 
thirteenth  eourse  of  brick,  above  ground,  of  chimney  of  cabin  occupied  by  W.  B. 
Jones  (colored)  on  H.  N.  Norwood's  plantation.  Cabin  is  on  right  bank  of  Bayon  d^s 
61ai»6e  and  on  Atchafalaya  road  about  175  meters  east  of  Harland's  (also  called 
Holland's)  Bayon.    Marked  B.  0  M.    Elevation,  21.57H. 

P.  RM.80:  Simmesport,  Avoyelles  Parish,  La.  Is  in  northeast  comer  of  J.E. 
Trudeans'  iW)nt  yard  and  jnst  sonth  of  N.  Norwood's  store.    Elevation,  18.971. 

P. B.M. 90:  On  Tom  Carruth's  plantation, near  Water  Valley  Landing,  Avoyelles 
Parish,  La.  Is  25  meters  east  of  wood  line  fence,  338  meters  west  of  cabin  occu- 
pied by  William  Fields  (colored),  and  375  meters  west  of  cabin  occupied  by  M.  La- 
horde.  Witnessed  by  three  blazed  hackberry  trees,  as  follows :  First,  1  meter  diame- 
ttr,  GBP  SO',  8  meters;  seoond,  0.6 meter  diameter,  3^  40^,  23  meters;  third,  0.6  meter 
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diameter,  271°  25',  11  meters.  All  on  right  bank  of  Old  River  and  right  bank  of  the 
Atohafftlaya  River.    Elevation,  19.194. 

P.  B.  M.  91 :  Near  Merrick  post-office,  Pointe  Connee  Parish,  La.  Is  at  comer  of 
fence  aronnd  cabin  occapied  by  Sam  Morris  on  D.  T.  Merrick's  plantation,  and  285 
meters  south  of  levee.    Elevation,  19.758. 

P.  B.  M.  92 :  Near  BarbreXianding,  Pointe  Conp^e^arish,  La.  Is  on  S.  Barbr^  pla.i- 
tation  on  west  side  of  hedge,  on  west  side  of  lane  dividing  S.  Barbr^s  and  George 
Keller's  plantations.  It  is  abont  125  meters  south  of  levee  and  99  meters  southeast 
of  cabin  occupied  by  Kate  Watson  (colored)  and  273  meters  south  of  S.  Barbie's  resi- 
dence.   Elevation,  19,839. 

P.  B.  M.  93:  Abont  780  meters  (measured  along  road)  southeast  of  Barbre  Landing, 
Pointe  Coup^  Parish,  La.  Is  top  of  copper  bolt  cemented  in  top  of  marble  post 
(15  centimeters  by  15  centimeters)  about  13  meters  from  levee  in  comer  of  fence. 

U.    S. 
Marked        .        Elevation,  21.343. 


P.  B.  M.  94:  About  1,275  meters  (measured  along  road)  southeast  of  Barbre  Land- 
ing, Pointe  Couple  Parish,  La.  Is  top  of  copper  bolt  cemented  in  top  of  marble 
post  (15  by  15  centimeters).    Is  in  front  of  (xeorge  Heller's  plantation  at  comer  of 


iU.    S. 

fence  and  13  jneters  from  levee.    Marked  1 

N.  O. 


Elevation,  21.542. 


M.  R.  C.  B.  M.  H^  *  Near  Terras  Landing,  Pointe  Coup^  Parish,  La.  Is  center 
of  top  of  limestone  post  (15  by  15  centimeters)  at  angle  in  levee,  at  end  of  lane 
on  north  side  of  Jos.  Terras'  residence  and  165  meters  south  of  Catholic  church. 


Marked    U.  S.  |    Elevation,  22.111. 

*0.  Sc.  G.  S.  B.  M.  XLY :  Smithland,  Pointe  Couple  Parish,  La.  Is  a  granite  post 
placed  in  yfurd  of  W.  T.  Coyle,  at  northeast  comer  of  residence.    Elevation,  20.983. 

Table  4— DsscRipnoNS  and  elryations  of  bench  mabks  f&om  fulton,  abk., 

TO  SHREVEPORT,  LA. 
[E.  J.  Thomas,  leveler.  ] 

Note. — ^Elevations  are  in  meters  above  Cairo  datum »  and  appl^  to  top  of  bolt  in 
underground  stone.  Elevation  of  boss  of  pipe-cap  can  be  found  in  any  case  by  add- 
ing 1.24  meters  to  the  tabular  elevation. 

B.M.I:  On  north  side  of  Mount  Prairie  street,  Fulton,  Ark.,  in  southeast  comer 
of  B.  F.  Davis's  yard,  125  feet  from  railway  (side  track)  and  about  500  feet  from  large 
warehouse  on  nver  bank.    Elevation,  83.52. 

B.  M.  2:  At  northeast  corner  of  Washington  and  Orleans  streets,  Fulton,  Ark.,  in 
southeast  corner  of  Gus.  Taylor's  yard,  opposite  Heath's  Hotel.    Elevation.  84.02. 

B.  M.  3 :  At  northeast  comer  of  house  of  Gib.  Adams,  about  1,000  feet  back  of  Adams 
Landing  and  50  feet  south  of  Fish  Bayou.  Bench  is  2  feet  from  house.  (In  1893  this 
B.  M.  was  found  in  danger  of  caving  off,  and  was  reset  as  B.  M.  3a.)    Elevation,  82.03. 

B.  M.  3a:  On  Brook's  plantation,  in  edge  of  fringe  of  timber  (field  side)  on  left 
bank,  about  700  feet  below  plantation  quarters.    Elevation,  82.91. 

B.  M.4:  At  northeast  comer  of  St.  Louis  Southwestern  Railway  section  hgnse, 
at  Garland  City,  Ark.  It  is  2,020  feet  from  center  pier  of  railroad  bridge,  measured 
along  railroad  track,  and  70  feet  north  of  track.    Elevation,  76.53. 

B.  M.  5 :  On  Cryer's  plantation,  on  top  of  levee,  and  at  southwest  comer  of  old  field, 
just  above  negro  house,  and  about  400  feet  from  river.  The  bench  is  Just  above  first 
point  on  right  bank  below  Dr.  Candler's.    Elevation,  74.69. 

B.  M.6:  On  Booker's  plantation,  1,000  feet  above  store  at  landing.  Bench  is  at 
bend  in  levee,  300  feet  above  frame  shancy  standing  inside  the  levee.  Elevation. 
73.00. 

B.  M.  7 :  At  northeast  comer  of  store  at  Collins  Bluff,  4  feet  from  north  face  and  1 
foot  from  east  face  of  building.    Elevation,  75.73. 

B.  M.  8:  At  southeast  comer  of  Dr.  Vance's  residence,  1,000  feet  above  Gilmer 
Landing  and  500  feet  from  river.    Elevation,  73.90. 

*The  elevation  of  P.  B.  M.  XLV  from  Mississippi  River  Commission  Report  is 
20.9832  meters,  Cairo  datum,  and  Red  River  Survey  came  on  to  this  P.  B.  M. 
with  the  elevation  21.005  meters,  Cairo  datum,  from  Delta,  La.  Since  the  differc^nce 
is  small,  the  adjustment  is  only  carried  hack  as  far  as  the  Atchafalaya  River  and  is 
applied  as  a  minus  correctiou  of  22  millimeters  minus  1  millimeter  for  each  kilo- 
meter  between  P.  B.  M.  XLY  and  P.  B.  M.  90. 
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B.  M.  9 :  At  northeast  comer  of  cabin  in  field  lying  between  the  two  branches  of 
Cow  Bayoa,  about  2.500  feet  above  Dixon's  Store  and  400  feet  back  of  levee  across 
moatb  of  bay  on.    Elevation,  64.07. 

B.  M.  10 :  At  soDtheast  comer  of  cabin,  1.000  feet  back  of  store  at  Beazleys  Land- 
ing; 30  feet  firom  fence  along  edge  of  the  clearing.    Elevation,  63.14. 

B.  M.11:  On  Comer  plantation,  aboat  2,500  feet  below  Cottonwood  Bayon.  at 
corner  of  third  cabin  back  from  river,  along  a  small  slongh  emptying  into  the  river 
near  steam  gnLn.    Elevation,  61.75. 

B.  M.  12 :  On  back  levee  of  Soda  Foont  plantation,  near  comer  where  levee  turns 
and  mns  toward  river  along  line  between  Soda  Fount  and  Carolina  plantations. 
Elevation,  61.21. 

B.  M.  13:  On  John  Eric's  plantation,  800  feet  back  of  gin,  standing  just  below 
ferry,  at  corner  of  field  back  of  and  below  plantation  house.    Elevation,  61.24. 

B.  M.  14:  At  southwest  c>omer  of  Gold  Point  plantation,  about  600  feet  firom  river 
and  150  feet  from  cabin  on  Silver  Point  plantation.  Bench  is  at  intersection  of  lanes 
running  on  section  lines  S.  and  N.  and  E.  and  W.,  respectively.    Elevation,  60.51. 

B.  M.  15:  On  Pandora  plantation,  about  1,000  feet  above  White  Hall  or  White  Cliff 
Ferry.    Bench  is  on  levee  at  first  bend  in  same  above  ferry.    Elevation,  61.40. 

B.  M.  16:  On  Southside  plantation,  at  top  of  levee  running  back  from  river  along 
small  bayou,  separating  Southside  and  Cuoa  plantations.  Bench  is  about  800  feet 
from  river.    Elevation,  60.04. 

B.  M.  17:  On  £.  B.  Hemdon's  place,  about  2^  miles  above  Shreveport,  back  of  cabin 
standing  opposite  plantation  house  of  Dr.  Dillard,  about  600  feet  from  river.  Ele- 
vation, 59.39. 

Tablb  5. — Descriptions  and  elevations  of  river  section  reference  points, 
shreveport,  la.,  to  head  of  atcuafalaya  river,  louisiana. 

f  R.  8.  Book,  jr.,  F.  B.  French,  E.  T.  WMhbam.  W,  H.  Polk,  L.  Y.  Kerr,  W.  W.  Olney,  and  G.  0. 
Haydon,  topographers;  0.  H.  Sohermerhom  and  Fred.  McOalla,  levelers.] 

KoTK. — These  reference  points  are  placed  in  lines  normal  to  river  channel  at  in- 
tervals of  about  8  kilometers,  four  reference  points  in  each  line.  Any  reference 
point  is  designated  by  the  number  of  its  line,  counting  from  Shreveport,  and  by  its 
number  in  the  line  counting  from  point  No.  1  at  outer  end  of  line  on  right  bank  to 
No.  4  at  outer  end  on  left  bank.  Points  marked  by  vitrified  pipes  set  in  ground  and 
filled  with  cement.    Elevations  are  in  meters  above  Cairo  datum. 

Stone  line  No,  1, — Fullilovt^e  Chalk  Level  plantation. 

Siofne  ^ :  Is  on  Origsby  Island,  right  bank  of  Old  Biver,  350  meters  above  where 
levee  crosses  island.    Elevation,  58.27. 

Stone  i :  Is  same  as  A  I^  on  Qrigsby  Island,  right  bank  of  Sed  River,  Just  inside 
of  levee,  50  meters  east  of  cabin  and  100  meters  above  where  levee  crosses  island. 
Elevation,  59.02. 

Stone  ^ :  Is  on  FuUilove's  Chalk  Level  plantation.  Just  on  edge  of  left  bank,  150 
meters  above  point  of  bend  at  lower  plantation  line.    Elevation,  58.60. 

Stone  ^:  Is  on  Fullilove's  plantation,  250  meters  above  lower  plantation  line  and 
150  meters  northwest  of  plantation  overseer's  -house  in  bend  of  river.  Elevation, 
58.24. 

Stone  lifM  No.  f . — One  thousand  meters  above  Eagle  Bend. 

Stone  { :  On  Crowder's  Easle  Bend  plantation,  in  edge  of  timber,  150  meters  above 
where  it  turns  south  back  of  plantation  residence.    Elevation,  54.59. 

Stone  };  On  Crowder's  Eagle  Bend  plantation,  75  meters  from  right  bank  and  just 
iniiide  of  levee,  1,000  meters  above  Eagle  Bend.    Elevation,  56.76. 

Stone  f :  Is  on  the  lower  Fullilove  plantation,  100  meters  above  the  plantation 
orerseer's  house.  Just  inside  of  levee.    Elevation,  57.09. 

Stone  }:  Is  on  the  lower  Fullilove  plantation,  600  meters  north  of  plantation  over- 
seer's house,  iJmost  in  the  middle  of  the  field.    Elevation^  56.00. 

Stone  line  No.  S. 

Stone  f :  Is  in  the  yard  50  meters  back  of  residence  on  the  Caldwell  plantation, 
fust  below  Lattier  Cut-off.    Elevation,  56.18. 

Stone  } :  Is  50  meters  from  right  bank.  Just  inside  of  levee  on  the  Caldwell  planta- 
tion, 350  maters  soutii  of  residence.  .Elevation,  56.34. 
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Stone}:  Is  on  Prnitt's  plan  tation,  50  meters  above  division  line  between  Pruitt  . 

and  Sunny  Point  plantations.    On  the  inside  at  foot  of  levee.    A  30  is  on  top.    Ele>  ' 

yation  56.03.  i 

Stone  } :  Is  same  as  |.  In  ed|^  of  timber  375  meters  below  division  line  between 
Sunny  Point  and  Pruitt  plantations,  on  Sunny  Point  plantation.    Elevation,  55.6B. 

Stone  line  Not  4. — One  and  one-half  miles  above  Soopini  Cutoff, 

m 

Stone  f :  Is  same  as  A  32.  On  Judge  George's  plantation,  150  meters  soutfaeiisl  of 
cabin  and  150  meters  from  right  bank.    Elevation*  55.84. 

Stone  ^:  Is  on  top  of  levee  50  meters  from  ri^htbank  and  100  meters  east  of  cabin, 
1 J  miles  above  Scopini  Cut-oiF.    Elevation,  56.54.  j 

Stone  }:  Is  on  top  of  levee  50  meters  from  left  bank  on  Sunny  Point  pluitation,  1^ 
miles  above  Scopini  Cnt-off.    Eleyation,  57.10. 

Stone  |:  Is  same  as  }.  In  eds:e  of  timber,  375  meters  below  division  line  between 
Sunny  Point  and  Pruitt  plantations,  on  Sunny  Point  plantation.    Elevation,  55.^ 

Stone  line  No,  5, — One  mile  above  Lotue  Landing, 

Stone  f :  On  top  of  levee  on  Maryland  plantation,  right  bank  of  Old  River,  300 
meters  above  division  line  between  Maryland  and  Capt.  Kobson's  plantations.  •  Ele- 
vation, 55.46. 

Stone  I :  Is  same  as  A  38.  On  Maryland  plantation,  75  meters  from  right  bank 
and  450  meters  above  division  line  between  Maryland  and  Capt.  Robson's  plantation. 
Elevation,  55.04. 

Stone  f :  Is  on  the  Mercer  plantation,  at  inside  foot  of  levee,  50  meters  from  left 
bank,  at  comer  of  cabin  yard,  350  meters  below  division  line  between  Mercer  and 
Lattier  plantations.    Elevation.  55.52. 

Stone  \ :  Is  450  meters  east  of  {  on  Mercer  plantation.    Elevation,  53.60. 

Stone  line  No,  6, — One-half  mile  beloio  Waterloo  Cutoff, 

Stone  f :  Is  in  the  edge  of  timber,  300  meters  a  little  southwest  of  residence  on  the  ^ 

Brown-Jacobs  plantation.    Elevation,  53.17. 

Stone  ^ :  On  top  of  levee,  100  meters  northwest  of  residence  on  the  Brown-Jacobs 
plantation.    Elevation,  54.56. 

Stone}:  Is  at  foot  of  levee,  on  land  side,  on  the  lower  Mercer  plantation,  110 
noieters  above  lane  forming  the  division  line  between  the  Mercer  and  Pickett  plan- 
tations.   Elevation,  54.33. 

Stone  ) :  Is  on  the  lower  Mercer  plantation,  100  meters  northwest  of  negro  church 
and  65  meters  from  lane  dividing  tne  Mercer  and  Pickett  plantations.  Elevation, 
53.38. 

Stone  line  No,  7. — Young  Point, 

Stone  f:  Is  on  Pat.  Cash's  plantation,  125  meters  east  of  Kelly  Bayou  and  300 
meters  northwest  of  junction  of  Pascagoula  and  Kelly  Bayou  and  Prairie  River. 
Elevation,  52.61. 

Stone  J :  Is  on  Pat.  Cashes  plantation,  Jnst  inside  and  at  angle  of  levee,  130  meten 
due  west  of  head  of  Pascagoula  Bayou.    Elevation,  53.23. 

Stone  } :  Is  50  meters  from  left  bank,  at  lower  end  of  Old  River  Bend,  on  Young 
Point  plantation.    Elevation,  54.01. 

Stone  i:  Is  on  Tonng  Point  plantation,  375  meters  back  from  middle  of  Old  River 
Bend ;  is  260  meters  from  upper  and  370  meters  from  lower  arm  of  Old  River.  Ele- 
vation, 58.13. 

♦l 

Stone  line  No,  8, — Two  hmndred  and  nineteen  and  one-half  milee  below  Fulton,  Ark^ 

Stone  i:  Is  in  the  middle  of  the  lower  right-hand  point  of  Pascagoula  plantation. 
Is  surrounded  by  several  large  elm  trees  in  the  head  of  small  marsh.  Elevatioh, 
53.10. 

Stone  f :  Is  in^he  lower  ri^ht-hand  point  of  Pascagonia  plantation,  near  middle  of 
the  bend  of  river,  50  meters  from  right  bank  in  edge  of  skirt  of  timber.  Elevation, 
63.89. 

Stone  f :  Is  at  corner  of  cabin,  on'road,  125  meters  north  of  residence,  on  Batea 
plantation.    Elevation,  52.95. 

Stone  j :  Is  on  Bates  plantation,  200  meters  a  little  northeast  of  residence  and  90 
meters  north  of  fence  running  from  bam  to  timber.    Elevation,  51.62. 
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Stone  line  No.  9. — One  and  one-half  miles  above  Knox  Point, 

Stone  f :  Is  on  npper  part  of  Magnolia  plantation,  525  meters  from  river  and  250 
meters  south  of  lane  dividing  Magnolia  and  the  Nesbitt  plantations.  Elevation, 
52.06.  • 

Stone  } :  Is  on  Nesbitt  plantation,  25  meters  from  right  bank,  and  is  150  meters 
along  river  bank  from  month  of  lane  dividing  Nesbitt  and  Magnolia  plantations. 
Elevation,  53.02. 

Stone  H :  Is  li  miles  above  Knox  Point,  on  the  Knox  Point  plantation^  Is  75 
meters  from  left  bank,  at  beginning  of  bend  in  edge  of  skirt  of  timber.  Elevation, 
53.08. 

Stone  } :  Is  in  the  middle  of  npper  left  hand  point  of  Knox  Point  plantation,  350 
meters  from  river.    Elevation,  52.85. 

Stone  line  No,  10, — Caspiana  Landing, 

Stone  V  *  ^  l^A  bank  of  drain,  25  meters  north  of  month  of  lane  dividing  Mag- 
nolia and  Caspiana  plantations.    Elevation,  51.59. 

Stone  '1^ :  Is  in  the  lane  dividing  Magnolia  and  Caspiana  Plantations.  Is  near  the 
npper  fence  line  75  meters  from  right  bank.    Elevation,  52.15. 

Stone  ^:  Is  on  Lovely  Point  plantation,  50  meters  from  left  bank  and  .250  meters 
nearly  west  of  the  last  cabin  in  the  poi  t.    Elevation,  52.42. 

St<me  V^ :  Is  on  Lovely  Point  plantation,  25  meters  from  left  bank  of  river  and  75 
meters  along  river  bank  from  the  last  cabin  in  the  point.    Elevation,  53.06. 

Stone  line  No,  11, — One^ghth  mile  below  the  ohuroh  on  Campobello  plantation. 

Stone  V"  *  Ib  on  Campobello  plantation,  50  meters  from  ditch  and  200  meters  south 
of  fence  running  east  and  west  below  the  ohuroh  on  Campobello  plantation.  Ele- 
vation, 51.28. 

Stone  V  *  Is  ^^  Campobello  plantation,  just  inside  of  fence  along  roadside  200 
meters  below  the  church.    Elevation,  53.03. 

Stone  -^ :  Is  on  Christiana  plantation,  50  meters  from  left  bank,  125  meters  south 
of  oabin  nearly  opposite  the  church  on  Campobello  plantation.    Elevation,  52.38. 

Stone  V"  •  Ib  on  Christiana  plantation,  150  meters  north  of  an  inclosed  cabin  on 
left  bank.    Elevation,  51.57. 

SUme  line  No,  IB, — Cross  Keys  plantation. 

Stone  ^ :  Is  on  Cross  Keys  plantation,  50  meters  west  of  drain  and  100  meters 
south  of  cabin  on  lane  running  west  from  the  residence.    Elevation,  50.66. 

Stone  ^:  Is  on  Cross  Keys  plantation,  50  meters  from  right  bank  and  100  meters 
south  of  residence.    Elevation,  51.65. 

Stone  ^:  Is  on  Bear  Point  plantation,  50  meters  from  left  bank,  in  edge  of  skirt  of 
timber  50  meters  north  of  cabin.    Elevation,  52.15. 

Stone  V :  Ib  o^  Bear  Point  plantation,  100  meters  west  of  slough  running  into 
Ninock  Lake,  and  400  meters  from  river.    Elevation,  51.23. 

• 

Stone  line  No,  IS. — Mouth  of  Ninock  Bayou,  Cotton  Point  plantation. 

Stone  ^ :  Is  in  the  middle  of  neck  on  Cotton  Point  plantation  opposite  mouth  of 
Ninock  Bayou ;  is  400  meters  from  the  river  at  middle  of  bend  and  30  meters  north 
of  ditch.    Elevation,  50.81. 

Stone  ^:  Is  on  Cotton  Point  plantation  at  the  middle  of  the  bend  opposite  Ninock 
Bayou ;  is  50  meters  from  right  bank  and  25  meters  on  the  outside  from  levee.  Ele- 
vation, 51.94. 

Stone  V :  Is  on  the  Ninock  plantation.  100  meters  from  left  bank  and  200  meters 
south  of  the  mouth  of  Ninock  Bayou.    Elevation,  51.42. 

Stone  Y  •  Ib  on  the  upper  part  of  the  Ninock  plantation,  25  meters  from  left  bank 
of  small  drain  and  100  meters  south  of  cabin.    Elevation,  51.36. 

Stone  line  No,  14, — Two  hundred  and  forty-seven  miles  from  Fulton,  Ark, 

Stone  V:  Is  in  the  middle  of  the  lower  right-hand  neck  of  Cotton  Point  planta- 
tion, 400  meters  from  river  at  middle  of  bend ;  is  on  line  with  and  ec^uidistant  from 
two  cabins  on  the  left  bank,  one  above  and  one  below  point.    Elevation,  50.81. 
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Stone  V*  Is  ^^  the  beginning  of  bend,  25  meters  f^om  right  bank,  at  lower  right- 
hand  neck  of  Cotton  Point  plantation.    Elevation,  51. 57. 

Stone  -^:  Is  on  Desarc  plantation,  75  meters  from  left  bank  at  point  of  bend  300 
meters  south  of  residence.    Elevation,  50.35. 

Stone  ^:  Is  on  Deaarc  plantation,  400  meters  from  river.;  425  meters  northeast  of 
church,  and  ^0  meters  north  of  cabin  near  the  south  line  of  plantation.  Elevation, 
49.18. 

Stone  line  No,  16, — One  and  one-half  miles  above  Loggy  Bayou, 

Stone  -^ :  Is  on  Mound  Flat  plantation,  50  meters  south  of  point  of  timber  and  200 
meters  northwest  of  cabin  that  is  350  meters  along  road  from  mouth  of  lane  at  lower 
plantation  line.    Elevation,  49.95. 

Stone  ^f :  Is  on  Mound  Flat  plantation,  50  meters  from  right  bank  in  edge  of  skirt 
of  timber  and  is  40  meters  northeast  of  cabin  that  is  350  meters  along  road  from  month 
of  lane  at  lower  plantation  line.    Elevation,  51.11. 

Stone  V  *  Is  on  Tread  well  plantation,  75  meters  from  left  bank  and  30  meters  sonth 
of  cabin  that  is  325  meters  south  of  upper  plantation  line.    Elevation,  50.75. 

Stone  -^ :  Is  on  Treadwell  plantation,  25  meters  from  ditch,  175  meters  below  the 
upper  angle.    The  ditch  is  50  meters  from  Loggy  Bayou.    Elevation,  49.99.  ;| 

Stone  line  No,  I6,^East  Point,  La, 

Stone -S^:  Is  on  Williams  plantation,  350  meters  from  river  opposite  East  Point. 
Elevation.  50.01. 

Stone  ^:  Is  on  Williams  plantation,  75  meters  from  right  bank  and  50  meters  west 
of  cabin.    Opposite  East  Point.    Elevation,  50.21. 

Stone  ^:  Is  at  East  Point,  75  meters  back  from  river  west  of  store  in  lot  owned 
by  W.  P.  Scarborough.    Elevation,  50.2$. 

Stone  -V^ :  Is  at  East  Point,  100  meters  west  of  the  church  in  the  northeast  comer 
of  vacant  lot  owned  by Williams.    Elevation,  49.96. 

Stone  line  No,  17, — One-half  mile  below  Star  Point  Behd, 

Stone  -^t  Is  on  Ashland  plantation,  100  meters  southeast  of  cabin  and  200  meters  T 

north  of  sin.    Elevation,  48.57.  ■ 

Stone  V  •  Is  on  Ashland  plantation,  75  meters  from  cabin  near  fence  running  north-  I 

west  from  residence.    Elevation,  49.31.  I 

Stone  ^ :  Is  on  Star  Point  plantation,  60  meters  from  left  bank  and  150  meters  east  ' 

of  cabin.    Elevation,  49.71.  i 

Stone  V^:  Is  on  Star  Point  plantation,  175  meters  southeast  of  residence  and  150 
meters  west  of  cabin.    Elevation,  49.36. 

Stone  Une  No,  18, — One-half  mile  above  mouth  of  Grand  Bayou* 

Stone  ^:  Is  on  Murrell's  plantation,  175  meters  from  right  bank  in  the  woods;  is 
25  meters  from  bank  of  east  prong  of  pocket  and  75  meters  east  from  main  bank. 
Elevation,  46.53. 

Stone  ^\  Is  on  Murrell's  plantation  in  edge  of  woods,  50  meters  frt>m  right  bank 
and  25  meters  above  main  bank  of  pocket.    Elevation,  47.60. 

Stone  ^f :  Is  on  Willow  Grove  plantation,  one-half  mile  above  the  mouth  of  Grand 
Bayou  opposite  mouth  of  pocket,  50  meters  from  left  bank  in  the  woods.  Elevation, 
50.06. 

Stone  ^f :  Is  on  Willow  Grove  plantation  in  the  middle  of  the  wooded  point  oppo- 
site mouth  of  Grand  Bayou.    Elevation,  48.30.  ^ 

■ 
Stone  line  No,  19, — Two  hundred  and  sixty-eight  and  three-fourth  miles  below  Fulton,  Ark, 

Stone  -S^:  Is  on  Greening  plantation,  350  meters  from  right  bank  and  300  meters 
from  cabin  that  is  150  meters  above  lower  junction  of  main  and  second  bank.  Eleva- 
tion, 47.91. 

Stone  -^t  Is  on  Greening  plantation,  100  meters  from  right  bank  and  25  meters  | 

back  of  cabin  that  is  150  meters  above  lower  junction  of  main  and  second  bank. 
Elevation.  49.20.. 

Stone  V '  Is  ^^  Greening  plantation,  75  meters  from  left  bank  and  200  meters  in 
front  of  cabin.    Elevation,  47.46. 

Stone  V  •  Is  ^^^^  fence  line  in  edge  of  timber  on  Greening  plantation,  left  bank, 
and  is  125  meters  northeast  of  cabin.    Elevation,  47.00. 
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Stone  lime  No,  SO, — I^  hundred  and  seventy-three  and  eight-tenths  miles  below  Ful- 
ton, Ark, 

Stone  V  •  Is  on  Brltt  Lee's  plantation,  60  meiton  west  of  south  point  of  strip  of 
timber  and  150  meters  from  upper  plantation  line.    Elevation,  47.65. 

Stone  V:  Is  on  firitt  Lee's  plantation,  100  meters  from  right  bank  and  125  meters 
south  of  double  cabins  on  lane  forming  division  line  between  firitt  Lee's  and  fionnie 
Doon  plantations.    Elevatioif,  48.78. 

Stone  *f:lMon  Carroll  plantation,  75  meters  from  left  bank  and  225  meters  south 
of  residence.    Elevation,  49.13. 

Stone  ^f:  Is  on  Carroll  plantation,  475  meters  from  river  and  225  meters  south  of 
lane  running  back  from  residence.    Elevation,  47.35. 

Stone  lifM  No,  21, — One-fourth  mile  below  Coushatta,  La, 

Stone  *f^i  iBOfk  Cabin  Point*nlantation,  375  meters  from  river  and  150  meters  from 
eabin  that  is  350  meters  west  of  gin.    Elevation,  47.10. 

Stone  *^:  Is  on  Cabin  Point  plantation,  50  meters  from  right  bank  and  250  meters 
below  gin.    Elevation,  47.48. 

Stone  V:  Ia  on  Wilson  place,  75  meters  fh>m  left  bank  450  meters  below  Cou- 
■hatU.    Elevation  48.35. 

Stone  y^:  Im  on  Wilson  place,  50  meters  from  left  bank  and  75  meters  above  the 
first  cabin  around  the  bena  below  Coushatta.    Elevation,  48.26. 

Stone  line  No,  Bt, — Six  and  one-fourth  miles  below  Coushatta,  La. 

Stone  ^:  Jb  on  lower  part  of  Robert  H.  Brown's  plantation  near  the  division 
fence  between  Robert  U  Brown  and  Tuscan  plantations;  100  meters  north  of  long 
lane  running  east  and  west.    Elevation,  46.09. 

Stone  V :  lA  oi>  Tuscan  plantation,  50  meters  from  right  bank,  100  meters  south- 
east of  cabin  in  the  extreme  northwest  comer  of  plantation.    Elevation,  47.01. 

Stone  y :  Is  on  Oiddens  plantation,  50  meters  from  left  bank  and  175  meters  south- 
east of  cabin.    Elevation,  46.44. 

Stone  ^:  iMon  Giddens  plantation,  350  meters  from  river,  75  meters  northeast  of 
east  point  of  timber.    Elevation,  46.2L 

Stone  line  No,  SS,^TwO'hundred  and  ninety-one  miles  below  Fulton,  Ark, 

Stone  ^:  Inon  Jacob  Porter's  plantation,  100  meters  southwest  of  cabin  that  is 
250  meters  west  of  residence.    Elevation,  45.85. 

Stone  V:  I*  on  Jacob  Porter's  plantation,  75  meters  from  right  bank  at  outer 
fence  comer  in  front  of  cabin  125  meters  north  of  residence.    Elevation,  47. 42. 

Stone  y :  Is  on  Shortway  plantation,  50  meters  from  left  bank  and  40  meters  west 
of  clump  of  trees  at  head  of  washout  one-half  mile  above  Old  River.  Elevation, 
44.92. 

Stone  y:  Is  on  Shortway  plantation,  on  a  back  protection  levee  along  a  slough 
of  Bayou  Nicholas;  is  40  meters  below  angle  of  levee  where  it  turns  toward  river. 
Elevation,  46.14.     • 

Stone  line  No,  id, — One  mile  above  Scopini  Bluffs. 

Stone  V :  Is  on  Thorn  plantation,  375  meters  back  of  gin  and  350  meters  north  of 
Junction  of  road  and  lane.    Elevation,  45.72. 

Stone  V  •  Is  ui  the  yard  southwest  of  residence  on  Thorn  plantation.  Elevation, 
46.44. 

Stone  Y :  Is  on  Lae  des  MAres  plantation,  50  meters  from  left  bank,  100  meters 
below  a  double  washout  and  250  meters  above  where  main  bank  leaves  river.  Eleva- 
tion, 45.08. 

Stone  V :  Is  on  Lao  des  Mtires  plantation,  140  meters  northwest  of  cabin  at  mouth 
of  drain.    Elevation,  45.62. 

Stone  Ume  No,  tS.^Three  and  one-eighih  mUee  below  Walnut  JERIZt. 

Stone  V :  I*  ^50  meters  southeast  of  plantation  quarters  on  Lower  Brazil  planta- 
tion ;  is  550  meters  from  river  on  a  farm  road  325  meters  south  of  a  cabin  at  junc- 
tion of  roads.    Elevation,  44.04. 

Stone  V :  Is  on  Lower  Brazil  plantation,  50  meters  from  right  bank  and  100  meters 
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north  of  two  cabins  facing  each  other  on  road  muning  east  and  west  below  planta 
tion  quarters.    Elevation.  45.07. 

Stone  ^ :  Is  on  Ponle  d'ean  Lake  plantation,  on  second  bank  near  fence  line  50 
meters  below  the  corner  of  fence  running  from  bam  to  river.    Elevation,  43.06. 

Stone  ^:  Is  on  Poule  d'ean  Lake  plantation,  225  meters  from  main  bank  and  100 

meters  sonl^  of  where  dnun  enters  at  point  of  woods.       A  ^^^  ^  ^  meters  west. 
Elevation,  44.88. 

Stone  Une  No.  96, — Throe  milee  above  CampH,  La. 

Stone  ^ :  Is  on  the  upper  part  of  Gabriel  Pxndhomme's  plantation  on  right  bank, 
50  meters  south  of  junction  of  roads  just  east  of  point  of  timber..    Elevation,  43.86. 

Stone  ^ :  Is  on  the  northeast  point  of  Poria's  Plantation,  40  meters  from  right 
bank  and  275  meters  above  cabin  in  the  extreme  point  of  plantation.  Elevation, 
43.90. 

Stc^e^:  Is  on  Gabriel  Prudhomme's  plantation,'  on  second  bank  open  bar  50 
meters  from  left  top  bank,  275  meters  sonuieast  of  month  of  drain  at  main  biuik. 
Elevation,  41.44. 

Stone  ^:  Is  on  Gabriel  Prudhomme's  plantation,  500  meters  from  left  top  bank, 
50  meters  south  of  drain,  and  125  meters  west  of  junction  of  drains.  Elevation, 
42.42. 

Stone  line  No.  IS7, — One-quarter  mile  above  mouth  Bayou  Pierre. 

Stone  ^ :  Is  on  Henry  Hyman's  plantation,  75  meters  from  main  bank  and  75 
meters  south  of  residence.    Elevation,  43.76. 

Stone  V*:  Ib  on  Henry  Hy man's  plantation,  50  meters  from  e<lge  of  willows  in 
clearing  on  second  bank  and  250  me&rs  northeast  of  residence.    Elevation,  87.69. 

Stone  ^:  Is  on  Gaiennie  Point  plantation,  50  meters  from  left  bank  and  150  meters 
above  cabin  at  head  of  Old  River.    Elevation,  43.28. 

Stone  V^ :  Is  on  Gaiennie  Point  |>lantation,  50  meters  fr^m  bank  of  Old  River  and 
40  meters  south  of  cabin.    Elevation,  44.01. 

Stone  line  No.  SS.^Head  of  Cane  Rivor.  ^ 

I 

Stone  V:  Is  on  Jose}>h  Perot's  plantation,  35  metets  firom  main  bank  at  month  of 
lane,  550  meters  from  river  in  the  cotton  wood  woods  on  the  second  bank.  Elevation, 
38.59. 

Stone  V:  Is  on  Joseph  Perot's  plantation,  75  meters  from  river  and  50  meters  from 
main  bank,  50  meters  above  a  cabin  in  the  point  where  main  bank  joins  at  the  river. 
Elevation.  39.57. 

Stone  ^i  \b  on  Alex.  Semprac's  plantation  on  the  outside  near  tlie  comer  of  a 
lot  fence,  25  meters  north  of  a  cabin  on  the  inside  of  fence  west  of  gin.  Elevation, 
43.31. 

Stone  V  *  Is  on  E.  y.  D^blieux's  plantation,  50  meters  frpm  lane,  325  meters  north- 
east of  church.    Elevation,  40.97. 

Stone  Une  No.  $9.— Tiger  leland. 

m 

Stone  V:  Is  on  O'Neal  Gibbs'  plantation,  60  meters  from  division  line  between 
Gibbs  and  Lastage  plantations,  150  meters  fr^m  the  east  side  of  a  pasture  back  of 
residence.    Elevation,  41.72. 

Stone  V :  Is  oi^  Lastage  plantation,  50  met^s  from  river  near  back  fence  of  lot,  75 
meters  north  of  bam.    Elevation,  42.11. 

Stone  ^ :  Is  on  L.  K.  McLaurin's  plantation,  50  meters  from  left  bank  near  south- 
west comer  of  lot  around  house  at  mouth  of  lane  between  L.  K.  McLaurin's  and  More's 
plantations.    Elevation,  42.06. 

Stone  ^ :  Is  on  L.  K.  McLaurin's  plantation,  75  meters  from  right  bank  of  False 
River,  and  40  meters  from  lane  between  McLaurin's  and  More's  plantations.  Eleva- 
tion, 41.02. 

Stone  line  No.  SO. — Three  milee  above  St.  Mmuriee. 

Stone  V:  ^  on  Joseph  Caoimaok's  plantation,  25  meters  ftofm  the  left  bank  of  a 
small  bayou  350  meters  northwest  of  a  church  on  road  at  lower  part  of  plantation. 
Elevation,  37.08. 

Stone  V^ :  Is  on  Joseph  Cammack's  plantation,  30  meters  from  road  along  river  bank, 
150  meters  above  where  the  road  forks,  one  down  the  river  bank  and  the  other  across 
country  by  church.    Elevation,  40.23. 

\ 


I 
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Stone  V^ :  Is  on  Hecla  plantation,  75  meters  from  left  bank  at  the  beginning  of  a 
large  sand  bar  wbere  mam  bank  turns  square  to  the  east.    Eleration,  39. 48. 

Stone  ^^ :  Is  on  Hecla  plantation,  40  meters  from  fence,  along  the  edge  of  woods^ 
and  75  meters  southeast  of  cabin.    Eleyation,  38.76.- 

Stone  line  No  SI.— One  mile  Mow  St.  Mauriee, 

Stone  ^:  Is  on  Mrs.  A.  A.  Prothro's  plantation.  1  mile  below  St.  Manriee,  175  m^ 
ters  from  right  bank  and  100  meters  sonthwest  oi  cabin  at  point  of  timber.  Eleva- 
tion, 39.12. 

Stone  ^i  iMon  Mrs.  A.  A.  Prothro's  plantation^  1  mile  below  St.  Maurice,  40  meters 
from  right  bank  and  50  meters  from  cabin  at  point  of  timber.    Elevation,  39.87. 

Stone  V :  Is  on  New  York  Lumber  Company^s  plantation,  1  mile  below  St.  Maurice, 
60  meters  from  lefb  bank  and  300  meters  above  head  of  Old  Biver.    Elevation,  39.54* 

Stone  V :  Is  on  New  York  Lumber  Company's  plantation,  1  mile  below  St.  Maurice, 
60  meters  north  from  bank  of  Old  Biver,  at  junction  of  main  and  second  bank^  at 
point  of  woods  extending  back  from  Bed  Biver.    Elevation,  39.68. 

Stone  line  No.  St. — Five  miles  below  St.  Maurice. 

Stone  ^ :  Is  on  Mrs.  Sophie  Favron's  plantation,  in  lower  edge  of  woods  on  the 
point  at  northeast  comer  of  plantation,  50  meters  northeast  of  fence  corner,  200 
meters  frx>m  river  and  200  meters  north  of  cabin.    Elevation,  38.67. 

Stone  ^ :  Is  on  Mrs.  Sophie  Favron's  plantation  on  the  right  bank  at  edge  of 
woods,  175  meters  below  the  sharp  bend  in  bank.    Elevation^  S.82. 

Stone  ^f-i  Is  on  C.  C.  Dann's  plantation,  50  meters  from  left  bank  on  road,  75  meters 
from  where  it  leaves  rivM*,  200  meters  above  cabin  on  the  lower  plantation  line.  Ele- 
vation, 37.88. 

Stone  V :  Is  ^^  the  side  of  hills  on  C.  C.  Duim's  plantation,  100  meters  southeast  of 
cabin  and  450  meters  along  the  bluffs  above  residence.    Elevation,  45.55. 

Stone  line  No.  SS. — One-half  mite  above  Montgomery. 

Stone  ^ :  Is  on  Sam  Bernstein's  plantation,  opposite  Montgomery,  50  meters  south 
of  a  fence  running  east  and  west  across  plantation,  125  meters  north  of  Bi^you  des 
Glaises,  and  is  250  meters  east  of  the  junction  with  the  fence  running  from  river 
south.    Elevation,  3^.73 

Stone  y :  Is  on  Sam  Bernstein's  plantation,  ^  mile  above  Montgomery,  50  meters 
from  right  bank  and  50  meters  west  of  a  cabin  in  a  small  pasture  lot.  •  Elevation, 
37.62. 

Stone  V  •'  Is  on  B.  H.  William's  plantation,  50  meters  from  left  bank  near  the  fence 
dividing  William's  and  Christie's  plantations.    Elevation,  37.11. 

Stone  ^f :  Is  on  B.  H.  William's  jplantation,  350  meters  from  river  and  50  meters  from 
fence  dividing  William's  and  Christie's  plantations.    Elevation,  36.10. 

Stone  line  No.  S4. — One  mile  below  Durand  Landing/. 

Stone  V:  Is  on  MA.  M.  E.  Cofer's  plantation,  on  the  right  bank  of  Platte  or  Flat 
River,  225  meters  above  where  it  enters  woods.    Elevation,  35.46. 

Stone  V :  Is  on  Mrs.  M.  £.  Cofer's  plantation,  60  meters  from  right  bank  and  150 
meters  east  of  cabin.    Elevation.  34.95. 

Stone  V  *  ^  on  T.  W.  Kimbrell's  plantation,  in  the  southeast  comer  on  a  spur  of 
the  hills,  75  meters  from  the  left  bank  and  25  meters  from  the  division  fence  between 
Kimbrell's  and  Youns's  plantations.    Elevation,  45.77. 

Stone  V:  ^*  on  John  Young's  plantation,  upon  top  of  the  hills  in  the  pine  woods. 
200  meters  due  north  from  comer  of  fence  of  division  line  between  Kimrbell's  anu 
Young's  plantations.    Comer  of  fence  is  200  meters  from  river.    Elevation,  49.54. 

Stone  line  No.  S5. — One  mile  below  mouth  of  Little  Ekwr. 

Stone  ^f-:  Is  on  J.  Delouche's  plantation,  on  the  north  bank  of  Eagle  Nest  Bayou, 
where  fence  crosses  bayou  50  meters  south  of  cabin  in  edge  of  woiras.  Elevation, 
34.76. 

Stone  y :  Is  on  J.  Delouche's  plantation,  50  meters  from  right  bank  in  the  e^t  of 
viroods,  100  meters  below  cabin  on  the  outside  of  field.    Elevation,  83.26. 

Stone  y  :  Is  on  J.  Bille's  plantation,  50  meters  from  left  bank  in  edge  of  cotton- 
-woods,  125  meters  from  the  division  line  between  BiUe's  and  Grandchamp  plantations. 
Blevation,  84.00. 
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Stone  ^^:  Is  on  J.  Bille's  plantation,  at  foot  of  Mils,  225  meters  below  the  diyision 
line  between  BUle's  and  Grandchamp  plantations.    Elevation,  36.38. 

8Um€  Une  Ko,  36.— One  mile  below  8i.  Andrd  Bluffe. 

Stone  ^:  Is  on  Pierre  Morean's  plantation,  450  meters  from  river  and  150  meters 
from  Clay  Bayon  in  the  woods,  150  meters  southwest  of  fence  comer  back  of  Val- 
conr  Morean's  honse.    Elevation,  33.05. 

Stone  ¥ :  Is  on  Valconr  Moreaa's  plantation,  50  meters  from  right  bank,  25  meters 
above  fence,  and  40  meters  sonth  of  honse.    Elevation,  33.92. 

Stone  V :  Is  on  James  W.  Land's  plantation,  50  meters  from  left  bank  in  the  north- 
east comer  of  cabin  yard  at  month  of  drain.    Elevation,  34.39. 

Stone  ^fi  Is  on  James  W.  Land's  plantation,  100  meters  sonth  of  ditch  back  in  the 
woods,  200  meters  northeast  of  cabin,  near  fence  line  on  back  of  plantation.  Eleva- 
tion, 33.52. 

Stone  line  Ko,  S7, — One-half  mile  above  mouth  of  Boggy  Bayou, 

Stone  ^f- :  Is  back  in  the  woods,  on  Bartlett  and  La  Croix  place,  near  fence  line 
across  point,  10  meters  from  comer  of  fence,  about  halfway  across.    Elevation,  34.37. 

Stone  V :  Ib  ^^^^  ^^^  upper  comer  of  Bartlett  and  La  Croix  place,  50  meters  from 
right  bank  and  75  meters  west  of  cabin.    Elevation,  34.58. 

Stone  V '  Ib  across  from  upper  line  of  Bartlett  and  La  Croixplace,  on  grassy  point, 
40  meters  from  left  bank  ana  150  meters  east  from  cabin,  one-half  mile  al>ove  mouth 
of  Boggy  Bayon.    Elevation,  33.43. 

Stone  V :  ^  300  meters  from  left  bank,  one-half  mile  above  Boggy  Bayou,  in  heavy 
timber,  30  metns  firom  left  bank  of  the  second  small  bayou  in  the  point.  Elevation. 
32.66. 

Stone  line  2fo,  38.— One  and  eigkt-tentke  milee  below  Colfax. 

Stone  ^ :  Is  on  the  Old  Calhoun  plantation.  400  meters  from  main  right  top  bank 
in  field,  50  meters  from  bend  in  small  bayou,  200  meters  from  where  it  heads  near 
road  running  by  plantation  house.    Elevation,  34.36. 

Stone  V:  Is  on  the  Thorpe  place,  45  meters  from  right  bank,  50  meters  above 
where  first  bank  turns  south,  where  a  large  bar  has  formed,  and  75  meters  north 
of  cabin.    Elevation ,  36.56. 

Stone  V-  Is  <»^  McNeely's  part  of  the  Old  Calhoun  plantation,  on  main  bank  50 
meters  from  river,  halfway  between  mouth  of  bayou  and  where  main  bank  begins, 
40  meters  along  main  bank  from  road  down  the  river.    Elevation,  36.93. 

Stone  V:  Is  on  McNeely's  part  of  the  old  Calhoun  plantation,  10  meters  frt>m 
bayon  bank,  400  meters  up  from  river,  and  150  meters  above  a  cabin  on  the  opposite 
side  of  bayou.    Elevation,  36.04. 

Stone  Une  No.  39. — Six  hundred  and  fifty  metere  above  J^eau  Vernon  Bayou. 

Stone  Y:  Is  on  R.  L.  Camahan's  place,  near  middle  of  long  field,  200  meters  above 
the  lower  comer.    Elevation,  34.43. 

Stone  V :  I>  on  Dr.  Philip  Goode's  place,  85  meters  from  feitce,  40  meters  above 
comer  of  lane  below  the  house.    Elevation,  36.21. 

Stone  V^  Is  on  plantation  belonging  to  Citizens'  Bank  of  New  Orleans,  25  meters 
from  fence  just  back  of  cabin.  450  meters  below  church.    Elevation,  36.14. 

Stone  V :  Is  01^  plantation  oelonffing  to  Citizens'  Bank  of  New  Orleans,  700  meters 
from  river,  150  meters  northwest  of  first  cabin  near  fence,  counting  firom  river  along 
lower  fence  line.    Elevation,  34.55. 

Stone  line  No.  40. — One  and  one-half  milee  below  Fairmont. 

Stone  ^:  Is  on  Goodwin  and  Camahan's  plantation,  50  meters  from  edge  of 
woods,  100  meters  above  where  division  fence  between  Goodwin  and  Camahan  and 
Albert  Gk>odwin's  plantations  enters  woods,  back  of  cabin  on  Albert  Goodwin's  plan- 
tation.   Elevation,  31.53. 

Stone  V^ :  Is  on  Goodwin  and  Camahan's  plantation,  20  meters  above  division  fence 
along  Cottonwood  woods,  125  meters  below  hay  warehouse  at  Spears  Landing.  Eleva- 
tion, ^.44. 

Stone  y:  Is  on  J.  M.  Rhorer's  plantation,  outside  of  yard  fence,  30  meters  fr>om 
corner  on  east  side  of  dwelling.    Elevation,  35.95. 

Stone  ^:  Is  on  G.  W.  Hickman's  plantation,  in  pasture  near  garden  fence,  100 
meters  west  of  house.    Elevation,  34.33. 
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8t4>ne  Une  No.  41, — One-fourth  mile  above  Boyee,  La* 

Btone  V" :  ^  oi^  Henry  Boyoe's  plantation,  500  meters  from  river  at  month  of  Bayon 
Cotile  or  Jean  de  Jean,  25  meters  southeast  of  honse,  225  meters  from  bayon.  Eleva- 
tior,  84.54. 

Stone  V :  Is  OQ  Henry  Boyce's  plantation,  75  meters  from  right  hank  at  month  of 
Bayon  Cotile  or  Jean  de  Jean,  on  inside  of  fence,  250  meters  above  several  cabins, 
200  meters  above  Boyce,  La.    Elevation,  34.64. 

Stone  V^ :  Is  on  T.  K.  Smith's  plantation.  50  meters  from  left  bank,  near  the  middle 
of  small  pasture  lot,  75  meters  northwest  of  dwelling.    Elevation,  34.28. 

Stone  fy:  Is  on  T.  K.  Smith's  plantation,  625  meters  from  river,  350  meters  south- 
east of  gin.    Elevation,  33.60. 

Stone  Une  No,  42. — One-fourth  mile  below  /Mlivan  or  Bertrand  Landing, 

Stone  ^:  Is  on  plantation  of  the  Citizens'  Bank  of  New  Orleans,  in  heavy  woods, 
70  meters  frt>m  Texas  and  Pacific  Railroad  track,  775  meters  below  west  end  of 
bridge  over  Bayou  Bertrand,  or  300  meters  east  of  double  ditch.    Elevation,  31.47. 

Stone  ^:  Ibou  plantation  of  the  Citizens'  Bank  of  New  Orleans,  50  meters  from 
river,  and  25  meters  above  comer  of  fence,  300  meters  above  Bayou  Bertrand.  Ele- 
vation, 32.82. 

8tone  y :  Is  on Jeffries'  plantation,  at  foot  of  main  bank  at  upper  end  of 

lazge  bar  opposite  mouth  of  Bayou  Bertrand,  and  150  meters  above  comer  of  planta- 
tion store.    Elevation,  31.68. 

Stone  y :  Is  on Jeffries'  plantation,  375  meters  northeast  of  plantation  store 

on  bank  of  Dry  Bayou,  100  meters  below  a  cabin  on  same  bank.    Elevation,  32.09. 

Stone  line  No,  4S,^One-fowrth  mile  bekw  mouth  Motto  Bayou, 

Stone  ^ :  Is  on  Leonard  MoQmder's  plantation,  425  meters  from  river,  in  field,  275 
meters  northeast  of  cabin  in  comer  of  lane  and  cross  fence.    Elevation,  31.80. 

Stone  V '  Is  OD  William  Isle's  place,  40  meters  from  right  bank,  75  meters  above 
end  of  lower  division  fence.    Elevation,  32.23. 

Stone  V :  Is  on Jeffries' ''  Avoca  "  plantation,  on  south  side  of  fence,  225 

meters  above  lower  comer  of  fence  where  it  turns  into  the  heavy  timber.  Elevation, 
31.42. 

Stone  V :  I>  OQ Jeffries'  '^  Avoca "  plantation,  on  south  bank  of  fork  of 

Motto  Bayou,  260  meters  above  plantation  quarters.    Elevation,  30.81. 

Stone  lime  No,  44,^One-half  mile  above  Watere  Landing, 

Stone  ^:  Is  on  E.  J.  Barrett's  place,  at  bend  in  fence  along  woods,  150  meters  back 
of  jcin.    Elevation,  30.09. 

Stone  V :  Is  on  E.  J.  Barrett's  place,  75  meters  from  right  bank,  on  right  bank  of 
sloagh.  l325  meters  below  comer  of  fence  at  beginning  of  lane.    Elevation,  29.82. 

Stone  y :  Is  on  E.  J.  Barrett's  place,  on  left  bank,  50  meters  from  river,  in  pasture, 
20  meters  from  Cherokee  hedge,  and  75  meters  west  of  large  bam.    Elevation,  31.90. 

Stbne  Une  No,  45,''One  mile  below  Swilly  Landing, 

Stone  ^:  Is  on  MaJ.  Fred.  Seip's  plantation  at  foot  of  Texas  and  Pacific  Railroad 
embankment,  325  meters  below  where  levee  from  river  crosses  roadbed.  Elevation, 
30.«8. 

Stone  ^:  Is  on  MaJ.  Fred.  Seip's  plantation,  55  meters  from  right  bank,  in  grove  of 
scattering  trees,  125  meters  below  end  of  levee  forming  division  line  between  Seip's 
and  Meyer's  plantations.    Elevation,  29.91. 

Stone  V :  Is  in  woods,  100  meters  from  left  bank,  175  meters  below  mouth  of  a 
small  bayou,  1  mile  below  S willy  Landing.    Elevation,  31.09. 

Stone  V :  Ia  ui  woods,  370  meters  from  river,  175  meters  below  mouth  of  a  small 
bayou  1  mile  below  Swilly  Landing.    Elevation,  30.25. 

Stone  line  No,  46, — One-half  mUe  above  Alexandria,  La, 

Stone  ^:  Is  on  the  island  formed  by  bayous  Rapides,  Cross,  and  Phillip,  50  meters 
east  of  angle  in  levee,  150  meters  above  junction  of  Cross  Bayou  and  Bayou  Rapides. 
Elevation,  29.42. 

Stone  V-'  I^  u^  y<^^  o^  ^he  Texas  and  Pacific  Railroad  incline  landing,  100  meters 
northwest  of  freight  depot  and  25  meters  from  northwest  comer  of  yard.  Elevation, 
30.23. 
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Stone  ^ :  Is  75  meters  from  left  bank,  25  meters  irom  comer  of  yard  of  the  first 
cabin  below  drain  between  the  two  old  fort  sites  above  Alexandria.  Elovation, 
31.05. 

Stone  4^ :  Is  450  meters  from  river  on  spar  of  hill  between  the  two  old  fort  sites 
jnst  back  of  the  quarry  above  Alexandria.    Elevation,  38;17. 

Stone  line  No.  47, — Three  and  one-half  milee  heilow  Alexandria, 

Stone  *^:  Is  on  Mrs.  S.  W.  Camth's  plantation,  40  meters  fh>m  fence,  between  pas- 
ture and  field,  on  pasture  side,  100  meters  southeast  of  large  bam  in  northeast  comer 
of  pasture.    Elevation,  29.34. 

Stone  V  :  Is  on  Alfred  Neal's  plantation,  10  meters  from  fenee  line  along  road  and 
25  meters  from  levee,  225  meters  below  mouth  of  division  lane  between  A&ed  Neal's 
and  Mrs.  S.  W.  Camth's  plantations.    Elevation,  29.05. 

Stone  V^ :  Is  one-fourtn  mile  below  James  Bluffs, Ryland's  place,  50  meters 

from  left  bank,  250  meters  below  Centennial  (Ryland)  Landing.    Elevation,  28.53. 

Stone  V :  ^^  one-fourth  mile  below  James  Bluffs,  on Ry land's  place,  4:^  meters 

from  left  bank,  250  meters  below  Centennial  (ISyland)  Landing,  and  la  40  meters  frora 
lower  fence  line  along  edge  of  timber.    Elevation,  27.73. 


Stone  line  No,  48, — At  upper  end  of  Grand  Bend, 

Stone  ^:  Is  on  S.Pearfs  ''Qrand  Bend'' plantation,  in  pasture.  50  meters  from 
back  fence,  300  meters  above  the  lower  comer.    Elevation,  28.55. 

Stone  V :  Is  on  S.  Peart's  ''  Grand  Bend"  plantation,  25  meters  cm  outside  of  levee, 
near  a  few  large  cottonwood  trees,  300  meters  below  a  deserted  cabin  at  apper  end  of 
Qrand  Bend.    Elevation,  29.56. 

Stone  V:  Is  01^  '^XH,  Lizzie  Peart's  place,  50  meters  from  left  bank  inpastnre,  30 
meters  from  levee,  150  meters  below  a  cabin  at  foot  of  hills.    Elevation,  2^.74. 

Stone  ^:  Is  on  Col.  J.  C.  Wise's  plantation,  525  meters  from  left  bank  on  side  of 
hill  near  road,  300  meters  back  from  lane  where  it  enters  woods.    Elevation,  40.42. 

Stone  line  No,  49,~^Boger$  Landing. 

Stone  ^ :  Is  on  Rogers's  plantation,  on  the  east  bank  of  Choctaw  Bayon,  125  meters 
from  levee,  at  the  northwest  comer  of  cabin  yard  back  of  dwelling.  Elevation. 
28.33. 

Stone  ^ :  Is  at  Rogers  Lauding,  on  the  east  bank  of  Choctaw  Bayon^^  meters 
west  of  warehouse  and  50  meters  on  the  outside  from  levee.    £levation^^.35. 

Stone  ^:  iBSk  small  field  opposite  Rogers  Landing,  belonging  to  J.  Hathome,  GO 
meters  from  left  bank,  125  meters  southeast  of  cabin  in  comer  of  field.  Elevation, 
28.82. 

Stone  ^:  Is  in  a  small  field  opposite  Rogers  Landing,  belonging  to  J.  Hathome, 
25  meters  diagonally  out  from  northeast  comer  of  field.    Elevauon,  28. 

Stone  line  No,  SC—Jonea  Quarter  Landing, 

Stone  ^^:  Is  on  Miss  Josephine  Jones's  plantation,  in  the  edge  of  bushes,  25  meters 
fh>m  division  liue  between  Jones's  and  Smith's  plantations,  wO  meters  south  of  P. 
Smith's  residence.    Elevation,  27.02. 

Stone  ^ :  Is  in  front  of  Polyte  Smith's  residenoe,  25  meters  from  the  levee,  in  a 
small  skirt  of  cottonwood  trees.    Elevation,  27.51. 

Stone  ^ :  Is  on  the  left  bank  in  heavy  woods.  125  meters  below  warehouse  at.  Jones 
Quarter  Landing,  50  meters  from  river  at  foot  of  ridge  which  forms  the  bank.  Eleva- 
tion, 26.40. 

Stone  V :  Is  on  the  left  bank  in  heavy  gum  woods,  125  meters  below  warehok'se  at 
Jones  Quarter  Landing,  200  meters  frt>m  three  blazed  ^m  trees.  First  tree  is  10 
meters  southwest;  second  tree  is  8  meters  south,  and  third  tree  2  meters  west.  Ele- 
vation, 25.58, 

Stone  line  No,  61, — One  mile  heilow  Beaver  Dam  Landing. 

Stone  ^:  Is  on  George  Dorman's  plantation,  near  fence  line  at  baok  of  pasture, 
100  meters  east  of  comer  of  fence.  A  blazed  willow  is  35  meters  east,  and  two  blazed 
sycamores,  one  south,  the  other  west.    Elevation,  26.56. 

Stone  ^:  Is  on  George  Dorman's  plantation,  50  meters  from  levee,  75  meters  from 
fence  above  gin  and  200  meters  northwest  of  residenoe.    Elevation,  27.04. 

Stone  ^ilBou  Stonewall  plantation,  1  mile  below  Beaver  Dam  Lauding,  50  meters 
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from  left  bank,  350  metevs  above  cabin.   A  large  blazed  cottonwood  stands  2<hneters 
sonth.    Elevation,  27.97. 

Stone  V  •  Is  oi^  Stonewall  plantation,  1  mile  below  Beaver  Dam  Landing,  275 
meters  from  the  river  in  the  back  edge  of  clearing,  400  meters  northwest  of  cabin, 
marked  by  three  blazed  cottonwood  trees.  First  tree,  4  meters  southwest ;  second 
tree,  1  meter  west;  third  tree,  5  meters  southeast.    Elevation,  25.74. 

Stone  line  No,  6S. — New  Aah  Landing, 

Stone  V^:  Is  on  F.  M.  Jofi&ion's  plantation,  in  the  edge  of  woods  skirting  a  small 
drain,  200  meters  west  of  residence  and  40  meters  above  fence.    Elevation,  26.04. 

Stone  V:  Is  on  F.  M.  Joffrion's  plantation,  on  an  old  levee  100  meters  north  of 
angle  in  main  levee  in  front  of  residence.    Elevation,  27.93. 

Stone  A^:  Is  on  John  Harris's  (colored)  place  at  New  Ash  Landing,  50  meters  from 
left  bank,  10  meters  from  right  bank  of  bayon,  25  meters  from  division  line  between 
Harris  and  Scott  plantations.    Elevation,  26.63. 

Stone  ^:  Is  on  John  Harris's  (colored)  place  at  New  Ash  Landing,  150  meters 
from  river,  on  the  side  of  hill  near  fence  line  dividing  Harris  and  Soott  places.  Ele- 
vation, 27.64. 

SUme  line  No,  63, — One  mile  heUno  New  Poland  Landing, 

Stone  ^ :  Is  on  Hatch's  plantation,  250  meters  southeast  of  James  Lncas's  (colored) 
cabin  in  cottonwood  woods,  marked  by  a  blazed  cottonwood  8  meters  southeast  and 
a  blazed  cottonwood  12  meters  southwest.    Elevation,  27.17. 

Stone  ^/ :  Is  on  James  Lucas's  (colored)  place,  60  meters  from  right  bank,  near 
lower  fence  line,  80  meters  east  of  cabin.    Elevation,  27.30. 

Stone  AjL :  Is  on  James  Ellis's  (colored)  place,  50  meters  from  left  bank,  60  meters 
below  where  woods  come  to  river  bank ;  marked  by  two  blazed  willows  6  and  5 
meters  southwest,  a  blazed  oypress  7  meters  west,  and  a  blazed  cypress  3  meters 
northeast.    Elevation,  26.18. 

Stone  ^ :  Is  on  James  Ellis's  (colored)  place,  175  meters  back  in  low  cypress 
swamp,  and  60  meters  below  where  "v^oods  come  to  river  bank;  marked  by  a  blazed 
oyx>ress  7  meters  southwest  on  a  path,  a  blazed  cypress  4  meters  northwest,  and  a 
blazed  oypress  1  meter  north.    Elevation,  24.62. 

Stone  line  No,  64, — One^halfmile  helow  Once  More  Landing, 

.  •  

Stone  Vj  Is  on  George  Wilson's  plantation,  250  meters  from  river,  near  fence  in 
edge  of  swamp,  200  meters  southwest  of  cabin.    Elevation,  24.04. 

Stone  V :  Is  on  George  Wilson's  plantation,  on  the  inside  of  fence  along  road  one- 
half  mile  below  residence.    Elevation,  25.64. 

Stone  V*  Is  on  J.  Grimes's  plantation,  on  the  point  ealled  "Ingleside;''  is  50 
meters  from  river  above  a  small  clump  of  trees  north  of  house.    Elevation,  26.82. 

Stone  V :  Is  on  J.  Grimes's  plantation,  on  the  x>oint  called  **  Ingleside ; "  40  meters 
from  left  bank,  near  fence  line ;  40  meters  from  the  corner  of  fence,  on  parish  line  oppo- 
site Lookout  Landing.    Is  225  meters  from  V.    Elevation,  26.76. 

Stone  line  No,  66. — One-half  mile  above  Egg  Bend, 

Stone  ^ :  Is  on  Jackson  plantation,  near  a  plantation  road  200  meters  south  of 
Kalon's  dwelling.  Marked  by  a  blazed  persimmon  tree  15  meters  northeast.  Eleva- 
tion, 25. 

Stone  ^ :  Is  at  outside  foot  of  levee  on  Jackson  plantation,  80  meters  northwest  of 
Kalon's  dwelling.  Marked  by  a  blazed  locust  15  meters  northwest  and  a  blazed 
sycamore  45  meters  northeast.    Elevation,  26. 

Stone  ^:  Is  on  J.  Grimes's  plantation,  i  mile  above  Egg  Bend,  50  meters  from  left 
bank,  in  the  woods.  Marked  by  a  blazed  oak  tree  4  meters  southeast  and  a  blazed 
ash  7  meters  northwest.    Elevation,  26.23. 

Stone  V :  Is  on  J.  Grimes's  plantation,  i  mile  above  Egg  Bend,  150  meters  from 
left  bank,  in  the  woods  near  a  dry  lake  bed.  Marked  by  a  blazed  willow  15  meters 
east  and  a  blazed  oak  5  meters  southeast.    Elevation,  24.29. 

Stone  line  No.  66. — Innie  Bluffe, 

Stone  ^:  Is  on  O.  Lachenay's  plantation,  in  the  edge  of  woods  at  the  junction  of 
four  fences,  400  meters  south  of  house.    Elevation,  23.86. 

Stone  V^ :  Is  on  O.  ftachenay's  plantation,  on  the  inside  of  fence  along  road,  i  mile 
above  residence,  opposite  Innis  Bluffs.    Elevation,  25.31. 
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Stone  V :  Is  at  foot  of  Innis  Blafifs,  30  meters  from  left  bank  and  100  meters  north 
of  house.    A  blazed  pecan  tree  stands  16  meters  southwest.    Elevation,  25.19. 

Stone  ^ :  Is  at  Innis  Bluffs,  on  the  side  of  hill,  15  meters  from  comer  of  fence,  250 
meters  northwest  of  house.    A  blazed  gum  tree  is  10  meters  north.    Elevation,  26.96. 

Stone  line  No,  67. — Caeaandria, 

Stone  V :  Is  on  P.  Laborde's  plantation,  250  meters  above  where  wood  line  comes  to 
river  and  50  meters  back  in  the  woods,  opposite  Cassandria.    Elevation,  24.16. 

Stone  V^:  Is  on  F.  Laborde's  plantation,  50  meters  from  right  bank,  opposite  gin  at 
Cassandria.    Elevation,  25.37. 

Stone  ¥'.  At  Cassandria,  on  M.  I.  Ry land's  plantation,  50  meters  west  of  gin  and 
100  meters  north  of  warehouse.    Elevation,  25.25. 

Stone  V-:  Is  on  M.  I.  Ryland's  plantation,  on  inside  of  fence  upon  the  hill  along 
the  road  leading  north  nrom  Cassandria,  100  meters  from  the  west  comer  of  field. 
Elevation,  29.32. 

Stone  line  No.  68. — Louisiana  Eo^periment  Station  plantation. 

Stone  ^ :  Is  on  Cannon's  place,  on  the  left  bank  of  bayou,  200  meters  below  fence 
and  300  meters  southeast  of  house.  A  blazed  cottonwood  is  10  meters  south.  Ele- 
vation, 24.62. 

Stone  ^:  Is  on  Cannon's  place,  25  meters  northeast  of  hoase,  at  upper  comer  of 
farm.    Elevation,  24.90. 

Stone  y :  Is  on  the  Experiment  Station  plantation,  on  the  part  owned  hy  Baker 
Brothers,  on  the  inside  of  fence  along  roadside,  150  meters  below  the  dwelling  at 
head  of  Cay  Bayou.    Elevation,  24.13. 

Stone  V*  Is  on  the  Experiment  Station  plantation,  on  the  part  owned  by  Baker 
Brothers,  on  the  right  bank  of  Cay  Bayou,  325  meters  below  dwelling.  A  blazed 
wUlow  is  10  meters  southwest  and  a  blazed  pecan  3  meters  north.    Elevation,  23.73. 

Stone  tine  No.  69. — One-fourth  mile  above  Ldborde  Landing. 

Stone  ^ :  Is  on  Johnson's  place,  in  middle  of  point  of  woods  opposite  Laborde 
Landing,  175  meters  from  right  bank.  Marked  by  a  blazed  hackberry  1  meter  south- 
east and  a  blazed  cottonwood  12  meters  southwest.    Elevation,  22.91. 

Stone  V :  Is  on  Johnson's  place,  450  meters  above  Laborde  Landing,  50  meters 
from  right  bank,  in  the  woods.  A  blazed  sycamore  is  2^  meters  eontheast  and  a 
blazed  sycamore  5  meters  northwest.    Elevation,  24.26. 

Stone  V  •  Is  on  P.  J.  Laborde's  place,  on  the  inside  of  fence  in  a  small  field,  50  me- 
ters southeast  of  deserted  cabin,  400  meters  above  Laborde  Landing.  A  blazed  cot- 
tonwood is  20  meters  west.    Elevation,  24.46. 

Stone  ^4^ :  Is  on  P.  J.  Laborde's  place,  in  edge  of  woods  along  the  fence  at  back  of 
small  field,  150  me'ers  nprth  of  deserted  cabin,  400  meters  above  Laborde's  Landing. 
Marked  by  three  blazed  cottonwood  trees;  one  12  meters  southwest,  another  15  me- 
ters southeast,  and  the  third  2  meters  northwest.    Elevation,  24.06.  ~ 

Stone  line  No.  60. — Three-fourths  mile  above  Normand  Landing. 

Stone  ^:  Is  on  A.  Dauzat's  place,  600  meters  above  cabin,  150  meters  from  right 
bank,  in  a  swamp.    Marked  by  blazed  willows.    Elevation,  21.54. 

Stone  V :  Is  on  A.  Dauzat's  place,  600  meters  above  cabin,  50  meters  from  right 
bank.  A  blazed  pecan  tree  is  3  meters  northwest,  a  blazed  oak  5  meters  north,  and 
blazed  oak  6  meters  south.    Elevation,  22.17. 

Stone  ^i  Is  on  deserted  place  of  H.  Edwards,  40  meters  from  left  bank,  125  me- 
ters north  of  where  timber  line  comes  to  river,  and  75  meters  south  of  deserted  cabin. 
Elevation.  24.23. 

Stone  V  •  Is  OQ  deserted  place  of  H.  Edwards,  225  meters  from  left  bank  in  edge 
of  woods,  275  meters  east  of  cabin.  A  blazed  sycamore  is  8  meters  southwest ;  a 
blazed  sycamore  is  1  meter  north,  and  a  blazed  ash  3  meters  south.  Elevation,  ^.63. 

Stone  line  No.  61. — Barbin  Landing, 

Stone  ^ :  Is  on  E.  Barbin's  place,  100  meters  from  lane  on  a  ditch,  210  meters 
northeast  of  cabin  in  comer  of  place  near  bridge  over  Gordon  Bayou.  A  blazed  wil- 
low on  ditch  is  5  meters  southeast.    Elevation,  22.23. 

Stone  V"  •  ^^  Barbin  Landing,  on  E.  Barbin's  place,  on  the  inside  of  fence  along 
the  road,  15  meters  below  comer  of  lane,  30  meters  southeast  of  warehouse.  Eleva- 
tion, 23.64. 
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Stone  ^:  Is  on  Coco's  place,  opposite  Barbin  Landing,  on  the  inside  of  fence  100 
meters  below  double  cabin.    Elevation,  23.54. 

Stone  V*  ^s  ^^  Coco's  place,  opposite  liarbin  Landins,  at  back  fence  line  of  small 
field,  250  meters  northeast  of  double  cabin.  Marked  by  blazed  cottonwoods  5  meters 
north  and  5  meters  southeast  on  opposite  sides  offence.    Elevation,  22.04. 

Stone  line  No.  6S, — Tliree  and  one-fourth  miles  helow  Barhin  Landing, 

Stone  ^1^:  Is  on  J.  Bettevy's  place^  near  cross  fence  line,  15  meters  above  the  Junc- 
tion of  fences,  100  meters  above  mouth  of  laiie  between  Bettevy's  and  George's 
I  iaces.    Elevation,  22.85. 

Stone  ^ :  Is  on  J.  Bettevy's  place,  25  meters  from  fence,  35  meters  below  upper 
front  fence  comer.    Elevation,  23.28. 

Stone  Af :  Ift  on Noguez'  (colored)  place,  opposite  Bettevy's  place,  50  meters 

from  left  bank,  350  meters  above  lower  fence  line.    Elovution,  23.34. 

Stone  ^^ :  Is  on Nogurz'  (colored)  place,  25  meters  from  left  bank,  275  me- 
ters below  cabin.    Elevation,  23.24. 

Stone  line  No,  6S, —  Upper  end  of  Saline  Point, 

Stone  ^:  Ja  on  Mayer's  place,  on  the  left  bank  of  a  small  bayon,  300  meters  from 
river  at  lower  front  fence  corner  of  L.  Juneau's  place  near  end  of  levee.  Reference 
trees  five  willows  as  follows:  30  meters  east;  2  meters  northeast;  5  meters  north- 
west; 5  meters  south  of  west;  6  meters  west  of  south.    Elevation,  22.34. 

Stone  V  •  Is  on  Mayer's  place,  50  meters  from  right  bank  on  side  of  road  leading 
around  Saline  Point,  500  meters  below  bend  below  L.  Juneau's  place.  References : 
No.  1,  4-foot  Cottonwood,  12  meters  northwest;  No.  2,  ash,  4  meters  northwest;  No. 
3.  sycamore,  6  meters  southeast ;  No.  4,  cotton  wood,  12  meters  southwest.  Eleva- 
tion, 23.12. 

Stone  ^:  Is  on  Mayer's  place.  50  meters  from  left  bank  at  foot  of  slope,  45  meters 
north  of  deserted  cabin  in  small  clearing.    Elevation,  22.94. 

Stone  ^ :  Is  on  Mayer's  place,  225  meters  from  river  northwest  of  deserted  cabin 
in  small  clearing.  References :  No.  1,  cottonwood,  7  meters  south ;  No.  2,  willow  8 
meters  south;  No.  3,  cottonwood,  2  meters  west  No.  4,  willow,  3  meters  east.  Eleva- 
tion, 21.78. 

Stoneline  No,  64. —  One-half  mile  below  mouth  of  Saline  Bayou, 

Stone  ^ :  Is  100  meters  from  right  bank  opposite  month  of  Saline  Bayou.  Refer- 
ences :  No.  1,  willow,  5  meters  north :  No.  2,  willow,  10  meters  northeast;  No.  3,  willow, 
15  meters  southeast.    Elevation^  22.04. 

Stone  ^:  Is  75  meters  from  right  bank,  500  meters  from  point  below  mouth  of 
Saline  Bayon.    Elevation,  22.39. 

Stone  V  •  ^B  ^^  meters  from  left  bank,  i  mile  below  mouth  Saline  Bayon.  Refer- 
ences :  No.  1, 3  meters  north,  30^  east ;  No.  2, 6  meters  south,  80°  east;  No.  3, 7  meters 
south,  1(P  west;  No.  4, 5  meters  south,  60^  west.    Elevation,  22.58. 

Stone  V  •  Is  ^^  meters  from  left  bank  i  mile  below  mouth  Saline  Bayou,  50  meters 
from  Chnnntd  Lake.  References:  No.  1, 10  meters  north,  60°  west;  No.  2,  8  meters 
south  50°  west.    Elevation,  19.60. 

Stone  line  No,  65, — Head  of  Bayou  Lenoir, 

Stone  ^:  Is  on  Barbin's  land,  500  meters  from  river  at  lower  point  of  large  sand 
bar  at  head  of  Bayou  Lenoir.  References :  No.  1, 12  meters  sonth,  70°  east;  No.  2, 15 
meters  south,  20°  east;  No. 3, south,  10°  east;  No. 4, 8  meters  south,  20°  west.  Ele- 
vation, 20.57. 

Stone  ^ :  Is  on  Barbin*s  land,  100  meters  from  river  at  lower  point  of  large  sand 
bar  at  head  of  Bayon  Lenoir.  References :  No.  1, 10  meters  sontn ;  No.  2,  5  meters 
sonth,  50°  east;  No. 3, 12  meters  north,  40°  east;  No.  4,  6  meters  north,  80°  west. 
Elevation.  22.35. 

Stone  V :  Is  on  La  Pary's  place,  100  meters  from  left  bank  at  the  point  opposite 
Bayou  Leneir.  References:  No.  1, 16  meters  south,  10°  east;  No.  2, 15  meters  south, 
70°  east;  No.  3, 6  meters  south,  30°  west.    Elevation,  21.81. 

Stone  V :  is  on  La  Pary's  place,  500  meters  from  river  at  the  point  opposite  Bayon 
Lenoir,  and  50  meters  from  Mitten  Lake.  References :  No.  1,  4  meters  south,  40° 
east;  No.  2,  12  meters  east;  No.  3,  25  meters  north,  40°  west:  No.  4, 15  meters  south. 
40°  west.    Elevation,  21.01. 
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Stone  line  Xo.  66^ — One  and  three-fourthe  miles  above  mouik  of  Lake  Latania, 

Stone  ^i^ :  Is  on  right  bank,  525  meters  from  riyer,  in  something  of  a  dry  lake  bed 
below  Paulk  Lake.  References:  No.  1, 15  meters  south,  40^  east;  No.  2,  12  meters 
south,  80^  east;  No.  3,  8  meters  north;  No.  4,  5  meters  north,  70^  west.  Elevatioii, 
19.44. 

Stone  ^:  Is  90  meters  from  right  bank.  If  miles  above  mouth  of  Lake  Latania 
and  150  meters  below  mouth  of  Rmall  bayou.  Koferences:  No.  1,  10  meters  south, 
60^  east;  No.  2,  5  meters  north,  20^  east;  No.  3,  16  meters  south,  20^  west.  Elera- 
tion,  21.45. 

Stone  ^3^ :  Is  75  meters  from  left  bank,  If  miles  above  mouth  of  Lake  Latania. 
References:  No.  1,  15  meters  south,  40^  east;  No.  2,  6  meters  north,  40°  east;  No.  3, 
8  meters  north,  80^  west.    Elevation,  21.36. 

Stone  ^^ :  Is  350  meters  from  river,  50  meters  from  prong  of  lake.  If  miles  above 
mouth  of  Lake  Latania.  References :  No.  1, 4  meters  south,  40^  east;  No.  2, 6  meters 
north,  40^  east;  No.  3,  8  meters  south,  l(P  west.    Elevation,  18.85. 

Stone  line  No.  67, — Two  milee  below  head  of  Bayou  NatchitocKee. 

Stone  ^^:  Is  400  meters  from  right  bank,  2  miles  below  head  of  Bayou  Natchi- 
toches. References:  No.  1, 12  meters  south,  30^  east;  No.  2,  3  meters  norl^,  7(P 
east;  No.  3, 15  meters  north,  80°  west.    Elevation,  20.25. 

Stone  V  •  ^^'^  meteps  from  right  bank,  2  miles  below  head  of  Bayou  Natchitoches. 
References:  Blazed  sapling.    Elevation,  20.40. 

Stone  ^:  Is  100  meters  from  left  bank  at  foot  of  main  bank,  2  miles  below  head 
of  bayou.  References:  No.  1, 15  meters  south;  No.  2, 25  meters  south,  60°  east;  No. 
8,  6  meters  north,  10°  west;  No.  4,  2  meters  south,  70°  west.    Elevation,  19.24. 

Stone  V^ :  Is  450  meters  from  river  on  main  bank,  2  miles  below  head  of  Bayon 
Natchitoches.  References:  No.  1,  8  meters  south,  30°  east;  No.  2,  4  meters  sout^, 
80°  east;  No.  8,  3  meters  north ;  No.  4,  5  meters  south,  50°  west.    Elevation,  20.50. 

Stone  line  No,  68, — Cammack  Landing^ 

Stone  ^\  Is  525  meters  from  right  bank  and  40  meters  on  the  farther  side  from  a 
slough  lake  opposite  Cammack  Landing.  References :  No.  1,  6  meters  south,  70° 
east;  No.  2,  5  meters  south,  85"^  east;  No.  3,  3  meters  south;  No.  4,  3  meters  north, 
30°  east.    Elevation,  18.66. 

Stone  V :  Is  125  meters  from  right  bank  opposite  Cammack  Landing.  References : 
No.  1, 6  meters  east;  No.  2, 8  meters  north,  50°  east;  No.  3, 8  meters  south,  80°  west. 
Elevation.  20.00. 

Stone  V  •  ^^  Cammack  Landing,  100  meters  from  left  bank  and  50  meters  from  fence 
comer  on  outside  of  fence  line  west  of  residence.    Elevation,  21.22. 

Stone  V*  Is  o^  Cam  mack's  place,  750  meters  from  river  iu  the  woods  back  of  small 
field,  150  meters  a  little  east  of  north  from  back  west  comer  of  field.  References: 
No.  1, 5  meters  south,  80^  east ;  No.  2, 10  meters  north,  70°  east.    Elevation,  21.55. 

Stone  line  No,  69 — T\co  miles  above  mouth  of  Black  Btver, 

Stone  ^:  Is  on  C.  Jeannette's  (colored)  place,  425  meters  from  river  and  175  meters 
from  fence  back  of  cabin.  References:  No.  1, 15  meters  south,  30°  east;  No.  2,  5 
meters  north,  80°  east;  No.  3, 7  meters  north,  30°  west;  No.  4,6  meters  south,  65° 
west.    Elevation,  20.61. 

Stone  V :  Is  on  C.  Jeannette's  (colored)  place,  100  meters  from  right  bank  in  field, 
50  meters  south  of  cabin.    Elevation,  21.25. 

Stone  V:  Is  100  meters  from  left  bank  50  meters  below  C.  Jeannette's  (c<»l0red) 
cabin.  References :  No,  1, 10  meters  south,  40^  east ;  No.  2, 10  meters  north,  50°  east ; 
No.  3, 8  meters  north ;  No.  4,  6  meters  north,  60°  west.    Elevation,  18.84. 

Stone  Y'  Is  425  meters  fron^  rive^,  50  meters  below  C.  Jeannette's  (colored)  cabin, 
on  small  ridge  between  two  slough  lakes,  200  meters  below  their  fork.  References : 
No.  1, 15  meters  west;  No.  2, 10  meters  south,  20^  njrest.    Elevation,  19,15. 

Stone  line  No,  70,-— One-half  mile  below  "£-mile*^  Bayou, 

Stone  V-  Is  700  meters  from  right  bank,  one-half  mile  below  "2-mile"  Bayou,  or 

482.8  miles  from  Fulton,  Ark.    References:  No.  1,8  meters  south,  70°  oast;  No.  2, 15 

meters  north,  20°  east;  No.  3,  18  meters  north,  70^  west;  No.  4,  15  meters  south,  20^ 

west.    Elevation,  18.15. 

'stone  y:  la  75  meters  from  rij^ht  bank,  one-ha^  mile  b^low  "^-mile"  Ba^oa  up 
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482.8  miles  from  Fulton,  Ark.  References:  No.  1,  20  meters  south;  80°  east;  No. 2, 
8  meters  north;  No.  3,  15  meters  west.    Elevation,  19.30. 

Stone  y :  Is  60  meters  from  left;  bank  on  main  bank,  one-half  mile  below  ''2-raile" 
Bayou,  or  482.8  miles  from  Fulton,  Ark.  References :  No.  1, 4  meters  south,  50^  east; 
No.  2, 8  meters  east;  No.  3,  5  meters  north ;  No.  4, 10  meters  north,  80°  west.  Eleva- 
tion, 19.65. 

Stone \^:  Is  526  meters  from  left  bank,  i  mile  below  ''2-mile''  Bayou,  or  482.8 
miles  from  Fulton,  Ark.  References:  No.  1,  10  meters  south,  60°  east;  No.  2,  70 
meters  north,  20°  east;  No.  3,  8  meters  north,  70^^  west;  No.  4, 15  meters  south,  10° 
west.    Elevation,  19.25. 

Stone  Une  No.  71, — Ono-halfmile  above  **  T-mile"  Bayou. 

N 

Stone  V*  Ib  in  the  swamp,  675  meters  from  right  bank,  ^  mile  above  '*  7-mile'' 
Bayou,  or  487.1  miles  from  Fulton,  Ark.  References:  No.  ],  10  meters  south,  30° 
east;  No.  2, 17  meters  south,  80°  east;  No.  3,  3  meters  north;  No.  4,  15  meters  west; 
No.  5,  12  meters  south,  40°  west.    Elevation,  17.46. 

Stone  V:  Is  100  meters  from  right  bank,  i  mile  above  ''7-mile"  Bayou,  or  487.1 
miles  from  Fultom  Ark.  Refercncen :  No.  1, 5  mett^rs  south,  40°  east;  No.  2, 10  meters 
north,  30°  east;  No.  3,  10  meters  north,  50°  we8t;  No.  4,  6  meters  west;  No.  5, 12 
meters  south,  10^  west.    Elejratiou,  19.80. 

Stone  V*:  1b  50  meters  from  left  bank  on  small  second  bank  of  small  bayou,  ^  mile 
above  •'7-mile"  Bayou,  or  487.1  miles  from  Fulton,  Ark.  References :  No.  1,  3  meters 
south,  60°  east;  No.  2,  15  meters  north,  50°  east;  No.  3,  10  meters  north,  70°  west. 
Elevation.  19.15. 

Stone,  V  •  Is  ^^  meters  from  left  bank  at  month  of  small  bayou,  i  mile  above  "7- 
mile"  Bayou,  or  487.1  miles  from  Fulton,  Ark.  References:  No.  1,  5  meters  south; 
No.  2,  15  meters  north,  50°  east;  No.  3,  15  meters  north;  No.  4, 20 meters  west.  Ele- 
vation, 16.92. 

Stone  line  No,  72, — One  mile  above  mouth  of  Bayou  Cocodrie. 

Stone  ^:  Is  450  meters  from  right  bank,  1  mile  above  mouth  of  Bayou  Cocodrie. 
References:  No.  1,  5  meters  south,  30°  east;  No.  2,  12  meters  south,  65°  east;  No.  3, 
5 meters  north,  35°  east;  No.  4,  6 meters  north,  30°  west.    Elevation,  15.83. 

Stone  V^ :  Is  50  meters  from  right  bank.  1  mile  above  mouth  of  Bayou  Cocodrie. 
References:  No.  1, 14  meters  south,  10°  east;  No.  2,  15  meters  east;  No.  3,  6  meters 
north,  15°  west:  No.  4,  7  meters  north,  45°  west.    Elevation,  19.71. 

Stone  ^ :  Is  ^  meters  from  left  bank,  1  mile  above  mouth  of  Bayou  Cocodrie. 
References:  No.  1,  3  meters  south,  35°  east;  No.  2,  7  meters  south,  75°  east;  No.  3, 
10  meters  north,  45°  west;  No.  4,  8  meters  south,  70°  west.    Elevation,  16.50. 

Stone  ^:  Is  525  meters  from  left  bank,  1  mile  above  month  of  Bayou  Cocodrie  and 
25  meters  from  right  bank  of  Bayou  Cocodrie.  References :  No.  1,  2  meters  south, 
20°  east;  No.  2,  15  meters  north,  50°  east;  No.  3,  5  meters  north,  30°  east;  No.  4,  15 
meters  south,  80°  west.    Elevation,  15.2. 

Stone  line  No,  7S. — One-fourth  mile  above  mouth  of  Bayou  Natchitochee. 

Stone  V :  Is  625  meters  from  right  bank  one-fourth  mile  above  mouth  of  Bayou 
Natchitoches,  and  is  75  meters  from  the  west  bank  of  Red  River  Bay,  550  meters 
above  its  mouth.  References :  No.  1, 15  meters  south,  60°  east ;  No.  2, 6  meters  north, 
30°  east;  No.  3,  8  meters  south,  25°  west.    Elevation,  15.44. 

Stone  ^ :  Is  30  meters  from  right  bank,  500  meters  above  mouth  of  Bayou  Natchi- 
toches. References :  No.  1, 6  meters  north ,  60°  east ;  No.  2, 15  meters  north,  35°  east ; 
No.  3,  10  meters  north,  50°  west;  No.  4, 10  meters  south,  70°  west.    Elevation,  16.34. 

Stone  ^^ :  Is  40  meters  from  left  bank,  500  meters  above  mouth  of  Bayou  Natchi- 
toches: References:  No.  1,  6  meters  east;  No.  2,  5  meters  north,  45°  east;  No.  3,  5 
meters  west:  No.  4,  8  meters  south,  20°  west.    Elevation,  19.39. 

Stone  V '  Is  450  meters  from  left  bank,  500  meters  above  mouth  of  Bayou  Natchi- 
toches, and  150  meters  south  of  small  bayou.  References:  No.  1, 15  meters  north, 
70°  east;  No.  2, 12  meters  north,  35°  east;  No.  3,  5  meters  west;  No.  4,  6  meters 
south,  40°  west.    Elevation,  16.22. 

Stone  line  No.  74. — Marcotte  Landing. 

Stone  V :  Is  550  meters  from  Marcotte  Landing,  on  bank  of  Marcotte  Lake  at 
point.  References:  No.  1,  5 meters  south,  25°  east;  No. 2,  6  meters  south,  75°  east; 
No.  S,  5  meters  north,  25°  west;  No.  4, 15  meters  north,  50°  west.    Elevation,  17.00. 
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Stone  V :  Ib  S5  meters  from  right  bank  at  foot  of  slope,  225  meters  below  old  ware- 
bonse.    Elevation,  18.44. 

Stone  Y :  Is  50  meters  from  left  bank,  200  meters  below  Marootte  Landing.  Ref- 
erences: No.  1.  5  meters  north,  80°  east;  No.  2,  4  meters  northj  15°  east;  No.  3,  7 
meters  north,  60°  west;  No.  4,  6  meters  south,  15°  west.    Elevation,  16.93. 

Stone  V^ :  Is  575  meters  from  river,  200  meters  below  Marco tte  Landing :  Refer- 
ences: No.  1,  12  meters  south,  70°  east;  No.  2,  8  meters  north,  60°  east;  No. 3,  8 
meters  north,  40°  west;  No. 4,  10  meters  south,  30°  west.    Elevation,  16.26. 

Stone  line  No.  75, — Three-fourths  mile  above  mouth  of  Bed  Biver, 

Stone  ^:  Is  775  meters  from  right  bank,  at  head  of  slough  lake  called  Water  Val- 
ley. References:  No.  1, 15  meters  south,  10°  east;  No.  2,  10  meters  south,  60°  east; 
No.  3,  5  meters  north,  40°  east;  No. 4,  10  meters  south,  50°  east.    Elevation,  18.36. 

Stone  V '  Is  175  meters  from  right  bank,  across  head  of  slough  lake  called  Water 
Valley.  References :  No.  1, 6  meters  north,  10°  east ;  No.  2, 12  meters  north,  85°  west ; 
No.  3, 6  meters  south,  30°  west.    Elevation,  19.97. 

Stone  V '  Is  "7^  meters  from  left  bank,  three-fourths  mile  above  mouth  of  Red  River, 
across  on  high  ground  between  lower  end  of  small  lake  and  swamp.  References : 
No.  1, 4  meters  south,  45°  east ;  No.  2, 20  meters  north,  45°  east ;  No.  3, 6  meters  south, 
10°  west.    Elevation,  16.59. 

Stone  '^ :  Is  300  meters  from  left  bank,  three-fourths  mile  above  mouth  of  Red  River 
in  swamp.  References:  No.  1,  6  meters  south,  20°  east;  No.  2,  12  meters  north,  25° 
west ;  No.  3, 3  meters  south,  80°  west.    Elevation,  16.48. 

Table  6.— Descriptions  of  permanent  Reference  points  from  fulton,  ark., 

TO  surbveport,  la. 

[Note. — ^Elevations  are  pven  wherever  determined  and  are  expressed  in  meters 
above  the  Cairo  datum.    The  elevations  given  apply  to  top  of  bolt  in  the  under- 

f;round  stone.    Elevation  of  boss  of  pipe  cap  can  be  found  in  any  case  by  adding 
.  24  meters  to  elevation  of  top  of  bolt.] 

P.  R.  P.  1:  At  west  end  of  Iron  Mountain  Railroad  Bridge  at  Fulton,  Ark.;  be- 
tween track  and  south  wing  wall  of  abutment  and  about  10  leet  back  of  bridge  seat. 
Reference  points  are  the  following:  No.  1,  bridge  plate  at  west  end  of  norUi  truss 
of  bridge,  azimuth  from  P.  R.  P.  is  200°  08' ;  No.  2,  bridge  plate  at  west  end  of  south 
truss  of  bridge,  azimuth  from  P.  R.  P.  is  231°  05' ;  No.  3,  west  end  of  south  wing  wall 
of  abutment,  azimuth  from  P.  R.  P.  is  295°  22'.    Elevation,  87.01. 

P.  R.  P.  2 :    Has  been  destroyed. 

P.  R.  P.  3;  On  Smith's  plantation;  900  feet  from  river  and  2,000  feet  below  gin; 
in  neld  2  feet  from  fence.  Reference  trees :  No.  1  is  a  5-foot  Cottonwood,  on  an 
azimuth  of  110°  from  P.R.P.,  and  32  feet  distant;  No. 2, 2-foot  sycamore  251°,  53 
feet ;  No,  3, 2-foot  cypress,  313°,  20  feet.     Elevation,  80.55. 

P.  R.  P.  4:  On  Ferguson's  plantation;  left  bank;  about  1,400  feet  below  gin  in 
deadening,  2  feet  frt>m  fence,  and  about  400  feet  from  river  bank.  Reference  &ees: 
No.  1,2-foot  Cottonwood,  130°,  46  feet;  No. 2, 1-foot  sycamore, 245°, 37  feet;  No. 3,1- 
foot  sycamore,  317°,  27  feet.    Elevation,  80.15. 

P.  R.  P.  5 :  On  right  bank  about  1,050  feet  below  clearing  at  lower  end  of  Dr. 
Mill's  plantation,    and  about  530  feet  from  riven  and  380  feet  back  of  wagon  road 

gassing  in  front  of  clearing.  Reference  trees :  No.  1, 1-foot  box  elder,  334°,  17  feet; 
o.  2, 1-foot  mulberry,  172°,  19  feet ;  No.  3, 2-foot  cotton  wood,  102°,  28  feet.  Elevation, 
79. 78. 

P.  R.  P.  6:  On  right  bank;  3,600  feet  below  Sim's  landing,  2,000  feet  above  Red 
Lake,  and  400  feet  from  river.  It  is  about  opposite  lower  end  of  Henry  Topp's  plan- 
tation.   Elevation,  79.42. 

P.  R.  P.  7 :  On  right  bank ;  inside  back  levee  near  lower  end  of  Woods'  and  Thax- 
ler's  plantation,  ^ferences :  No.  1,  bend  in  levee,  120°,  10  feet ;  No.  2, 1-foot  cotton- 
wood,  142°,  17  feet;  No.  3, 1-foot  cotton  wood,  161°,  25  feet.     Elevation,  77. 80. 

P.  R.  P.  8 :  On  right  bank ;  on  levee  at  upper  end  of  Pearson's  plantation,  1, 500 
feet  from  river,  and  wO  feet  back  from  lower  end  of  lake.    Elevation,  77.00. 

P.  R.  P.  9:  Right  bank:  on  levee  at  lower  end  of  Pearson's  plantation,  near 
where  levee  enters  woods.    Elevation,  76.24. 

P.  R.  P.  10 :  Right  bank ;  at  lower  end  of  plantation  owned  by  heirs  of  Merriman 
Murphy,  in  northeast  comer  of  garden  inclosure.  References :  No.  1,  edge  of  Can- 
dler Lake,  291°,  39  feet:  No.  2,  3-foot  pin  oak,  2°,  100  feet;  No.  3,  3-foot  red  oak, 
223°,  90  feet;  No.  4,  southeast  comer  of  cabin,  149°,  60  feet.    Elevation,  74.38. 

P.  R.  P.  11 :  Right  bank ;  on  Dr.  P.  H.  Candler's  place,  about  1  mile  below  planta- 
tion house;  2,800  feet  from  river  and  3  feet  north  of  crown  of  back  levee.    Reference 
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tT©es:  No.  1, 1^-foot  elm,  sonth  side  of  levee,  7  feet:  No.  2, 1-foot  elm,  north  side  of 
l«vee,  22(K  (about),  4  feet;  No.  3,  2-foot  elm,  north  side  of  levee,  290^  (about),  14 
feet.    Elevation,  73.G2. 

P.  R.  P.  12:  Left  bank;  on  Armour's  plantation,  about  1,500  feet  above  gin  and 
on  crown  of  front  levee.  Reference  trees:  No.  1,  l^-foot  cotton  wood,  343^,  57  feet; 
No.  2, 1-foot  Cottonwood,  14<),  53  feet;  No.  3,  1-foot  elm,  63^,  29  feet.  Elevation, 
73.62. 

P.  R.  P.  13:  Right  bank;  near  upper  end  of  Califomia  plantation;  66  feet  west  of 
lower  end  of  Nigger  Lake,  32  feet  back  of  levee,  and  28  leet  north  of  slouffh.  Ref- 
crenres:  No.  2,  angle  in  levee,  287°,  51  feet;  No. 3,  angle  in  levee,  182°,  70  feet;  No. 
7,  2-foot  Cottonwood,  211°,  127  feet.    Elevation,  71.69. 

P.  R.  P.  14:  Left  bank;  about  800  feet  back  of  Jordan  Landing  and  500  feet  south 
of  Terrell  Bayou;  at  comer  of  levee  between  Terrell's  and  Dixon's  plantations. 
References:  No.  1,  4-foot  oottonwood,  147°,  200  feet:  No.  2,  southeast  comer  of  cabin, 
178^,  224  feet;  No.  3,  northeast  comer  of  cabin,  75°  40',  670  feet.    Elevation,  72.07. 

P.  R.  P.  15:  Left  bank;  on  Conway's  or  Long  Prairie  plantation,  about  1,300  feet 
back  of  Conway's  Landing;  at  intersection  of  two  levees.  References:  No.  1,  levee 
intersection,  82°  45',  764  feet;  No.  2,  northeast  corner  of  cabin,  42°  55',  188  feet. 
Elevation,  71190.    Destroyed  in  1892. 

P.  R.  P.  16:  Left  bank;  on  Smith's  Bend  plantation;  at  edge  of  woods,  900  feet 
from  river  at  upper  end  of  bend,  1,000  feet  from  river  at  lower  end  of  bend,  and 
2.000  feet  above  point  where  levee  crosses  neck.  References:  No.  1.  southeast  cor- 
ner of  cabin,  163°  20',  578  feet;  No.  2,  l-foot  cottonwood,  177°,  13  feet;  No.  3,  Cot- 
tonwood (in  woods)  276°,  24  feet.  Elevation,  70.36.  Covered  by  deposit  and 
marked  by  l^inch  gas  pipe. 

P.  R.  P.  17:  Left  bank;  in  woods,  about  halfway  between  river  and. Anthony 
Lake  and  900  feet  below  north  end  of  lake.  Reference  trees :  No.  1,  3-foot  sweet 
gun,  827°,  57  feet:  No.  2, 1-foot  ash,  35°,  24  feet;  No.  3, 1-foot  box  elder,  178°,  27 
feet.    Elevation,  69.21. 

P.  R.  P.  18 :  Left  bank ;  about  1  mile  above  mouth  of  Sulphur  River ;  200  feet  from 
river  and  115  feet  back  of  road;  about  450  feet  above  BmsAl  cabin.  It  is  in  middle 
of  "ehain  line  cut"  through  the  woods.  Reference  trees:  No.  l^-foot  cotton  wood, 
266°,  6  feet;  No.  2,  li-foot  cotton  wood,  174°,  36  feet;  No.  3, 1-foot  cottonwood,  132°, 
23  feet;  No.  4, 1-foot  cottonwood,  87°,  33  feet.    Elevation,  70.17. 

P.  R.  P.  19:  Right  bank;  3  miles  below  Spring  Bank;  at  foot  of  Digflra  BlulT, 
which  is  the  first  point  where  river  strikes  the  hills  below  Spring  Bank.  References : 
No.  1,  S-foot  white  oak,  220°  (about),  40  feet;  No.  2, 1-foot  red  oak,  180°  (about),  70 
feet;  No.  8^  southeast  corner  of  old  warehouse,  140°  (about),  35  feet.  Elevations, 
70.04. 

P.  R.  P.  20:  Left  bank:  3i  miles  below  Diggs  Bluff;  about  one-half  mile  below 

Kini  where  river  turns  sharply  to  the  left;  137  feet  from  river,  and  in  heavy  tim- 
r.  Reference  trees :  No.  1,  5-foot  cottonwood,  81°,  6  feet ;  No.  2,  3-foot  cotton- 
woodf  170®,  7  feet;  No.  3,  1-foot  sweet  gum,  351°,  21  feet.    Elevation,  71.39. 

P.  R.  P.  21:  Right  bank;  on  side  of  bluff,  about  500  feet  above  the  Arkansas  and 
Lonisaana  State  line,  30  feet  from  foot  of  bluff  and  75  feet  from  bank  of  bayou ;  back 
of  Hunt's  plantation.  Reference  trees :  No.  1,  l^foot  ash,  288°,  24  feet ;  No.  2, 2-foot 
cottonwood,  standing  by  fence  near  foot  of  bluff,  260°,  64  feet;  No.  3, 1-foot  red  oak, 
206°,  20  feet;  No.  4, 1-foot  hickory,  61°,  28  feet.    Elevation,  70.81. 

P.  R.  P.  22 :  Right  bank ;  90  feet  south  of  south  bank  of  Bargetown  Slough  and 
900  feet  from  mouth  of  same,  in  old  chain  line  cut.  References :  No.  l^-foot  cotton- 
wood, 151°,  25  feet;  No.  2, 1-foot  cottonwood,  3°,  13  feet;  No.  3,  l^foot  cottonwood. 
agl°,  37feet.    Elevation  68.62. 

P.  R.  P.  23:  Left  bank;  at  head  of  Boone  Bend,  opposite  where  neck  of  XK>int  is 
most  narrow ;  128  feet  back  from  river»  in  old  chain  line  cut.  Reference  trees :  No. 
1,  li-foot  cottonwood,  316°  26  feet;  No.  2, 1-foot  cottonwood,  169°,  62  feet;  No.  3, 
l.foot  cottonwood,  64°,  26  feet.    Elevation,  68.24. 

P.  R.  P.  24 :  Left  bank ;  80  feet  from  south  side  of  Alban  Canal  No.  1  and  about 
450  feet  from  river.  Reference  trees :  No.  1, 1-foot  willow,  151°,  5  feet;  No.  2,  l^foot 
cottonwood,  343°,  7  feet;  No.  3,  1-foot  cottonwood,  247°,  13  feet.    Elevation,  67.44. 

P.  R.P.25:  Left  bank;  160  feet  below  Posten  Bayou  and  250  feet  from  river;  at 
apper  back  comer  of  old  clearing.  Reference  trees:  No.  1, 1-foot  ash,  120°,  23  feet; 
No.2,l-fbot  ash,  232°,  6  feet;  No.  3,  2-foot  cottoi^wood,  189°,  63  feet.  Elevation, 
68.77. 

P.  R.P.26:  Left  bank;  between  Red  River  and  Dutch  Jan  Lake;  320  feet  above 
Faller  Inlet,  450  feet  from  river,  and  150  feet  from  bank  of  Jan  Lake,  in  old  chain- 
1  ike  ent.  Reference  trees :  No.  1, 1-foot  sycamore.  70°,  24  feet ;  No.  2, 1-foot  sycamore, 
148°,  20  feet:  No. 3, 2-foot  oottonwood,  262°,  17  feet;  No. 4, 2-foot  cottonwood,  328°, 
17  feet.    Elevation,  66.32. 

P.R.P.27:  On  t<^  of  blaff|  about  2,400  feet  above  Gilmer  Landing,  and  just  below 
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month  of  Fuller  outlet.  Reference  trees :  No.  1, 1^-font  red  o»k,  311^,  10  feet ;  No.  2, 
1-foot  hickory,  204°,  22  feet ;  No.  3,  f-foot  black  jack,  161o,  43  feet.    Elevation,  78.68. 

P.  R.  P.28:  On  back  levee,  between  Pern  plantation  and  Dooley  Bay  on;  about 
2,000  feet  from  river,  300  feet  from  bayon,  and  6,000  feet  below  head  of  bayou.  Ref- 
erence trees :  No.  1,  l^foot  cotton  wood,  32d^,  14  feet ;  No.  2,  l^foot  cotton  wood,  273^, 
21  feet;  No.  3,  l^-foot  Cottonwood,  166^,  11  feet.    Elevation,  66.77. 

P.  R.  P.  28a:  On  back  levee  of  Lake  Home  plantation ;  150  feet  below  bend  in  levee 
and  1,130  feet  above  fence  running  towards  the  river.  Bench  is  1,650  feet  from  river 
at  a  point  about  1,000  feet  above  mouth  of  small  bayon.  It  coincides  with  Chain 
Line  Point  £.  O.,  survey  of  1886.    Elevation,  63.94. 

P.  R.  P.  29 :  About  1  mile  above  where  river  strikes  Hurricane  Bluffs  and  seven- 
eighths  mile  above  mouth  of  Old  River.  It  is  at  foot  of  bluffs,  opposite  Martin  and 
Hugh's  plantation,  and  80  feet  from  bank  of  Old  River.  Reference  trees:  No.  1,  3- 
foot  Cottonwood,  67^,  50  feet:  No.  2,  3-foot  red  oak,  162^,  40  feet;  No.  3,  3-footrpine, 
302O,  30  feet.    Elevation,  64.61. 

P.  R.  P.  30a :  (P.  R.  P.  30  disturbed  by  landslide  and  P.  R.  P.  SOa  substituted.)  Is 
on  top  of  Hurricane  Bluffs,  in  small  orchard  on  inside  of  fence  in  front  of  plantation 
house,  60  feet  north  of  gate  and  90  feet  northwest  of  plantation  store.  Elevation, 
73.78. 

P.  R.  P.  31.  On  Col.  Vance's  plantation,  at  intersection  of  fence  on  west  Bid«  of 
public  road  with  fence  on  north  side  of  stable-yard,  and  3  feet  east  of  timber  sup- 
porting southeast  comer  of  windmill  tower.    Elevation,  60.21. 

P.  R.  P.  32:  On  plantation  of  T.  J.  Vance,  in  front  of  plantation  house,  and  on  top 
of  levee  about  420  feet  above  Benoit  Bayou.  References:  No.  1,  southwest  corner 
dwelling  house,  265^  40',  212  feet;  No.  2,  large  cottonwood,  193^  43':  No.  3,  laige 
cottonwopd,  2240  45';  No.  4,  large  cottonwood,  281^  37'.    Elevation,  61.56. 

P.  R.  P.  33 :  In  southwest  corner  of  yard  around  cabin  on  estate  of  M.  Barr,  and 
just  above  Barr  Ferry,  about  400  feet  from  river  opposite  J.  W.  Jeter's  plantation. 
Elevation,  58.79. 

P.  R.  P.  34:  Right  bank;  at  northeast  comer  of  cabin  on  E.  B.  Hemdon's  planta- 
tion, and  nearly  opposite  line  between  plantations  of  Mrs.  Carmouch6  and  Pat. 
Cash.    Elevation,  59.48. 

P.  R.  P.  35 :  In  southwest  comer  of  yard  of  residence  of  Mrs.  M.  D.  C.  Cane,  at 
Bossier  City,  opposite  Shreveport.    Elevation,  58.21. 

TOPOORAPHY. 

The  position  of  river  banks,  lakes,  sloughs,*  bayous,  woods,  fields,  houses,  prop- 
erty lines,  and  principal  contour  joints  has  been  determined  over  an  area  about  700 
meters  wide  on  each  side  of  the  river,  and  the  larger  tributaries  have  been  traced 
about  3,000  meters  above  their  entrance  into  the  river.  At  intervals  of  abont  8 
kilometers  permanent  reference  sections  were  established  with  two  points  on  each 
bank  marked  by  cemeut-iilled  vitrified  pipe.  Those  nearest  the  banks  wece  set 
about  50  meters  back  and  the  others  about  400  meters  back.  These  points  ware  all 
located  instrnmentally  and  will  serve  to  measure  changes  which  may  take  place  in 
the  banks  and  sections. 

Between  Fulton  and  Shreveport  monuments  have  been  set  as  reference  for  topo* 
graphical  work  done  in  1886-'87.  Table  6  gives  description  of  location  and  their 
elevation,  and  plates  show  location. 

All  work  was  done  by  transit  and  stadia  method.  Azimuth  generally  checked  on 
the  trianeulation  within  two  minutes  in  a  run  of  8  kilometers,  and  elevations 
within  0.3  meter.    Sheets  were  plotted  in  pencil  to  check  the  fieldwork  as  it  pro- 

fressed,  but  are  now  being  rearranged  and  replotted  in  the  office  on  a  scide  of 
:  10,000. 

HYDROORAPHT. 

• 

Sections  were  located  by  instrument  about  400  meters  apart  and  soundings  spaced 
by  time.  Channel  soundings  between  sections  were  spaced  by  time  and  located  on 
sketches  by  estimated  distance  from  either  bank.  All  soundings  were  reduced  to 
what  they  would  be  if  the  l?ange  at  Shreveport  had  read  10  feet  continuonaly 
while  the  soundings  were  made,  \rhis  was  done  in  the  following  manner:  It  was 
assumed  that  the  rate  of  progress  of  a  change  of  stage  was  uniform  between  two 
consecutive  gauges.  The  time  interval  between  gauges  was  obtained  by  noting  the 
time  of  reversion  at  each  gauge — t.  e.,  the  beginning  or  end  of  a  rise  or  fall.  The 
mean  of  all  the  time  intervals  was  taken  as  the  interval,  and  the  mean  of  all  the 
readings  at  each  gauge  at  each  reverstion  as   the  corresponding  gauge  reading. 
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feet  ftt  Shreveport  as  practicable,  because,  while  qnite  true  for  the  stage  for  which 
they  are  determiued,  they  become  wholly  wrong  for  a*Kreatly  different  stace.  It 
was  found  that,  the  gauge  reading  at  Fulton  being  6.0,  the  gauge  at  Garland,  1 
day  5i  hours  li^er,  read  6.2 ;  the  gauge  at  Collins  Bluff,  1  ^y  and  15  hours  after  the 
Garland  gauge  reading,  was  7.7;  the  gauge  at  Shreveport,  4  days  and  4  hours  later, 
read  10.0;  the  Coushatta  gauge,  5  days  and  15  hours  later,  read  6.8;  the  Alexan- 
dria gauge,  3  days  and  0  hours  later,  read  4.9;  giving  a  total  of  15  days  and  15i 
hoars  for  a  change  of  stage  to  travel  &om  Fulton  to  Alexandria  when  ^e  nver  is 
aboot  10  feet  on  the  Shreveport  gauge*  Also,  a  change  at  Garland  is  1.03  times  the 
change  at  Fulton;  at  Collins  Bluff  1.24  times  the  change  at  Garland;  at  Shreveport 
1.29  times  the  change  at  Collins  Bluff;  at  Coushatta  0.&  times  the  change  at  Shreve- 
port, and  at  Alexandria  0.72  times  the  change  at  Coushatta. 

The  distance  from  two  gauges  and  the  time  of  sounding  being  known,  correction 
to  reduce  the  soundings  could  be  found.  The  time  interval  to  uie  sounoing  station 
being  proportional  to  the  time  interval  between  the  gauges  above  and  bcdow  as 
distance  to  sonndinff  station  is  to  total  distance  between  gauges,  the  time  of  sound- 
ing plus  or  minus  wis  quantity  gave  time  of  gauge  reading  corresponding  to  the 
existing  stage.  The  difference  between  gauge  reading  at  tbat  time  and  gauge  read- 
ing corresponding  to  10  £eet  at  Shreveport  multiplied  by  the  ratio  of  distance  of  the 
sounding  to  distance  between  gauges  multiplied  by  the  gauge  relation  gave  correc- 
tion. 

Below  Alexandria  the  relation  of  stage  is  so  obscured  that  even  this  method,  which 
was  a  compromise  between  taking  accurate  account  of  the  change  of  slope  with  a 
f^ven  change  of  stage  and  of  assuming  the  slope  to  be  the  same  for  all  stages,  had  to 
be  discards.  The  stage  at  Shreveport  is  only  one  factor  in  the  stage  in  the  lower 
river,  and  is  not  the  most  important  one  either.  There  were  no  gauges  from  which 
it  could  be  ascertained  by  how  much  the  stage  at  which  the  soundings  were  taken 
differed  from  a  **  10-foot  stage,"  tiiere  or  elsewhere.  In  other  words,  although  the 
elevation  of  the  water  surface  at  each  sounding  section  was  ascertained  by  actual 
instrumental  measurement  at  the  time  of  the  sounding,  and  although  the  elevation 
of  the  bottom  of  the  river  was  actually  ascertained  within  the  error  due  to  measure- 
ment, and  is  plotted  on  the  profiles  and  cross  sections  correctly,  yet  because  the  ele- 
▼ation  of  the  water  surface  at  a  **  10-foot  stage  '*  could  not  be  ascertained,  it  is 
impossible  to  determine  how  much  correction  to  apply  to  the  soundings.  As  the 
water-surface  elevation  and  the  soundings  at  each  place  are  corrected  by  the  same 
amount  before  writing  them  on  the  map,  the  elevation  of  the  bottom  may  be  exactly 
calculated ;  that  is,  the  elevation  at  that  time,  for  no  system  can  take  into  account 
changes  due  to  scour  and  fiU.  I  have  seen'  a  section  across  the  Mississippi  River 
•ounded  when  a  gauge  near  by  read  28  feet  above  zero,  and  the  deepest  water  found 
was  only  20  feet;  that  same  section,  sounded  four  months  later,  showed  20  feet  with 
the  gauge  reading  zero.  No  such  violent  changes  as  this  take  place  on  Red  River, 
but  the  elevation  of  the  bottom  does  vary  with  the  stage,  and  this  is  another  ele- 
ment of  uncertainty  in  correcting  for  stage. 

The  amount  of  sediment  floating  in  the  water  has  been  measured  from  time  to  time, 
and  the  results  are  ffiven  in  Table  7.  The  quantity  seems  to  be  independent  of  the 
stage,  but  follows  closely  the  rate  of  rise  and  fall  of  the  river. 

Table  8  gi^es  the  elevations  of  high  water  at  all  times  and  places  of  which  a  rea- 
sonably reliable  record  could  be  found.  The  high-water  slopes  of  1890  and  1892  are 
given  m  the  profile. 

Table  9  gives  the  discharge  and  Table  10  the  elevations  of  gauge  zeros.  Dis- 
charges have  all  been  derived  graphically.  The  river  cross  section  being  plotted  to 
horizontal  scale  1 :1000  and  vertical  scale  1 :100,  the  observed  velocities  were  plotted 
inunediately  below  on  the  sheet  to  the  same  horizontal  scale  for  location  and  to 
scale  1 :10  for  the  rate.  As  nearly  regular  curve  as  could  be  drawn  freehand  was 
passed  through  the  points  representing  the  velocities  and  the  shore  points.  The 
area  of  section  and  velocity  curve  was  then  divided  into  strips  of  like  width  and 
these  areas  taken  off  by  planimeter.  The  area  of  any  strip  of  the  velocity  curve 
divided  by  its  width  gave  the  average  velocity  in  the  corresponding  strip  of  the 
cross  section,  and  the  product  of  this  average  velocity  and  the  area,  when  corrected 
by  a  coefficient  to  reduce  to  mean  velocity,  gave  the  discharge  in  the  strip.  The 
term  **  average  velocity"  is  used  because  no  direct  measurement  of  the  mean  veloci- 
ties was  attempted.  Usually  the  mid-depth  velocity  was  measured  by  a  Price  cur- 
rent meter  and  the  computed  discharge  therefrom  reduced  4  per  cent.  Sometimes 
surface  floats  and  sometimes  rod  floats  were  used  and  the  discharge  corrected  by  a 
percenta^^e.  When  the  strips  are  taken  so  that  the  depths  of  the  cross  sections  dif- 
fer but  little  among  themselves,  this  method  of  computation  gives  results  as  exact 
mm  is  justified  by  the  field  measurements ;  not  that  all  errors  combined  amount  to 
much,  as  is  shown  by  the  close  agreement  when  discharge  was  taken  above  an  out- 
let or  ^butary  and  in  and  below  it.  The  sum  or  difference  ^f  the  two  being  in  the 
natnre  of  things  equal  to  the  third  a  test  of  the  correctness  is  afforded,  for  it  would 
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be  scarcely  possible  that  errors  of  measnremeiit  should  contiimally  tend  to  balance. 
To  test  the  method,  as  against  the  assumption  that  an  observed  mid-depth  velocity 
is  the  mean  of  the  mid-depth  velocities  equidistances  to  each  side,  the  discharge  near 
Shreveport,  measured  in  February,  1891,  was  computed  by  both  methods.  The  dia- 
charge  of  Red  River  above  Twelve  Mile  Bayou,  of  that  bayou,  and  of  Cross  Bayou, 
and  of  Red  River  below  the  junction  of  river  and  bayous,  was  gauged  at  a  bank-full 
stage. 

Another  method  of  computing  the  discharge  has  lately  been  tried  and  probably 
will  prove  very  satisfactory.  The  cross  section  and  velocity  curve  having  been  plotted, 
the  product  of  the  velocity  at  any  point  by  the  depth  of  the  cross  section  at  that 
point,  the  two  being  measured  on  the  diagram,  is  plotted  as  an  ordinate  to  the  'width 
of  the  cross  section  at  the  same  position  at  which  the  factors  obtained.  If  points  be 
thus  plotted,  wherever  there  is  a  considerable  change  in  depth  or  mid-depth  velocity , 
the  curve  drawn  through  them  is  a  graphical  representation  of  the  discharge,  and 
the  area  taken  off  by  the  planimeter  is  the  measure  thereof.  This  method  gives 
weight  to  each  velocity  according  to  the  number  of  particles  in  its  vertical  plane. 

The  following  table  shows  comparison  of  results  by  the  three  methods  of  computa- 
tion with  the  same  data,  and  are  designated  I,  II,  III,  corresponding  to  their  order 
in  the  foregoing  explanation.    The  methods  are  illustrated  by  the  diagram. 

BesulU  of  discharge  measwremenU,  Bed  Biver  and  tributaries  near  ^rweport.  La,, 

February,  1891. 


Water 

Bnrface, 

Cairo 

datam. 

Method 

of  coinpa- 

tation. 

Cubic  meters  pei 

'second. 

DifTorence. 

Bate. 

Cross 
Bayoa. 

Twelve 
Mile 
Bayoa. 

River. 

Total 

Lower 

Red 

Biver. 

Cubic 
meters. 

Per 

oent. 

1891. 
"Feb  19         

Meters. 
56.43 

56.48 

56.31 

66.04 

55.99 

55.82 

55.69 

I 

n 

IM 

I 

n 

m 

I 

II 

in 

1 

n 

111 

I 

II 

III 

I 

II 

III 

I 

II 

in 

359 

392 

381 

306 

322 

313 

*292 

♦312 

♦302 

269 

296 

285 

*270 

♦300 

♦285 

♦272 

♦316 

♦286 

273 

325 

287 

•  •  •  •  •  •«»« 

Fob.  21 

""*694* 
642 

731 
*610 
*547 

*e7i 

576 

516 

609 

*641 

♦614 

*573 

500 

510 

530 

523 

668 

662 

*496 

*«0« 

*636 

454 

417 

496 

*452 

*432 

*490 

450 

448 

485 

*448 

*433 

♦479 

Feb.  23 

1,482 
1,562 
1,568 
1,333 
1,260 
1,452 
1,298 
1,254 
1.384 
1,263 
1,278 
1,344 
1,221 
1,268 
1,296 

1,424 

1,452 

1,458 

♦1, 334 

♦1,402 

•1,376 

1,298 

1,385 

1,342 

♦1,286 

♦1,346 

♦1,318 

1,271 

1,306 

1,291 

4-  68 
-f-110 
H-llO 

—  1 
-142 
+  77 

0 
—131 
+  42 

—  23 

—  68 
+  26 

—  50 

—  38 
+    5 

4.1 

Feb.  25 

7.6 
7.6 
0.0 

Feb.  20 

10.1 
5.6 
0.0 

Feb.27 

9.5 
3.1 
1.8 

Feb.  28 

6.1 
2.0 
3.9 

2.9 
0.4 

•Interpolated. 
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Tabus  7. — Sediment  in  Bed  Biver,  Fulton,  Arh.,  to  head  of  Atchafalaya  Biver,  Louis- 
iana, 

[Obsezren:  T.  C.  ThomAa,  W.  H.  Polk.] 


Locality. 


Jett  Island 

California  Place  (apper  end) 

Above  mouth  of  Siilphar  Kiver .. . 
Above  moath  Twelve  Mile  Bayou 
Shzev^Mrt,  La 

Do  !II!"".*"'"r.*!!"!I"".' 

Above  head  of  Tones  Bayou 

Below  head  of  Tones  Bayou 

At  head  of  Tones  Bayou 

Above  mouth  of  Loggy  Bayou .... 
Below  mouth  of  Loggy  Bayou  .... 
Above  mouth  of  Bayou  Wincey. . . 

Do 

Below  mouth  of  Bayou  Wincey . . . 

Above  head  of  Cane  River 

Below  head  of  Cane  Biver 

Do 

Do 

Above  mouth  of  Cane  River 

Above  Alexandria,  La 

Do 

Do 

Alexandria,  La '. 

Do 


Do 
Do 
Do 
Do 
Do 
Do 
Do 


Saline  Point  (stone  line  64) . . . 

Do 

Lake  Latania  (stone  line  66) . . 

Do 

Above  mouth  of  Black  River 

Do 

Above  Seven  Mile  Bayou  .... 
^  457,  above  Bayou  Cocodrie 


Date. 


Jan.  4, 1893 
Jan.  19,1893 
Jan.  25, 1893 
Feb.  21, 1891 
Feb.  23, 1891 
Mar.  3,1891 
Feb.  11,1893 
Apr.  21, 1891 
Apr.  24,  J  891 
Apr.  28, 1891 
May  2.1891 
May  6,1891 
May  14, 1891 
May  22, 1891 
May  19. 1891 
May  28, 1891 
May  30, 1891 
June  5,1891 
Feb.  28, 1888 
June  11, 1891 
June  20, 1891 
July  31, 1891 
Aug.29, 1891 
JunelT,  1891 
June25, 1891 
July  1,1891 
July  8,1891 
July  14, 1891 
Aug.  8,1891 
Aug.  15, 1891 
Aug.  22, 1891 
Mar.  7,1893 
Nov.  21, 1891 
Nov.  25, 1891 
Deo.  2,1891 
Deo.  9,1891 
Dec.  21, 1881 
Mar.  14, 1893 
Dec.  29, 1891 
Jan.    6,1892 


Elevation 

of  water 

surface, 

Cairo 

datum. 


79.26 
70.79 
69.43 


56.30 
55.49 
52.72 
52.85 
53.38 
53.09 
44.83 
45.15 
40.39 
39.87 
40.21 
82.96 
32.63 
31.83 
82.61 
25.39 
22.42 
20.63 
20.88 
21.98 
22.92 
23.09 
23.47 
22.42 
20.47 
21.24 
21.43 
24.01 
12.21 
13.80 
11.00 
11.91 
10.50 
19.06 
12.60 
18.50 


Ratio  of  weight  of  sediment 
to  weight  of  water. 


Surface. 


0.0005 

0.0002 

0.0001 

0.0003 

0.0001 

0.0001 

O.OOOl 

0.0002 

0.0001 

0.0005 

0.0005 

0.0007 

0.0005 

0.0003 

0.0004 

0.0004 

0.0008 

0.0008 

0.0007 

0.0004 

0.0019 

0.0002 

0.0004 

0.0006 

0.0007 

0.0005 

0.0007 

0.0004 

0.0002 

0.0007 

0.0011 

0.0002 

0.00016 

0.00008 

0.00008 

0.00008 

0.00008 

0.0003 

0.0008 

0.0002 


Mid 
depth. 


0.0007 
0.0001 
0.0005 
0.00U5 
0.0003 
0.0008 
0.0002 
0.0004 
0.0002 
0.0014 
0.0012 
0.0008 
0.0007 
0.0005 
0.0007 
0.0006 
0.0004 
0.0004 
0.0007 
0.0004 
0.0020 
0.0002 
0.0004 
0.0006 
0.0008 
0.0006 
0.0007 
0.0007 
0.0008 


0.0011 

0.0005 

0.00008 

0.00016 

0.00016 

0.00013 

0.00008 

0.0004 

0.0010 

0.0002 


Bottom. 


0.0007 

0.0002 

0.00G1 

0.00()4 

0.0(008 

0.00U2 

0.0003 


0.0002 
0.0U15 
0.0011 
0.0009 
0.0008 
0.0007 
0.0001 
0.0007 
0.0006 
0.0004 
0.0008 
0.0004 
0.0021 
0.0001 
0.0004 
1.0007 
1.0009 
0.0005 
0.0008 
0.0006 
0.0004 
0.0007 
0.0009 

aooo3 

0.00016 
0.00016 
0.00008 
0.00016 

a  00017 

0.0007 
0.0014 
0.0004 


8 


KOT»—"  Above"  or  "below "  means  trtaa  0.5  to  1.0  kilometer. 


Tributaries  and  outlets. 


[H^OTB.— Somplea  obtained  firom  0.5  to  1.0  kilometer  firom  lEted  River.] 


Locality. 


Sulphur  River 

Cross  Bayou 

7onoa  Bayou 

I-oggy  Bayou 

Do 

3Ayou  Wincey 

Do 

Do 

Sead  of  Cane  River, 
^outh  of  Cane  River 

3»you  Rapides 

SUMk  River 

Do 

Do 


Jan.  25, 1893 
Mar.  2,1891 
Apr.  25, 1891 
May  2,1891 
Feb.  21, 1893 
May  19, 1891 
May  23, 1891 
Feb.  24. 1893 
June  2,1891 
June  8,1891 
June20, 1891 
July  26, 1891 
Dec.  21, 1891 
Mar.  14, 1883 


Date.       i 


Elevation 

of  water 

surface, 

Cairo 

datum. 


Meters. 
69.43 


5.3.45 
44.83 
43.70 
40.21 
39.75 
88.82 
32.18 
26.61 
22.42 
13.59 
10.69 
19.06 


Ratio  of  weiff  ht  of  sediment 
to  weight  of  water. 


Surfiaoe. 


0.0001 

0.0001 

0.0002 

0.00001 

0.00005 

0.0002 

0.0002 

0.0001 

0.0002 

0.00006 

0.00007 

0.00009 

0.00008 

0.00001 


Mid 
depth. 


0.0001 

0.00007 

0.0002 

0.00004 

0.0001 

0.00004 

0.0002 

0.0001 

aooo3 
aoooo7 

0.00004 
0.00010 
0.00016 
0.00001 


Bottom. 


0.0001 

0.0001 

0.0002 

0.00003 

0.0001 

0.0002 

0.0002 

0.0001 

0.0006 

0.00000 

0.00006 

0.00006 

0.00009 

0.00007 


1978      REPORT   OP  THE  OHIEP   OP  ENGINEERS,  U.  8.  ARMT. 
Table  8. — High-waiw  mark*  on  Btd  Biver  in  Arkan9a*  and  LoiUiiana, 

HIGH- WATER  MABKS  OF  1849. 


Locality. 


Cairo  Place,  La 

Shreveport,  La 

Alexandria,  La 

Once  More  Landing,  La 


Distance 
from  Ful- 
ton, Ark. 


Elevation, 
Cairo 
datum. 


MtUn, 
02.45 

eo.oo 

30.  U 
26.05 


Bemaxlca. 


Aathentio. 

Do. 
TTncertain. 
Aathentio. 


HIGH-WATEB  HARKS  OF  1868. 


Falton,Ark 

Spring  Bank,  Ark 

Konna  Canal,  La 

Cooshatta  Blufia,  La 

Carolina  BlniTB,  La 

Cairo  Place,  La 

Opposite  Swan  Lake,  La 

Snreveport,  I«a 

Alexandria,  La 

Once  More  Landing,  La .\ 


0.0 
174.2 
^.2 
230.6 
248.9 
263.7 
294.3 
303.2 
640.0 
683.0 


85.40 
71.84 
70.14 
67.62 
63.06 
61.94 
00.97 
60.09 
80.54 
26.94 


Aathentio* 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 


HIGH- WATER  MARKS  OF  1874. 


Blanton  Bloffs,  Ark 

Posten  Bayon,  La 

McQnilla  Sloo]^,  £a  . . . 
Coaahatta  Blims,  La . . . 

Carolina  BlaftkLa 

Hnrricane  BloxBi,  La . . . 
Cairo  Place,  La 

Back  Han  Place,  L« 

Shady  Orore  Place,  La . 

Dillard  Place,  La 

Twelve-mile  Bayou,  La 
Shreveport,  La 

Alexandria,  La 

Chaoifepied  Place,  La . . 
Barbin  Landing,  La  — 
Red  River  Landing,  La* 


188.9 
217.3 
219.5 
229.6 
248.9 
260.0 
263.7 

279.3 
284.1 
299.9 
801.6 
803.2 

640.0 
698.6 
719.6 
829.0 


70.17 
68.41 
67.92 
67.01 
63.23 
62.27 
61.97 

61.51 
6L21 
59.26 
58.39 
68.88 

80.28 
25.32 
23.34 
21.59 


Uncertain  deration. 

Authentic  mark;  nnoeTtafa 
elevation. 


Reading  of  gaoge  Apr.  30- 

Readmg  of  gauge  Hay  8-10. 

Aathentio. 

Reading  of  gauge  Apr.  16. 


HIGH- WATER  HARKS  OF  1870. 


Blanton  Blaib,  Ark 

HcQoilla  Slough,  La . . . 

Elmer  Slough, Xa 

Coushatta  Blufl^  La . . . 

Docdey  Bayou,  La 

EaatSgjrpt  Place,  La  .. 

Carolina  Bluffs,  La 

Hurricane  BluffiB,  La . . . 

Cairo  Place,  La 

Williams  Bayou,  La ... . 

Shreveport,  La 

Tones  Bayou,  I«a 

Alexandna,  La 

Red  River  Landing,  La 


188.0 

70.01 

219.5 

67.73 

226.1 

66.  i8 

229.6 

66.76 

280.9 

66.64 

232.6 

66.26 

248.9 

62.97 

260.0 

62.55 

263.7 

61.34 

279.4 

60.61 

303.2 

56.83 

332.6 

54.67 

640.0 

25.50 

829.9 

12.88 

Mays. 


Reading  of  gaage,lf  ay  16, 17. 
Reading  of  gauge.  May  16-18. 
Readingof  gaage.  May  26. 
Readingofgange,Jiiiielft-48. 


HIGH-WATER  HARKS  OF  1882. 


Shreveport,  La 

Elder  Grove,  La 

Dan  Giddens  Place,  La . . . 

Alexandria,  La 

HiO-  Watte  Place  La 

Chas.  Spriggias  Place,  La 

Harris  Place.  La 

Ashton  Landing,  I«a 


803.2 

68.73 

420.4 

48.78 

455.0 

45.09 

640.0 

30.52 

642.2 

80.47 

644.0 

30.46 

648.2 

30.29 

649.0 

80.02 

Readingof  gauge,  Peb.21. 
Authentic. 

Do. 
Aothentie.    Har.l7-lft. 
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Tabijb  8. — Bigh^watm'  mark$  on  Red  River  in  Arkansae  and  Louieiana — Continaed. 

HIGH-WATKB  MABXS  OF  1882-^ntina4»d. 


Locality. 


F«art  Woodyard,  La 

Hear  Grand  B«nd  Landing,  La » 

Cut-off  Bajou,  La 

Below  Cat-off  Bayou,  La 

Bayoa  Latanier,  La 

Abore  BeaTor  Dam,  La 

Bearer  Dam,  La 

Sulford  Place,  La 

Beknr  F.  L.  Peart  Plaoe,  La 

JoffHon  Place,  La 

Onee  More  Landing,  La 

BcIk)  T«andlng,  La 

Below  Bcbo  Landing,  I«a 

&  Cox  Place,  La 

Below  S.  Cox  Place,  La 

BffsBeiid,La 

tfttggold  Place,  La. 

Bayoa  Wiggina,  La 

CaUMNU  PliK)e,  La 

CluHiffepled  Place,  I«a 

Do 

Kear  Darid  Ferry,  La 

Sarld  Fecxy,  La 

BarMn  Landing,  La 

Little  Larto  Bayoo.  La 

Abore  Black  Rfrer.  La 

MoathofBlaokRiTer,La 

Bayoa  Cocodrie,  La 

Barbre  Landing.  La 

BedBlTerLaiiiaingiLA 


Distance  I  Elevation, 


from  Foi- 
ton.  Ark. 


KUotnetert. 
653.5 
654.0 
656.2 
657.0 
•  600.0 
664.5 

DOO.  I 

670.8 
673.1 
674.4 
683.0 
683.0 
685.4 
680.7 
687.7 
688.5 
601.2 
603.8 
004.1 
008.6 
700.2 
702.0 
702.5 
710.6 
763.6 
772.2 
772.7 
702.2 
817.8 
820.0 


Cairo 
datum. 


Meters, 
20.80 
29.66 
20.47 
20.10 
20.12 
28.46 
28.18 
27.94 
27.66 
27.57 
26.07 
26.70 
26.52 
26.52 
26.34 
26.22 
26.02 
25.70 
25.61 
25.38 
25.21 
25.15 
25.08 
24.21 
24.32 
23.01 

'  23.48 
23.42 
22.52 
22.04 


Remarks. 


AnthontUia 


Da 
Do. 
Do. 
Do. 
Da 
Do.. 
Beading  of  gange,  Mar.  27. 
Do. 


BIGH.WATEB  MABKS  OF  1884. 


ieieport,La 

Bayoa  PletTalA 

Crowder  Plaoa  La 

Toaee  Bayoa.  La 

Lataa  Landing,  La ... . 

Ptaoagoola  Bayoa,  La. 

JDder  Orore  Plaoa  La . 

Daa  Otddeaa  Place.  La 

O.  K.  Landing.  La 

AlexaBdria,L* 

Oace  Mflce  Landing,  La 
Bayoo  Cocodria  La .... 
Bartee  Landing,  La — 
Bad  KiTer  Landing,  La. 


808.2 
806.2 
317.8 
832.6 
837.5 
<   350. 6> 
\  *353.  U 
(t424.0> 
i   420.4^ 
455.0 
546.8 
640.0 
683.0 
702.2 
817.8 
820.0 


50.18 
58.84 
67.44 
55.58 
66.  U 

63.81 

40.43 

45.68 
37.17 
30.80 
26.07 
22.03 
22.11 
22.04 


Aathentia 
Do. 


Da 


Beading  of  gange  May  80-81. 
Antbcntic. 

Do. 
Beading  of  gaageMar.  80, 81. 
Beading  of  gauge  Mar.  20-81. 


HIGHWATEB  MABKS  OF  1885. 


Lake  Scott  Slongb,  Ark. 

Smith  Bend.  ArkT. 

Harreiy  Place.  Ark 

MiUa  Place.  Ark 

WiUSaaMPlace.  Ark .... 

BottPlaeaArk 

Boia  D*  Aro  Bayoo,  Ark  . 

Dooley  Ferry,  Ark 

Jealalnd^Ark 

BedLaka  Ark 

KartiB  Ptaoa  Ark 

Flaky  Place,  Ark 

Pereon  Plaea  Ark 

MarphyPlaca  Ark 


10.1 
13.2 
20.6 
32^2 
87.2 
30.0 
40.6 
41.5 
45.4 
48.0 
52.0 
60.0 
75.9 
86.2 
98.2 
06.0 


84.18 
83.48 
82.83 
81.90 
81.64 
81.  U 
81.35 
81.17 
80.74 
80.10 
70.01 
70.48 
78.06 
77.86 
76.76 
76.38 


Uncertite. 


^Meaaored  tbrongh  (Hd  Birer  at  Waterloo  Cutoff  (1880). 
tMeaaured  Hiroogh  Old  Birer  at  Yoang  Point  Cutoff  (1880). 
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Table  8. — High-water  marJcs  on  Red  River  in  Arkaneae  and  X<mt«iaiui— OontinQed. 

HIGH-WATER  MARKS  OF  1885--Coiitina6d. 


Locality. 


Thatcher  Place,  Ark 

Crow-ell  Place,  Ark A 

Dr.  Candler  Place,  Ark. . . 

Dixon  Place,  Ark 

Bonanaa  Place,  Ark 

California  Place,  Ark 

Cedar  Point  Place,  Ark  . . 

Jacob  Place,  Ark 

Blanton  Place,  Ark 

O'Ronka  81ongh,La 

RedBa7on,La 

Elmer  Slongh,  La 

DoolejBayon,La 

Lake  Place,  La 

Shady  Grove  Place,  La  . . . 

Shrereport,  La 

Alexandria,  La 

Barbre  Landing.  La 

Bed  River  liftnoing.  La. . . 


Distance 

Elexations, 

firom  Ful- 

Cairo 

ton,  Ark. 

datum. 

KHonuters. 

Meters. 

98.7 

76.04 

ior.7 

75.74 

103. 1 

75.74 

112.8 

74.92 

•       122.0 

74.10 

132.0 

73.46 

141.0 

72.88 

16L2 

71.72 

178.8 

70.98 

197.8 

69.78 

220.0 

68.14 

226.1 

67.44 

230.9 

67.18 

264.4 

62.78 

284.7 

61.91 

303.2 

58.45 

640.0 

80.10 

817.8 

19.99 

829.9 

20.06 

Bemarka. 


Reading  of  gaage  Kay  11, 12. 
Reading  of  gauge  Jan.  26. 
Reading  of  gauge  Feb.  1-41. 
Reading  of  gauge  Feb.  5-6. 


HIGH-WATER  MARKS  OF  1890. 


Fidton,Ark 

Kye  Smith  Landing,  Ark 

Dodey  Ferry,  Ark 

Haynea  Place,  Ark 

Gariand,Ark 

SenteUPlaoe.Ark 

Booker  Landing,  Ark 

Cedar  Point  Place,  Ark 

liee  Store,  Ark 

CoUina  Bluff,  Ark 

Miaaionary  Place,  La 

Bargetown  Slough,  La 

Koima  Canal,  La 

Poaten  Bayou,  La 

Elmer  Slough,  La 

I>o<dey  Bayou,  La 

Sterling  Bayou,  La 

Above  Cottonwood  Bayou,  La 

Shreveport,  La 

Crowder  Place,  La 

Curtia  Place,  La 

Lotus  Landing,  La 

Meroer  Place,  JL«a 

Hodgea  Place,  La 

White  Honae  Place,  La 

Pascagonla  Store,  La 

Caspiana  Place,  La 

WhitehaU  Landing,  La 

Crosa  Keya  Place,  La 

Howard  P.  O.,  La 

Bayou  La  Chute,  La 

Loggy  Bayou.  I«a 

WfiOamsP.CLa 

Baat  Point,  La 

Elder  Grove  Place,  La. 

Pecan  tromt  Place,  La 

Colonel  Sanford  Plaoe,  La 

Glen  Martin  Place,  La 

Cou8hatta,La 

Dan  Giddens  Place,  La 

Xenilworth  Place,  t<a 

Lake  End  Place,  La 

Red  Plains  Landing,  La 

CampRowdy  Landiiig,  La 

J.C.Henry  Place. La 

Le  Yaasar  Place,  La 

Mouth  of  Bayou  Pierre,  La. . . 

WiUowP.CLa 

Tiger  laland.  La 

Hecla  Landing,  La 

St."      •     ^ 


0.0 
17.1 
41.5 
87.7 
93.2 
112.9 
123.9 
137.7 
145.9 
173.8 
192.0 
105.9 
209.2 
217.2 
226.1 
0 
52. 8 
253.8 
303.2 
317.8 
319.2 
337.6 
342.0 
847.6 
85L9 
855.2 
367.9 
878.0 
882.7 
893.9 
401.8 
405.2 
408.8 
410.4 
420.4 
429.1 
435.2 
448.8 
447.8 
455.0 
463.2 
471.1 
473.5 
493.1 
497.8 
501.5 
510.8 
516.9 
526.4 
582.0 
537.6 


84.98 
83.54 
8L54 
77.51 
76.69 
75.13 
74.10 
78.25 
72.85 
72.13 
70.84 
70.76 
70.21 
69.10 
68.13 
67.60 
65.29 
64.72 
50.78 
57.96 
58.08 
55.80 
65.18 
54.88 
53.73 
53.40 
52.64 
52.29 
6L91 
61.47 
60.67 
50.60 
50.46 
50.20 
49.78 
48.92 
48.47 
47.48 
47.07 
46.01 
45.86 
44.48 
44.88 
42.64 
42.01 
41.82 
40.83 
40.86 
89.48 
88.91 
88.70 


Authentio,  May  H 
Authentio. 

Do. 

Do. 
Reading  of  gauge,  Apr.  80. 
Authentic. 

Do. 

Do. 

Do. 

Do. 

Do. 


Reading  of  gauge.  May  8. 
Authentic. 

Do. 

Do. 


Do. 
Do. 


Dow 
Dow 


Dow 
Do. 


Do. 
Authentic,  May  IS-iaL 
Authentic. 


Da 


Da 
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Tablb  ^^^Eigh'Water  marks  on  Bed  Eiver  in  ArkansM  and  Xotttaiafia— Continued. 

HIGH- WATER  MABKS  OF  ISeO-Contlnued. 


Locality. 


Shire  Landing,  La 

O.K  Landing,  La 

A  lx>ve  Favriaon  Landing,  La 

fligh  Die  Place,  La 

Montgomery.  I»a 

Durand  Landing,  La i 

Buxton  Landing,  La 

Bademption  Landing,  La 

Below  St  Andre  Bluffs,  La 

McMilla  Place,  La 

Colfax,  La.rr: 

McManna  Place,  La 

Kateland  Place,  La 

Old  Corynne  Landing,  La 

BoYce,La 

Below  Bayou  Darro,  La 

KapideeP.O.,  La 

Old  Waters  Place,  La 

SeipLandioff,  La 

Alexandria,  La.    (Falls) 

Alexandria,  La 

Orand  Bend,  La 

Paart  Place,  La 

Bodgers  Landing,  La 

Wilson  Place,  La 

Beaver  Dam,  La 

Stonewall  Place,  La 

Casa  Landing,  La 

NewPoland,La 

Once  More  Landing,  La 

Sobo  Landing,  La 

Egg  Bend,  La 

LaShenaya  Place,  La 

Cassandria,La 

Burlin  Place,  La 

Kormand  Landing,  La 

Barbin  Landing,  La 

Junean  Place,  La 

Murry  Landing,  La 

Little  Larto  Landine,  La 

Above  Black  River,  La 

Walters  Landing;  La 

Bayoa  Cocodrie,Xa ^ 

Barbre  Landing,  La. . .' 

Red  River  Landing,  La 


Diatanoe 

Elevations, 

from  Ful- 

Cairo 

Remarka. 

ton,  Ark. 

'datum. 

KUanutert. 

Meteri. 

642.8 

38.31 

646.8 

37.59 

Autbentio, 

648.6 

37.68 

Uneertain. 

654.3 

37.13 

Autbentio. 

658.7 

86.68 

Do. 

661.5 

36.45 

Do. 

567.6 

36.08 

Do. 

671.6 

85.76 

676.2 

35.40 

Da 

679.7 

85.33 

Do. 

685.8 

34.02 

Do. 

581.4 

34.40 

597.7 

88.91 

Dow 

60L9 

83.86 

610.3 

32.72 

Do. 

616.4 

82.41 

•    . 

619.9 

82.23 

626.5 

8L76 

631.8 

81.46 

638.6 

8L10 

Do. 

640.0 

80.88 

Reading  of  gauge,  ICay  19. 

653.2 

29.90 

656.4 

29.77 

" 

668.8 

29.40 

662.0 

28.67 

666.7 

28.90 

Uncertain. 

667.6 

28.40 

672.2 

28.35 

Antbentio. 

676.2 

27.87 

Do. 

683.0 

27.30 

Do. 

683.9 

27.15 

689.4 

26.83 

Do. 

602.5 

26.36 

697.7 

26.58 

706.2 

25.17 

716.1 

24.30 

719.6 

23.90 

Do. 

726.9 

28.70 

748.2 

24.21 

Uncertain. 

763.6 

23.63 

772.2 

23.46 

773.6 

23.36 

792.2 

23.14 

817.3 

22.42 

Reading  of  gange,  Apr.  23. 

829.9 

22.18 

Do. 

HIGH-WATER  MAREB  OF  1892. 


Fulton,  Ark 

Brooks  Place,  Ark 

Kye  Smitb  Landing,  Ark 

Fereuson  Place,  Ark 

Dr.  Milla  Place,  Ark 

Dooley  Ferry,  Ark 

Simma  Island,  Ark 

Fliiley  Place,  Ark 

J  mne  Grabam  Place,  Ark 

I2K>bson  Landing,  Ark 

Person  Place,  Ark 

hereon  Landing,  Ark 

Oregfca  Place,  Ark 

:H»ynee  Place,  Ark 

Oarland.Ark 

Cry  er  Place,  Ark 

Maeee  Place,  Ark 

^Booker  Landing,  Ark 

California  Place,  Ark 

Cedar  Point  Place,  Ark 

X«ee  Store,  Ark 

Dakea  Bead  Landing,  Ark 

BeU  Place,  Ark 

*  Measured  through 


{ 


0.0 

7.1 

17.1 

24.8 

88.6 

4L6 

47.5 

67.2 

60.8 

66.6 

72.2 

74.9 

8L7 

87.7 

93.2 

*102.4 

107.4 

115.8 

128.9 

13L4 

137.7 

146.9 

153.9 

160.9 


\ 


86.09 
84.63 
83.87 
82.69 
8L82 
81.62 
8L21 
79.74 
79.60 
79.09 
78.46 
78.20 
77.76 
77.66 
76w76 

75.66 

74.84 
74.39 
74.12 
78.44 
73.07 
72.91 
72.81 


Authentic,  May  23-24. 
Authentio. 

Do. 

Do. 


Do. 
Reading  of  gauge,  May  24-25. 

Authentio. 

Do. 
Do. 
Do. 
Do. 


Crowell  Point  OutolT,  Ark. 


1982      KEPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  fi.  ARMT. 

Tabla  8. — High-water  nuirka  on  Bed  Bher  in  Arkaneas  and  Lanieiana—Continued. 

HIGHWATER  MARKS  OV  1892-Continu6d. 


Localitj. 


DftTid  Sunt  Plsoa,  Ark 

Above  Salphur  River,  Ark 

Collins  Bluffi,  Ark 

Spring  Bank,  Ark 

Above  Biees  Bluffs,  Ark 

Diggs  Blufli,  Ark 

Blanton  Bluffs,  Ark 

Tipper  end  of  Missionary  Place,  La  . 
Lower  end  of  Missionary  Place,  La  . 

Bargetown  Slough,  La 

Boone  Bend,  La 

Above  Kouns  Canal,  La 

Kouns  Canal,  La 

Alban  Canal,  yo.1,  La 

Posten  Bayou,  La % 

One  kilo&eter  above  Red  Bay  on,  La. 

Below  Red  Bayou,  La 

Fuller  Inlet,  La 

Elmer  Slongb,  La. 


East  Egypt  Place,  La '. 

Wild  Laola  P.  Om  La 

Rush  Point,  La 

Above  Cottonwood  Bay  on,  La. . 

Comer  Place,  La 

WiUow  Bend  Place,  La 

Jbhn  Eric  Place,  La 

Gold  Point  Place,  La 

BLamilton  Place,  La 

Cash  Point  Place,  La 

Pandora  Bend,  La 

Below  Pandora  Bend,  La 

W.  Colquitt  Place,  La 

Shreveport,  La 

Head  of  Bayou  Pierre,  La 

Above  Shreve  Cut-off,  La 

Sbreve  Cut-off,  La 

Ban  Nicholson  Place,  La 

Curtis  Place,  La 

Sunny  Point  Place,  La 

Childers  Place,  La 

Lotus  Landing,  La 

"Waterl(K)  Cut-off,  La 

Young  Point  Cutoff,  La 

PascagDula  Store,  La 

Knox  Point-,  La 

Caspian  a  Place,  La 

White  Hall  Landing,  La 

Campo  Bello  Place,  Xa 

Cross  Keys  Place,  La 

Kinock  Bayou,  La 

Howard  P.  O.,  La 

Swift  Chute  Bayoa,  La 

Rainbow  Bend  Place,  La 

Loggy  Bayou,  La 

Mrs.  Kelson  Place,  La 

Elder  Orove  Place,  La 

Pecan  Point  Place,  La^ 

Willow  Point  Place,  La 

Cottage  Home  Place,  La « . 

Glen  Martin  Place,  La 

Coushatta,  La 

Ban  Giddens  Place,  La 

Viva  Landing,  La 

Cames  Place,  La 

Red  Plains  Landing,  La 

Upper  Brasil  Place,  La 

Le  Compte  Bluffs.  La 

J.  C.  Henry  Place,  La 

Hyams  Place,  La 

Willow  P.O.,  La 

Tessier  Landing,  La 

St.  Maurice,  La 

O.  K.  Landing,  La 

High  Die  Place,  La 

Montgomery,  La 

Bell  Landing,  La 

6tAndreBlufb,La 


Distance 
from  Ful- 
ton, Ark. 


KihineUrt. 
188.6 
170.4 
173.8 
174.4 
179.3 
180.1 
180.3 
192.0 
194.5 
196.9 

aoo.i 

a05.9 
209.2 
2n.5 
217.2 
219.8 
221.2 
222.8 
226.1 
232.0 
239.2 
248.5 
254.4 
265.7 
261.6 
266.7 
278.2 
274.0 
28L1 
288.0 
288.9 
295.7 
303.2 
306.2 
311.2 
312.3 
312. 9 
319.2 
325.3 
331.4 
337.5 
842.6 
343.8 
355.2 
361.6 
367.0 
873.0 
375.1 
362.7 
390.7 
393.9 
895.6 
400.0 
405.2 
412.2 
420.4 
429.1 
436.8 
441.9 
443.3 
447.8 
465.0 
458.0 
464.4 
473.6 
480.1 
400.0 
497.8 
•607.4? 
609.2$ 
616.0 
626.7 
637.6 
646.8 
554.3 
556.7 
564.7 
574.6 


MeUrt, 
72.70 
72.59 
72.52 
72.60 
72.28 
72.26 
7L61 
71.30 
7L26 
71.10 
70.  da 
70.76 
70.67 
70.71 
70.06 
69.43 
68.99 
68.62 
68.38 
67.46 
66.84 
65.70 
64.34 
64.00 
63.38 
62.94 
62.57 
62.36 
62.26 
62.00 
6L49 
60.76 
60.04 
59.38 
58.78 
58.69 
68.57 
68.34 
57.20 
56.86 
65.02 
65.13 
64.35 
63,66 
63.26 
62.91 
62.59 
62.46 
61.91 
61.68 
6L66 
6L68 

6Lao 

50.88 
60.40 
49.08 
48.92 
48.66 
47.98 
47.81 
47.36 
46.31 
46.12 
46.54 
44.77 
44.14 
48.48 
42.52 

4L55 

40.97 
89.51 
39.06 
38.35 
37.51 
37.08 
86.70 
36.12 

*  Measured  through  Le  Yassar  Cutoff,  La. 


Elevation, 

Cairo 

datum. 


Remarka. 


Authentio. 
Bo. 


Bo. 
Bo. 
Bow 
Bo. 


Bo. 


Bo. 
Bow 


Uncertain. 

Reading  of  gKOgo  Hay 

Anthmtio. 

Bo. 
Bo. 

Bo. 


Bo. 
Bo. 


Bo. 
Bo. 
Bo. 

Bo. 

Authentio 
Authentio. 


Ba 


Bo. 
Do. 
Bo. 


APPENDIX  V — REPORT  OF  CAPTAIN  WILLABD. 


1983 


Table  8. — High-Boater  marks  on  Bed  Biver  in  Arkan$4u  and  LouMoiia— Continued. 

HIGHWATER  MARKS  OF  1892^Continaed. 


Looalitj. 


Below  St  Andre  BloiEi,  L*  . .. 

Colfax,  La 

M.  E.  landing,  La 

KatelaDd  Place,  La 

Fairmonnt  Place,  La 

Lower  Flagland  Place,  La 

Bovce,  La 

BeUeview  Landing,  La 

China  Grove  Place,  La 

Myen  Place,  La 

Alexandria,  La.  (bridge) 

Alexandria,  La 

Cnt-off  Place,  La 

Hathom  Place,  La 

Hortenaia  Landing,  La 

Casa  Lauding,  La 

NewPoland,La 

GrimeaBlaff,La 

Once  More  Landing,  La 

Above  Egg  Bend  Landing,  I«a 

Caa8andna,La 

Danzat  Place,  La 

Ifonnaiid  Landing,  La 

Ware  Landing,  La 

Bronfllette  Landing,  La 

Saline  BayoQ,  La 

Doable  Eddy,  La 

Le  Prairie  Place,  La 

MniTv  Landing,  La 

Old  Harrie  Plaoe,  La 

Little  Laito  Landing,  La 

Black  Ri^r,La 

Red  Light  Landing,  La 

Hoore  Shanty,  I«a 

Bayou  Cooodrie,  La 

Red  River  Bay.  I«a 

Marcotte  Landing,  La 

Head  Tnmbnll  liland.  La 

Barbre  Landing,  La 

Bed  River  Landing,  La 


Distance 

Elevation, 

from  Ful- 

Cairo 

Reniarki} 

ton,  Ark. 

datnm. 

Kilometeri. 

Mttert, 

575.2 

35.00 

Anthentio. 

585.8 

35.36 

Do. 

503.5 

84.61 

607.7 

84.31 

Do. 

flOLO 

84.01 

008.2 

33.47 

610.8 

83.15 

Do. 

616.3 

82.74 

625.0 

32.21 

635.0 

8L00 

630.0 

31.60 

Do. 

640.0 

8L30 

Reading  of  gauge  June  13. 

648.2 

30.72 

666.2 

30.07 

665.0 

20.25 

672.2 

28.68 

Antbentic 

676.2 

28.31 

Do. 

680.4 

27.70 

683.0 

27.54 

Bo. 

688.3 

26.82 

607.7 

25.82 

7047 

25.22 

715.1 

24.28 

720.4 

23.86 

727.2 

23.60 

736.2 

23.55 

740.7 

28.50 

• 

744.5 

93.50 

748.2 

23.52 

Da 

758.8 

23.46 

763.6 

23.52 

772.7 

23.37 

777.5 

23.30 

782.0 

23.26 

702.2 

23.13 

797.8 

23.02 

804.0 

22.80 

813.1 

22.60 

Reading  of  gavge  Jnne  26-20. 

817.8 

22.45 

Reading  of  gange  June  28. 

829.0 

22.16 

Reading  of  gauge  June  27. 

High-water  marke  on  Tonee  Bayou  and  Bayou  Pierre,  Louieiana, 

HIGH- WATER  MARKS  OF  1884. 


Locality. 


Head  of  Tones  Bayou 

Moutb  of  Tones  Bayon  . . . . 
Near  head  of  Bayou  Chicot 

Chicot  Island 

Cane  Bayon 

Bennett  Bayon 

Gravel  Point 

Below  Gravel  Point 

Do 

Head  of  Lake  Cunisnia  — 

Poot  of  Lake  Cunisnia 

Kear  Le  Coup  Crossing 

Mouth  of  Prairie  River 

9ead  of  Wataon  Bayon .... 


Distance 

Elevation, 

from  Fulton, 

Cairo 

Ark. 

datum. 

KUomeUrt. 

MeUrt. 

832.6 

55.57 

836.6 

55.08 

839.5 

54.38 

341.8 

53.92 

344.5 

53.68 

852.4 

52.07 

356.4 

51.61 

357.6 

51.56 

858.1 

51.58 

858.8 

51.24 

864.7 

51.24 

365.8 

51.09 

366.9 

6a67 

867.8 

60.58 

868.2 

60.52 

868.5 

60.52 

868.9 

60.32 

HIGH  WATER  MARKS  OF  1885.* 


.A.boTe  Lake  Pierre 

.Above  Folsom  Landing 

Maraton  Landing 

Kin^  Landing 

JTimotion  of  Bsyons  Pierre  and  Wincey 


878.5 

49.96 

374.7 

48.80 

880.8 

48.56 

884.6 

46.61 

404.1 

45.91 

*  Upcortai^. 
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High-water  mark$  of  1884  on  Bayou  La  Chute,  Louiiiana, 


Locality. 


Head  of  Bayon  La  Cliat« 

Kear  head  of  Bayoa  La  Chute 
Mouth  of  Bayoa Xa  Chute — 

Head  of  Wataon  Bayoa 


Distanoe 
from  Fol- 
ton,  Ark. 


KUometsr§. 
40L2 

403.7 

407.4 

C408.7 

1868.9 


Elevatloii, 

Cairo 

datum. 


Meten, 


\ 


60.54 
60.47 

60.32 


Dletance    meaaored    down 
BedBlTer. 


Distance  868.9,  meaaored 
down  Tones  Bayoa  and 
Bayou  Pierre. 


High-water  marks  of  1885  on  Grand  Bayou,  Louieiana,^ 


Head  of  Grand  Bayoa 


ICanion  Landing 


428.3 

429.6 

430.1 

430.6 

C434.1 

(380.8 


} 


49.01 
48.96 
48.86 

48.66 


Distance    measnzed    down 
BedBlver. 


Distanoe  380.8,  measai«d 
down  Tones  Bayoa  and 
Bayoa  Pierre. 


•  XTnoertain. 


Table  9. — Elevation  of  zeros  of  gauges  on  Red  River  from  Fulton,  Ark,,  to  Bed  Bi 

Landing,  La.,  at  the  mouth. 


Locality. 


Fulton,  Ark 

Oarland,Ark 

Collins  Blafr,  Ark 

Shreyeport,  La 

Coashatta,La 

Alexsndria,  La 

Barbre  Landinr,  La. . . . 
Bed  RlTar  Landing,  La 


BsUblishedl^— 


United  States  Engineers, 
do 


.do 
.do 
.do 
.do 
do 
.do 


Eleratioa 
ofsarora- 
ftrrsd  to 
Csiro  d»> 
torn. 


Table  10. — Discharge  observations  in  Bed  Biver,  tributaries,  and  outlets. 


+74.  «i 
-f«8.11 
+64.  »4 
+49.16 
+36.38 
+-1».65 
+-7.  31 
+7.27 


Hftxi. 

Eleva- 

Stage 

mum 

tion  of 

below 

Locality. 

Data. 

Area. 

mid. 
depth 
veloci- 

Dis- 
charge. 

water 

surfiMse, 

Cairo 

maxi- 
mum 
high 

Ketliod. 

ties. 

datum. 

wator. 

8quar€ 

Oubie 

meters. 

Meten. 

meters. 

Meters. 

Meters. 

Pandora  Bend. 

Feb.  19,1872 

94 

0.68 

60 

57.40 

4.6 

Mid-dapth  flottU 

M.  Barr  Place. 

Feb.  20,1872 

91 

0.70 

62 

57.06 

4.6 

Do.* 

Mulhaupt  Place. 

Feb.  21,1872 

180 

0.68 

67 

66.70 

4.7 

Do. 

B.  K  Hemdon  Place. 

Feb.  28,1872 

161 

0.64 

60 

55.70 

•4.7 

Dow 

Twelve  Mile  Bayou  i  kilo- 

Feb. 29,1872 

891 

0.66 

198 

55.35 

Do. 

meter  aboTe  loouth. 

• 

Cross  Bayou,  near  month. 

. . .  .do 

686 

0.62 

813 

65.00 

•6.1 

Dow 

Shrsveport     (near    Silrer 

Lake).  La. 
One  kilometer  below 

Feb.  28,1872 

1,461 

0.46 

491 

54.60 

*6.4 

Do. 

ICar.  4,1872 

688 

L16 

629 

64.60 

8.5 

Dow 

Cartis,  La. 

Bed  Biver   abore    Tones 

Mar.  11, 1872 

460 

L02 

369 

52.60 

4.4 

Do. 

Bayou. 

Bed   Biver   below  Tones 

....do 

181 

L25 

166 

62.40 

4.6 

Do. 

Bayoa. 

•  Diiference  in  stage  due  to  altered  slope,  1872  to  1893. 


iVA 
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Table  10. — Discharge  ohso'vatioM  in  Red  Biver,  tributaries,  and  outlets — Continued. 


Locality. 


Tones  Bayoa  (otitlet). 
Bayou  Pierre,  above  Tones 

Bayou  (ontlet). 
Bmtou  Pierre,  below  Tones 

Bayou  {outlet). 
Red    River   above    Tones 
Bayou. 

Do 

33o 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do  .., 

Do 

Do '■ 

Do 

Do 

Do 

Do 

Do 

Red    River    below   Tones 
Baj'ou. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Tones  Bayoa  (ontlet) 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Old    River    below    Tones 
Bayou.* 

Do 

Do 

Do 

Missionary,  La 

Bed  River  above  Bargetown 

Slough. 
Bargetown    Slough    (out- 
let.) 
0*Ronke  Slongh  (outlet^  . . . 

Kouns  Canal  (outlet) 

Hervey  Canal  (ontlet) 

Red  Bayou  (ontlet) 

I>ooley  Bayou  (outlet) 

Cottonwood    Bayou    (out- 
let). 
Red  River  below   Cotton- 
wood Bayou. 


Date. 


Mnr.  11, 1872 
Mar.  12, 1872 

.  ...do 

Feb.    3,1887 


Feb. 
Feb. 
Feb. 
Feb. 
Fob. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Fob. 
Fob. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Jan. 

« 

Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Fob. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Feb. 


8,1887 

10,1887 

11, 1887 

12, 1887 

15, 1887 

16, 1887 

17, 1887 

18, 1887 

19, 1887 

21, 1887 

22,1887 

23, 1887 

24,1887 

25,1887 

28,1887 

1,1887 

2,1887 

3,1887 

4, 1887 

6,1887 

7, 1887 

29,1887 

31, 1887 

2,1887 

7,1887 

9,1887 

11, 1887 

10, 1887 

18, 1887 

21, 1887 

23, 1887 

25,1887 

1,1887 

2,1887 

4,1887 

7,1887 

29,1887 

15, 1887 

17, 1887 

19, 1887 

22, 1887 

24.1887 

1,1887 

3,1887 

6,1887 

24.1887 


Mar.  1.1887 
Mar.  3,1887 
Mar.  6,1887 
Nov.  21, 1891 
Jan.  20,1891 


.do 


Jan.  22,1891 
Jan.  26, 1891 
Jan.  29,1891 
Jan.  31. 1891 
Fob.  4, 1891 
Feb.  10,1891 

Feb.  11,1891 


Area. 


Square 
rnftfrf. 
302 
183 

278 

508 

550 
508 
567 
605 
608 
723 


754 


829 
843 
905 
925 
938 
1,006 
1,012 


1,004 
1,004 
1,004 
1, 025 
198 


Maxi- 

mum 

mill- 

<b»ptU 

vt'loci- 

ties. 


Metera. 
1.00 
0.16 

1.06 

0.58 

0.40 
0.37 
0.50 
0.41 
0.54 
0.62 


0.58 


0.67 
0.68 
0.73 
0.85 
0.79 
0.75 
0.75 


0.81 
0.82 
0.81 
0.84 
0.58 


Dis- 
charge. 


210 

0.62 

210 

0.73 

198 

0.78 

207 

0.76 

219 

0.88 

284 

0.78 

304 

0.82 

391 

1.04 

412 

0.96 

433 

0.97 

458 

0.97 

468 

0.93 

467 

0.04 

231 

0.28 

349 

0.43 

371 

0.38 

389 

0.54 

425 

0.58 

449 

0.«7 

501 

0.74 

501 

0.73 

504 

0.83 

79 

0.44 

119 

0.28 

124 

0.27 

124 

0.37 

187 

1,017 

1.20 

252 

1.25 

64 

0.75 

75 

0.85 

76 

0.85 

126 

0.96 

237 

1.07 

196 

L59 

441 

1.15 

Cubic. 

meteri. 

243 

18 

221 

140 

153 
152 
182 
199 
279 
311 
333 
360 
394 
479 
440 
^  436 
614 
625 
684 
539 
567 
.  586 
664 
607 
647 
101 

86 
101 
123 
129 
136 
183 
193 
328 
327 
356 
347 
346 
361 
364 
10 
88 
09 
157 
190 
232 
255 
260 
273 
14 

18 
21 
30 
65 
1,804 

323 

48 

74 

67 

124 

258 

307 

634 


Eleva- 

Stage 

tion  of 

below 

water 

maxi- 

surface, 

mum 

Cairo 

l«igh 

datum. 

water. 

MeUra. 

Metera. 

52.30 

4.6 

51.55 

51.55 

50.51 

6.3 

50.39 

6.4 

50.54 

0.3 

50.07 

6.1 

50.88 

5.9 

51.43 

5.4 

51.68 

5.2 

51.71 

5.1 

51.87 

4.9 

52.00 

4.8 

52.32 

4.5 

52.46 

4.3 

52.59 

4.2 

52.76 

4.0 

52.92 

8.9 

53. 33 

3.6 

53.41 

8.4 

53.46 

3.3 

53.49 

3.3 

53.51 

3.3 

63.51 

3.8 

63.59 

3.2 

50.37 

6.4 

60.52 

6.3 

50.52 

6.8 

50.40 

6.4 

50.44 

6.4 

60.67 

6.1 

61.58 

6.2 

51.87 

4.9 

52.32 

4.6 

52.59 

4.2 

52.92 

3.9 

53.41 

3.4 

53.46 

3.3 

53.51 

3.3 

53.59 

3.2 

50.37 

51.43 

51.71 

52.00 

52.46 

52.76 

53.41 

53.49 

53.51 

52.76 

63.41 

63.49 

% 

53.51 

63.23 

•8.1 

69.75 

1.2 

60.40 

1.7 

00.45 

1.6 

68.67 

2.1 

67.97 

2.5 

67.56 

1.8 

66.00 

0.0 

63.67 

0.6 

^.80 

0.6 

Method. 


Mid-depth  floats. 
Do. 

Do. 

Rod  iloats. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Intcrnolated. 
Ho<l  noats. 
Interpolated. 
Rod  floats. 

Do. 

Do. 

Do. 

Do. 
Current  meter. 

Do. 
Interpolated. 
Current  motor. 

Do.    , 

Do. 

Do. 
Bod  floats. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Interpolated. 
Current  meter. 

Do. 

Do. 
Rod  floats. 

Do. 

Do. 

Do. 

Do. 

Do. 
Current  meter. 

Do. 

Do. 
Rod  floats. 

Current  meter. 

Do. 

Do. 
Rod  floats. 
Surface  floats. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 


BNG  93 126 


*  Return  flow  into  river. 


i 
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Tadle  10. — Discharge  ohservatione  in  lied  Biver,  tributaneSf  and  outlets — Coniinned. 


Locality. 


Date. 


Red 


Bed   River  above  Twelve 
Mile  Bayou. 

Do 

Do j 

Do I 

Twelve-Mile   Bayou  (trib-  ' 
nt-arv). 

Do 

Do 

Do 

CroHS  Bayou  (tributary) . . 

Do 

Do 

Do 

Sbreveport.      Ln.      (bilow 
railroad  bt'iJi;e). 

Do 

Do 

Do 

Do 

River    ubovo    Tones 
Bayou. 

Do 

Do 

Do 

Do 

Do* 

Do 

Do 

Re<l     Kiver   below   Tones 
Bayou. 

Do 

Do 

Do 

Do 

Do 

D© 

Do 

Tones  Bayou  (outlet) 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Red    River   above   Loggy 
Bay on. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Red    River   below   Loggy 
Bayou. 

Do 

Do 

Do 

Do 

Do 

I-oggv  Bayou    (tributary) 

Do 


Feb.  19,1891 


Do 
Do 
Do 
Do 
Do 
Do 


Feb. 
Feb. 
Feb. 
Feb. 

Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 

Feb. 
Feb. 
Fob. 
Feb. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
May 

May 
May 
May 
May 
May 
May 
May 
May 

May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 


21, 1891 
25, 1891 
28, 1891 
21, 1891 

25, 1891 
27, 1891 
28, 1891 
23, 1891 
2."),  1891 
2(i,  1891 
28, 1891 
23, 1891 

25, 1891 
26, 1891 
27, 1891 
28, 1891 
20, 1891 

21. 1801 
22, 1891 
23, 1891 
24, 1891 
25,1891 
27, 1891 
28,1891 
20, 1891 

21,1891 
22, 1891 
23, 1891 
24, 1891 
25, 1891 
27, 1891 
28, 1891 
20,1891 
21, 1891 
22, 1891 
23, 1891 
2-1, 1891 
25, 1891 
27, 1891 
28, 1891 
1, 1891 

2, 1891 
4, 1891 
5, 1891 
6, 1891 
7, 1891 
8, 1891 
9, 1891 
4, 1891 

5.1891 
6, 1891 
7, 1891 
8,1891 
9, 1891 
1, 1891 
2, 1891 
4, 1891 
5, 1891 
6,1891 
7, 1831 
8, 1891 
9, 1891 


Area. 


Square 
tnetert. 
504 

511 
474 
453 
570 

540 
.   522 


Maxi- 
mum 
mid- 
depth 
veloci- 
ties. 


Meten. 
0.92 

0.72 
0.73 
0.83 
1.20 

1.15 
1.12 


1,151 

1,075 
1,907 


1.824 


1,784 
931 

931 


991 
1,006 
1,020 
1,035 
1,050 

521 

521 
528 
550 
557 
505 
573 
580 


570 
579 
604 
612 
621 
629 
638 
597 

612 
627 
642 
656 
672 
686 
695 
703 

716 

735 

742 

755^ 

762 

281 

286 

290 

295 

300 

305 

310 

313 


0.81 

b'.n 

0.02 
0.99 


0.93 


0.90 
0.83 

0.83 


0.86 
0.88 
0.88 
0.89 
0.92 
L19 

1.22 
1.22 
1.29 
1.28 
L29 
1.31 
1.32 


0.40 
0.40 
0.48 
0.45 
0.44 
0.52 
0.48 
1.45 

1.39 
1.45 
1.48 
1.42 
1.52 
1.47 
1.58 
L32 

L41 
1.35 
L38 
1.44 
1.40 
0.66 
0.63 
0.63 
0.56 
0.52 
0.51 
0.49 
0.48 


Dis- 
chai'ge. 


Oubie 

metert. 

350 


Eleva- 
tion of 
water 
surface, 
Cairo 
datum. 


Meter». 
*50.43 


306  I  *56.  48 
269  I  *^  56.  04 
273  I  -  55. 09 
523  I  *56.48 


454 

450 
448 
694 
610 
576 
500 
1,424 


*56.04 

*  5.5.  82 

*  55.  69 
*50.31 
*58.04 

*  5.1. 93 
*55.09 
*56.31 


1,334  *56.04 
1,298 
1,280 
1,271 
685 


669 

706 
767 
779 
785 
825 
880 
542 

544 
572 
626 
629 
640 
609 
677 
160 
100 
160 
188 
201 
175 
236 
247 
668 

679 
700 
755 
785 
807 
818 
852 
800 

859 
853 
900 
900 
884 
142 
136 
137 
123 
119 
114 
113 
111 


*55.93 
*55.82 
*  55. 69 
t52.80 

t52.85 
1 53. 00 
r53.24 
r53.38 
1 53. 45 
t53.60 
t5J.69 


Stage 
below 
maxi- 
mum 
high 
wat«r. 


Meters. 
3.6 

3.5 
4.0 
4.3 
3.5 

4.0 
4.2 
4.3 
3.7 
4.0 
4.1 
4.3 
3.7 

4.0 
4.1 
4.2 
4.3 
3.9 

3.9 
3.7 
3.5 
3.4 
3.4 
3.2 
3.0 


:44.72 

:  44. 83 
:44.96 
;  45. 06 
:45.14 
J  45.  23 
:  45. 31 
:45.37 


6.1 

6.0 
5.8 
5.7 
5.7 
5.6 
5.5 
5.4 


Method. 


Current  meter. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Interpolated. 
Current  meter. 
Iiiterpolat'ed. 
Currt^nt  meter. 

Do. 

Do. 

Interpolated. 
Current  meter. 
Interpolated. 
Current  meter. 
Do. 

Do. 
Interpolated. 
Current  meter. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Interpolated. 
Current  meter. 

D<i. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


*  Oange  read  at  Shroveport«  La. 

1  Gauge  road  at  head  of  Tones  Bayou. 


X  Gauge  read  at  mouth  of  Loggy  Bayou. 
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Table  10. — Ditcharge  obiertationi  in  Red  Bittr,  tributariM,  and  otttUU — Continued. 


e  BafOD    May  IS,  laoi 


Do ]Mhj-18.1 


HudnfCnneRi 


Bed  liiv«r  bclon  beaij  of    1 


Mnnth  of  Cane  Rivi 

B«t  River  below  c 
Cuds  KLrar. 


""9J3 

Utttrt. 
1.25 

wn 

SOT 

i;i 
iiS 

1,303 

■■g 

S3; 

487 

SM 

730 
B81 

40 

30 
20 

13 

871 
SOU 
700 

998 

SM 
KoillB- 

807 
502 
898 

MtUrt. 

Utter: 

m 

TBI 

i,se* 

I,  364 
1,304 
1,338 

iii 

1,2M 

'a 

«8 
iS8 
883 
81(1 
7*8 

54 

03 

SI 

mo 

SH 

i 

TOR 
fi02 

052 

832 

:2i 

!49 
1:33 

lis? 
i.ae 

liji 

1. 48 

L33 

i:a4 

oios 

0.06 

0.60 
0,63 

oias 

!3fl 

;3i 

iai 

liao 
i.zu 

LIS 

'10.  3S 

*40!37 
^40. 20 

'40.00 
•39;  7S 

0.4 

0.0 

8.7 

ra3.i4 

132:03 

132.01 

8,0 
8.8 

125.47 
:25.40 

B.S 

loio 

T38 

70S 
70B 

eu 

iloT 
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T*BL8  10, — Ditehargt  obiervatioit*  in  Bed  Hirer,  tribnlaries,  and  ontleft — Contioneil. 


Abort  Aleunilrla,  Lk.. 


3l'l^ 

m      i 

m 

io.mi 

*S3         0 

M 

2»,18Bl 

W8        ( 

w 

3        0 

.im 

fl.iwi 

m 

00 

*'.]%' 

ej7 

OT 

,im 

i:-|li^! 

US 

!:SI 

M 

10.  «w 

427         0 

B7 

la;  SBi 

S    ! 

^ 

17.  891 

a'    Ml 

S 

2B,18BI 

W        0 

u 

Elevft- 

Stage 

,:^lr; 

mail- 

Melbod. 

dJ™. 

i&. 

'. 

Jfctfl-f. 

MrUri. 

CiimDlomAMr. 

a 

& 

Do. 
Do. 

1 

,B 

Ul. 

-2l1 

10,3 

(£ 

APPENDIX   V — BEPORT   OF   CAFTA.IH  WILtJlBD.  1989 

Tablx  10. — Diiciorge  obiemaiioni  in  Sed  ICiver,  tiibutaritt,  and  ouCIefa— Coulinuetl, 

Mali- 


Aleiandrla  Lft. .*,.*-. 

Tio^^'.^'.'.'.'.'.'.'.'.'.'.'.'. 
Saline  Point,  O.S  kilonist«r 
below  Sallae  Bayou. 

Do 

2JI  idkimetan  above  Lake 

Do.' 

Littla  Larto  Luidlns 

Red  Klrer  above  Black 
RiTor. 

Do 

Ho 

■  Do 

Do 

Do 

Do 

Do 

Black  KlTor  (tribularj) . . . . 

Do 

Do 

Do 

Do 

I>o 

Do 

Do 

Bed    RlTcrbelowBlack 

Ri»er. 


RlTe 


I  si<« 


lllick 


Ad|!3]:iB 

KoJ.nlis 


Jalya 
Jaly  3i.  11 
July  2E  - 
July  a 

July  18. 11 

July  Zl' II 
Joly  M,  If 
Jnly  2?  - 


Joly  23,  II 
July  24,  II 
'nly  26,  II 


Blank  River  (tributary)  ■  -  ■  ■ 
1  kilometer    abore   Seven 

Ufle  Bayos. 
3  kilsniBlen  above  Bayou 

Cocodrie. 
Eed  River  above  Cotton. 

«aod  Bayou. 
CotloniTHid  Bayou  (ontlet). 
B«d  River  abovs  Tw^ve 

Uile  Bayou. 

Do 

Do 

Tuelve  MUo  Bayou  (Iribn- 

-'L 

Twelve  Miie'ilajoluavw-' 
flow,  lelt  bank. 

Do 

Twelve  UUe  Bnon,  over- 
flow, rfght  baDL 

Do 

Dof 

Twelve  lUeBayandrlbu-    I 

tarj), 
Cmaa  Bayou  (trlbntarv). . 

Do 

Do , 

Do 

Do 

Do -.. 

Croaa  Bayon.  overflow,  lef 


MlUr,. 

if(M 

r. 

13.20 

11.  B 

11.9 

IS.M 

8.4 

IS,  69 

9,8 

14.  M 

8.4 

li.77 

8.S 

ll'^ 

0.0 

12,8 

12.60 

1B.M 

9.T 

tffitBB 

1.5 

I 

182,89 

*'ii'ii' 

Z'Z. 

Hld-deptlifloata. 


Snrfka  QoaU. 


■  QoiiR*  read  at  Alsujidria. 


t  Gansa  nad  M  bead  of  Cettenwood  Bayou. 
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Table  10. — JXsch^rge  observations  in  Bed  Biver,  tributarieSf  and  outlets — Continued. 


Locality. 


May  31, 1892 
June  1,1892 


June 
June 
June 
June 


2,1892 
3, 1892 
4.1892 
6,1892 


Shreveport,  La.,  below  rail- 
road bridge. 

Do 

Do 

Do 

Do 

Do 

Do 

Alexandrin,  La^  below  rail- 
road bridue. 

Do 

Do 

Do 

Do 

Alexandria,  La.,  overflow, 
left  bank,  below  railroad 
bridfre. 

Do 

Do 

Alexandria,  La.,  overflow, 
rich  t  bank,  below  railroad 
bridee. 

Do 

Do 

Alexandria,  La.,  Bay  on 
Phillip  (tributary). 

Do 

Do 

Do 

Do 

Alexandria,  La.,  Bayou 
Sanides  (tributary). 

Do 

Do 

Do 

Do 

Fulton,  Ark 

Foot  of  Jctt  Inland,  Ark. . . 

Upper  end  of  Pearson 
Flacc,  Ark. 

Upper  euil  of  California 
Place,  Ark. 

Ked  Kiver,  above  Sulphur 
River. 

Sulpliur  River  (tributary) . . 

O'Rouke  Slough  (outlet)  . . . 

Konns  Canal  (outlet). 

Red  River,  below  &onna 
Canal. 

Hervey  Canal  (outlet) 

Poatou  Bayou  (tributary) . . 

Kear  Poeten  Bayou,  in 
Dutch  Jan  Lake. 

Red  Bayou  (outlet) 

Fuller  Inlet  (outlet) 

Fuller  Outlet  (tributary)  . . 

Dooley  Bayou  (outlet) 

Cottonwood  Bayou  (outlet) . 

Red  River,  above  Twelve 
Mile  Bavou. 

Twelve  M:ile  Bayou  (tribu- 
tary). 

Shrevenort.,  La.,  below  rail- 
road bridge. 

Tones  Bayou  (outlet) 

Red  River,  below  Tones 
Bayou. 

Red  River,  above  Loggy 
Bajrou. 

*  Gauge  read  at  Shrerepori. 


Date. 


May  30, 1892 


June  10. 1892 

June  11, 1892 
June  13, 1892 
June  14,1892 
June  15, 1892 
June  10, 1892 


June  11, 1892 
June  13, 1892 
June  14. 1892 
June  15, 1892 
June  10, 1802 


June  11, 1892 
June  13, 1892 
June  14, 1892 
June  15, 1892 
Juno  10, 1892 

June  11, 1892 
June  13, 1892 
June  14, 1892 
Junt)  15. 1892 
June  10, 1892 

June  11, 1892 
June  13. 1892 
June  14, 1892 
June  15, 1892 
Dec.  28, 1892 
4,1893 
0,1893 


Area. 


Maxi- 
mum 
mid- 
depth 
veloci- 
ties. 


Square 
fnetert.  Metert. 
8,  242         2. 38 


Jan. 
Jan. 


Jan.  19, 1893 
Jan.  25.1893 


...do 

Jan.  30,1893 
Jan.  31, 1893 
, . .  .do 


Feb. 
Feb. 
do 


1,1803 
2,1893 


....do 

Feb. 

...do 

....do 

Feb. 


3,1803 


6,1893 


Feb.  11,1893 
— do 

. . .  .do 


Feb. 
Feb. 


15,1803 
16, 1893 


Feb.  21,1803 


3,192 


3,042 
2,940 

2,940 
2,967 
2,967 
2,940 
76 


76 
60 
48 
54 
36 


36 
39 
39 
36 
185 

185 
190 
190 
185 


591 

607 

607 

501 

1,219 

1, 672 

1,202 

060 

885 

378 
30 
70 

504 

26 
163 
102 

126 
40 
04 
135 
126 
287 

850 

1,360 

300 
748 

507 


2.18 


3, 142        2. 18 


L85 
2.33 

2.33 
2.30 
2.20 
2.28 
0.47 


0.34 
0.22 
0.10 
0.37 
L23 


1.42 
L44 
LOO 
L70 
1.68 

L80 
L80 
L58 
L60 


Dis- 
charge. 


,0.51 
0.40 
0.92 
0.25 
1.01 
L17 
L17 

0.49 

•  0.45 

1.10 
0.44 
0.57 
1.11 

0.36 
0.45 
0.40 

0.84 
0.55 
0.69 
0.80 
0.73 
L36 

1.08 

0.60 

0.32 
0.92 

L60 


76 
619 

542 


Eleva- 
tion of 
water 
surface, 
Cairo 
datum. 


Oubie 

metert. 

6,442 

6,281 
6,120 
5,930 
5,741 
5,396 
4,705 
5,405 

5,300 
5,329 
5,105 
5,165 
26 


20 

0 

6 

10 

30 


44 

40 

36 

48 

253 

280 
312 
253 
251 
216 

192 
146 
138 
122 
092 
1, 5»0 
1,130 

328 

334 

328 
11 
20 

484 

7 
67 
34 

81 
18 
50 
89 
74 
268 

323 


Metert. 
*59. 83 

*59. 74 
*59.64 
*59. 53 
-"59.  H9 
*59. 25 
^.•iO.OO 
3L60 

3L50 
3L59 
31.50 
3L50 


Stage 
below 
maxi- 
mum 
high 
water. 


Metert. 
0.2 

0.3 
0.4 
0..5 
0.6 
0.8 
LO 
0.1 

0.1 
0.0 
0.0 
0.1 


81.54 
70.26 
76.73 

70.79 

69.43 

69.43 
68.41 
67.56 
67.57 

67.17 
66.51 
66.50 

66.35 
66.16 
05.62 
65.34 
t62.35 
*52.45 

tS2.46 

t52.42 

5L53 
51.48 

43.70 


3.0 
2.0 
L8 

3.3 

3. 2 

8.2 
2.5 
3.2 
3.2 

3.3 
3.6 
3.6 

3.0 
2.4 
2.3 
2.2 
2.0 
7.6 

7.6 

7.6 

6.2 
5.2 

7.1 


Method. 


Current  meter. 

Inter]H>lated. 
Current  meter. 
Interpolated. 
Current  meter. 
Interpolated. 
Current  meter. 
Do. 

Do. 
Do. 
Do. 
Do.  • 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Interpolated. 

Current  met«r. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do". 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 


t  Gauge  read  at  head  of  Cottonwood  Bayoa. 


Olt^  Otit»€^St44^J€^ 


^ftotUn^  'VianitnUt*- 
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Tablk  10. — Vucharge  ohset^ati&ns  in  Red  River,  irihutaHes,  and  outlets — Continued. 


I«ocaUfy. 


Date. 


Logg>-  Bayon  (trilmtarv)  - .  Feb.  12. 1893 
Bayou  Wincey  (tributary)  .'  Feb.  24,1893 

Cano  RiTer  (outlet) '  Feb.  28, 1893 

RmI  River,  below  Cane  River do 


Alexandria,  La. 

Red   River,    above  Black 

River. 
Black  River  (tributary) . . . . 


Mar.   7,1893 
Mar.  14, 1893 


.do 


Area. 


Square 

meter  $, 

252 

314 

44 

1,014 

1,147 

1.668 

2,279 


Maxi. 
mnra 
mid- 
depth 

veloci- 
ties. 


Meters. 
0.55 
0.35 
0.68 
1.29 
1.06 
0.64 

0.56 


Eleva- 

Stage 

tion  of 

below 

Dte- 

water 

maxi- 

oharge. 

surface. 

mum 

Cairo 

high 

datum. 

water. 

Cubic 

meters. 

Meters. 

Meters. 

110 

43.70 

7.1 

83 

38.32 

8.4 

22 

32.61 

a4 

1,086 

32.60 

8.4 

1.009 

24.01 

7.3 

843 

19.06 

6.3 

1.128 

19.06 

6.3 

Method. 


Current  meter. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 


Areas  have  he^n  measnred  by  an  ordinary  polar  planimeter  until  January  of  this 
year,  and  since  then  by  the  rolling  planimeter  made  byG.  Coradi,  of  Ziirich/Switzer- 
land,  and  imported  by  you. 

Prof.  Lorber  investigated  the  accuracy  of  different  kinds  of  planimeters,  and  classes 
the  rolling  planimeter  as  an  instrument  of  precision,  the  error  not  exceeding  1-1,000 
in  measuring  a  small  area,  or  1-10,000  in  a  large  one.  The  following  description  and 
mles  for  using  the  instrument  are  trom  a  translation  by  Dmftsmaii  HiUeke  of  the 
X»ampblet  sent  with  it. 

The  following  theory  and  description  may  give  a  clearer  understanding  of  its  con- 
stmction  and  use,  and  deserves  on  account  of  its  brevity  and  elementary  character, 
to  be  read  by  every  owner  of  a  rolling  planimeter.  Those  who  wish  a  more  exact 
and  elaborate  discussion  will  tind  it  in  tue  excellent  essay  of  Prof.  Lorber,  of  Leo- 
ben.     (ZeitRchriftfilr  Vcrmessringswesen,  Bd.  XVII,  1888,  Heft  6.) 

The  mathematical  conditions  of  construction  theoretically  observed  are  as  follows : 
(Figs.  1, 2,  and  3.)    The  axis  A  of  the  wheels,  the  segment  axis  o,  and  the  turning 
axis  of  the  arm  F  must  lie  in  the  same  plane  and  perpendicular  to  the  drawing  tabic, 
which  should  be  horizontal;  and  the  axis  of  the  measuring  cylinder  parallel  to  the 
arm  F.    The  axes  of  the  segment  and  cylinder  should  lie  in  the  same  horizontal  plane, 
thongh  for  practical  reasons  only.    That  the  segment  is  exactly  spherical,  the  indi- 
cator cylinder  true,  and  the  segment,  measuring  cylinder,  and  indicator  correctly 
centered  are  presupposed.    The  physical  requirements  are  that  the  segment  and 
cylinder  shall  move  easily  but  without  play,  and  that  the  friction  of  the  measuring 
cylinder  in  the  socket  shall  be  almost  nothing.    The  latter  condition  is  evident,  since 
the  effect  of  the  friction  will  be  proportional  to  the  actual  forward  and  backward 
movement  of  the  measuring  cylinder,  but  not  to  the  area.    For  instance,  the  screws 
might  be  tightened  so  as  to  prevent  any  movement  of  the  measuring  cylinder,  no 
matter  how  great  the  area  circumscribed.    Furthermore,  the  segment  and  cylinder 
most  be  kept  scrupulously  clean,  as  dust  or  grease  alter  the  contact  and  vitiate  the 
record;  and  as  the  measuring  cylinder  revolves  in  both  directions  with  the  segment, 
instead  of  sliding,  as  in  the  Scheiben  .planimeter,  a  foreign  body  will  not  be  removed 
of  itself. 

If  the  instrument  is  moved  forward  or  back  on  the  map  the  plane  of  the  turning 
axis  will  intersect  it  in  a  right  line,  and  if  the  arm  Fis  set  normal  to  the  axis  A  of 
the  rollers  HR  the  tracer  should  stand  on  the  line,  which  we  may  call  the  base.  In 
this  case  the  cylinder  touches  the  segment  at  the  pole  and,  if  the  instrument  is  in 
a<]Ju8tment,  will  not  revolve  when  the  tracer  is  moved  along  the  base.  If  the  instru- 
ment is  at  rest  and  the  tracer  is  moved  to  right  or  left  small  motions  of  the  measur- 
ing cylinder  will  be  pro<luced  which  are  e<|ualized  in  tracing  a  closed  figure  and 
therefore  without  influence  in  measuring  areas. 

To  prove  the  correctness  of  the  principle  of  construction,  it  should  be  shown  that 
in  describing  BD  (Fig.  2)  the  result  of  readings  on  measuring  cylinder  multiplied 
by  a  constant  dei>endent  on  the  instrument  is  equal  to  the  area  of  the  rectangle 
ABDE,  with  side  AE  on  the  base-line.  This  area  is  ABxRD=XY,  and  if  the  tracer 
ia  moved  from  Z?  to  D,  that  is  a  distance  X,  so  is  a  point  on  the  roller  R^,  or  of  the 
mnall  wheel  R,  moved  over  the  same  distance,  while  a  point  h  on  the  segment  distant 

ah  £rom  its  axis  will  be  moved  X  -^  giving  a  proportional  movement  to  the  tangent 

R 

*n«l  measuring  cylinder^  hence  we  may  write — 


W=i 


xab 


(1) 
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From  the  similar  triangles  ABC&nd  ahc,      -  =*l  .   and  making  a6  =  y,    CB=F 

DC  00 

=  tracer  radine,  and  bc=K=  segment  radius, 

Tr=.^(xy) (2) 

in  which  the  cooflficient  contains  Ihe  ccnslnnts  of  inslrnniont  A' and  7?, and  thf>  con- 
stant jP  for  the  scale  used,  which  was  t-o  be  provud. 

TV 
Making  17=  circnmference  of  the  measuring  cylinder,  y=  =  unit  of  graduation,  / 

the  unit  area  xy  for  the  scale,  n  the  number  of  revolutions,  and  J  the  area  sought,  we 
have — 

/=^andJ=n/. (3) 

If  the  tracer  is  moved  along  the  lino  Gil  instead  of  along  the  base  EA  (which 
does  not  make  the  cylinder  revolve)  so  that  the  area  lies  to  the  right  of  EAj  the  area 
measured  will  be  AHGE;  but  the  motion  being  retrograde,  it  is  mechanically  sub- 
tracted from  that  obtained  in  tracing  over  BI)j  leaving  a  linal  result  on  the  measur- 
ing cylinder  proportional  to  the  area  actually  traced,  liDJH.  Since  the  result  de- 
pends upon  the  difference  of  readings  at  starting  and  returning  to  the  same  point,  it 
IS  immaterial  whether  the  base  line  lies  to  the  right  or  left  or  on  the  figure  j  and 
therefore  if  the  rectangles  are  assumed  to  be  infinitesimal  any  figare  may  be  imag- 
ined to  be  made  up  of  such  small  rectangles  and  be  measured  by  tracing  its  outline. 

The  instrument  is  packed  for  shipment  with  soft  tissue  paper,  the  segment  covennl 
with  a  leather  cap,  and  the  cylinder  frame  tied  back  securely.  If  received  in  winter 
it  should  not  be  touched  until  it  has  taken  the  temperature  of  the  room  and  all 
condensed  moisture  has  evaporated  from  the  metal ;  when  it  may  be  unpacked  and 
set  carefully  on  the  table  by  taking  hold  of  the  tracer  and  frame  B,  The  following 
rules  should  be  observed : 

1.  Keep  it  clean  by  using  the  camel's  hair  brush  from  time  to  time,  and  occasion- 
ally wiping  cylinder  and  segment  with  a  soft  rag  wet  with  alcohol.  Keep  the  seg- 
ment covered  and  the  cylinder  back  from  it  when  not  in  use,  when  making  adjust- 
ments, or  when  setting  the  arm  F,  Handle  gently  at  all  times,  and  in  tracing  move 
the  point  slowly  and  steadily,  especially  when  the  contact  is  near  the  edge  of  the 
segment^  as  shocks  might  injure  the  pivot  connections.  All  revolving  parts  should 
turn  easily,  so  that  only  a  slight  force  should  be  required  to  move  the  instrument. 

2.  The  table  should  be  level  and  the  paper  on  which  are  the  areas  to  be  traced 
should  be  smoothed  and  fastened  with  tliumb-tacks.  If  the  wheels  are  liable  to  be 
run  off  the  drawing,  stretch  a  piece  of  the  same  paper  close  to  or  obliquely  over  it 
and  secure  with  thumb-tacks. 

3.  To  get  the  best  results  set  the  instrument  so  that  the  base  line  shall  pass  through 
or  near  the  center  of  figure  and,  preferably,  in  the  general  direction  of  the  shorter 
dimensions;  for  although  the  instrument  is  adjusted  to  give  equal  results  for  equal 
areas  in  any  position,  in  practice  it  is  found  that  the  small  errors  of  manipulation 
will  be  less  and  more  likely  to  balance  by  observing  this  rule. 

4.  Begin  with  the  tracer  on  the  point  where  the  base  line  intersects  the  outline  of 
the  figure,  making  the  cylinder  and  segment  axes  perpendicular  to  each  other,  be- 
cause it  is  only  in  this  position  that  the  error  is  eliminated  or  reduced  to  a  minimum; 
which  has  its  origin  in  the  fact  that  in  circumscribing  a  figure  the  tracer  is  not 
brought  back  to  tne  very  starting  point. 

5.  Coradi  advises  against  tracing  straight  lines  by  a  ruler  because  it  may  produce 
a  constant  error,  whereas  by  tracing  free  hand  the  deviations  to  right  and  left  will 
be  more  likely  to  balance ;  and  these  deflections  may  be  kept  small  by  watching  the 
tracer  and  line  carefully. 

The  instrument  is  carefully  adjusted  by  the  maker,  but  should  be  tested  from  time 
to  time.  The  arm  and  wheel  axes  should  turn  easily  but  without  play  at  the  pivots. 
The  segment  axi»  should  also  move  freely,  and  may  be  allowed  a  slight  play.  The 
segment  should  be  pressed  home  on  the  stem  to  avoid  slip.  The  tangent  cylinder 
should  move  freely  on  its  pivots  with  a  little  play  in  the  direction  of  its  axis ;  bnt 
the  cylinder  must  not  touch  the  vernier  and  the  tally-wheel  must  not  check  the 
motion  of  the  cylinder.  All  the  movements  may  be  adjusted  by  the  steel  set-screws 
which  form  the  pivot  sockets,  and  for  this  purpose  the  brass  clamp-screws  first  must 
be  loosened  and  retightened  after  adjustment.  In  general,  avoid  touching  these 
screws  unless  convinced  that  adjustment  is  really  necessary;  for  if  the  instrument 
has  been  shipped  in  winter  or  has  been  in  a  cold  room,  the  two  axes  that  revolve 
most,  the  segment  and  the  cylinder  axes,  may  bind  until  the  instrument  has  gained 
its  normal  temperature,  and,  therefore,  if  the  adjustment  is  made  at  once,  these  axes 
will  have  too  much  play  after  the  instrument  acquires  the  temperature  of  the  work- 
ingroom,  which  would  influence  the  results. 

The  IniBtniment  being  apparently  in  adjustment^  take  hold  of  the  knob  on  the 
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tracer  arm  and  so©  if  tho  parts  move  freely  in  shifting  to  and  fro  and  to  right  and 
left.  The  instrument  should  roll  easily  and  there  should  be  no  shakiug  in  reversing 
the  direction  of  motion. 

To  read  the  results  of  raoasorements  the  arm  must  he  set  for  the  given  scale.  For 
example,  suppose  the  drawing  is  on  the  scale  1-500:  Withdraw  the  cylinder  and  cap 
the  segment,  and  turn  the  arm  to  the  right;  nnelamp  and  slide  in  or  out  according 
to  the  value  given  in  the  table  furnished  with  each  instrument.  This  table  is  made 
up  of  settiugR  on  the  arm  which  shall  register  given  areas  per  vernier  unit  forgiven 
scales.  Tlie  table  also  gives  the  area  on  the  drawing  corresponding  to  area  per 
vernier  unit.  For  small  areas  the  sets  for  short  arm  should  be  used,  and  tho  long 
arm  for  large  areas.  Suppose  that  the  setting  was  436.2:  Slide  the  arm  until 
the  sixth  line  be)iind  43  is  nearly  opposite  vernier  zero  and  the  second  line  of 
vernier  covers  the  eighth  line  behind  43.  Tighten  the  front  clamp  and  make  the 
setting  exact  by  the  slow-motion  screws,  and  then  clamp  the  rear  screws.  Now 
place  the  instrument  on  the  paper  so  that  the  arm  in  its  normal  position  shall  be 
over  the  assumed  base  liue  with  the  tracer  at  the  center  of  figure  and  make  a  pre- 
liminary circuit  to  see  that  nothing  obstructs  the  free  movement  of  the  planimeter. 
Mark  the  intersection  of  the  base  line  with  the  perimeter  of  the  figure,  put  the 
tracer  point  exactly  on  it  and  circumscribe  the  figure  with  a  steady  motion,  return- 
ing exactly  to  the  starting  point.  Record  the  dinerence  of  readings  and  repeat  the 
operation  in  the  contrary  direction,  and  if  the  two  differences  agree  veiy  closely 
take  the  mean  for  the  result.    A  preliminary  test  may  be  made  by  tracing  rectangles 

on  finely  executed  section  paper.    If  the  drawing  has  shrunk  or  stretched  by     ,  the 

arm  mast  be  shortened  or  lengthened  in  the  same  ratio  to  give  the  correct  area. 

Ailer  learning  how  to  handle  the  planimetcr  its  precision  may  be  tested  by  observ- 
ing the  following: 

1.  If  the  differences  recorded  by  repeated  tracings  of  the  same  figure  vary  but 
alightly. 

2.  If  they  remain  practically  the  same  in  tracing  the  figure  at  different  distances 
from  the  base  line. 

3.  If  the  **sets  for  vernier  on  arm"  given  in  the  table  are  correct. 

4.  If  the  constant  C  of  the  table  is  correctly  given. 

Test  No.  1  is  not  absolutely  necessary,  as  the  rolling  planimeter,  contrasted  with 
the  common  polar  planimeter,  shows  this  delect  only  in  a  very  small  degree,  and  the 
Muall  variations  which  may  appear  between  readings  are  rather  chargeable  to  errors 
of  tracing  than  to  the  instrument.  If  in  adjustment,  and  moreover  are  of  small  con- 
sequsence  on  account  of  tho  small  value  of  area  per  vernier  unit.  This  test  is  rather 
to  see  if  the  planimeter  is  in  order  and  handled  properly.  The  test  role  (Figs.  3  and 
5)  Ib  nsed  for  this  test.  This  is  a  small  strip  of  brase  with  countersunk  points  1 
centimeter  apart  (also  graduated  to  inches),  with  a  center  needle-point  at  zero  to  be 
pressed  into  the  paper  and  a  fine  line  on  the  bevel  at  the  other  end  to  set  on  the  base 
or  point  on  the  line  of  beginning.  If  the  tracer  is  set  into  one  of  the  countersunk 
marks  and  moved  from  the  point  of  beginning  either  way  around  to  it  again  it  must 
trace  a  circle  of  known  radius.  Sideward  pressure  must  be  avoided  to  insure  against 
errort  that  might  be  charged  improperly  to  the  instrument.  For  example:  In  trac- 
ivk^  a  circle  of  6  centimeters  radius,  a  sideward  pressure  that  might  cause  a  varia- 
tion of  only  0.0 1  millimeter  would  cause  an  error  in  the  record  of  nearly  fonr  units, 
which  would  be  quite  appreciable  with  vernier  unit  of  only  1  square  millimeter. 

There  is  a  table  with  tne  instrument  that  gives  the  readings  for  the  most  common 
ratios  and  vernier  units  corresponding  to  circles  of  1  centimeter  to  10  centimeters 
radios,  but  it  must  not  be  expected  that  the  readings  shall  agree  absolutely  with 
the  tabulated  areas,  since  faultless  manipulation  is  not  possible,  but  that  the  vari- 
ations shall  be  minute.  The  test- rule  is  also  used  for  test  No.  2,  as  follows:  Put  the 
center  point  on  the  base  line  so  that  the  latter  shall  be  a  diameter^  and  afterward  to 
the  right  or  left  of  the  base  line  so  that  the  circle  shall  be  to  the  right  or  left  of  it, 
or  at  least  the  greater  part,  and  describe  the  circles  several  times  and  see  if  the  dif- 
ferences are  essentially  the  same  in  all  the  sets,  remembering,  however,  always  to 
begin  on  the  base  linear  as  near  as  possible  to  it,  and  to  return  exactly  to  the  start- 
ing points.  Are  the  readings  in  circumscribing  the  figure  to  the  left  of  the  base  line 
greater  than  those  to  to  the  right,  shift  the  end  of  the  cylinder  nearest  the  tracer  to 
the  left  BO  as  to  make  it  parallel  to  the  arm;  and  conversely  if  the  readings  in  trac- 
ing the  circle  to  the  right  of  the  base  line  are  the  greater.  This  correction  is  made 
bT  means  of  two  opposing  set-screws  that  hold  the  plate  in  which  the  cylinder  front 
pivot-screw  works.  Besides  testing  with  the  test-rule  it  will  be  well  to  try  plotted 
rectangular  figures  before  determining  to  alter  the  adjustment.  Figure  6  shows 
favorable  positions  for  tho  circles  or  rectangles. 

Test  No.  3  may  be  made  on  plotted  rectangles  or  with  the  test-rule  in  different 
points,  giving  circles  of  various  radii,  with  arm  set  by  the  table,  and  comparing  the 
readings  mnltiplied  by  the  vernier  unit  with  the  calculated  areas.  Are  the  read- 
ings Xw>  small  by  the  nth  part  of  the  area  the  arm  must  be  shortened  by  the  nth  part 
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of  its  length  and  conversely.  To  find,  without  trial,  settinprs  not  given  in  the  table, 
there  are  given  values  of  ao  of  the  vernier  unit  for  the  scale  1 :  1  in  square  millime- 
ters; that  is,  the  square  millimeter  on  the  plan  corresponding  to  one  vernier  uoii 
For  example :  If  X  is  the  longest  and  Xi  the  shortest  setting  on  the  arm  in  the  table, 
and  a  and  ai  the  corresponding  values  of  vernier  unit,  if  X3  is  wanted  as  the  set 
corresponding  to  a  vernier  unit  Os,  let  X  =  length  of  arm  for  value  a — Oa  and  we 
have 

Xr— X|    a — Ai 


a — as. 


(X—X,)  (a—a^x) 
a — Oi 


w 


L^Ir-X (5) 

Suppose  X  =  G08.1,  a  =  2  square  millimeters  (correspondin.G^to  28quare  meters  on  scale 
of  1-1000),  Xi  =242.5,  rt|  =0.8  8<ninroniiIlimt'ter(corre8i»oiHliug  to  2  square  meters  on 
scale  of  1-600),  wanted  to  set  X3  for  scale  1-3000,  with  vernier  unit  oorrespoudiug  to 
10  square  meters,  oa  =  V  square  millimeters. 

^__  (608.1  —  242.5)  (2  —  V)  _ 365.6  X  f_yTn  q 
2  —  0.8  1.2 

Xa  =  608.1  —  270.8  =  337.3 

To  calculate  in  square  millimeters  (or  in  square  inches)  the  value  of  vernier  unit 
as  «]  on  the  drawing  for  any  ratio  as  -,  the  vernier  unit  of  area  A  given  for  •  must 

8  8 

be  divided  by  S*,  For  example:  we  wish  the  area  in  square  millimeters  on  a  scale 
1-3000  which  corresponds  to  10  square  meters  per  vernier  unit. 


10  sq.  meters 
3000^ 


..— ,7r  =  X  =  H  square  millimeters. 
9  X  10*»       9         ^ 


This  calculated  setting  also  should  be  tested  by  tracing  known  rectangles  or  cir- 
cles. 

Test  No.  4  for  the  constant  may  be  made  best  by  tracing  a  known  rectangle  from 
right  around  to  left,  in  reverse  to  the  movement  of  watch  iiands,  subtract  the  first 
reading  from  the  quotient  of  the  known  area  divided  by  the  vernier  unit  and  add 
the  second  reading  to  the  remainder  and  the  sum  should  be  equal  to  the  constant. 

Conversion. tahU;  meters  to  feet. 


Meters. 


10. 
U. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
38 


0.0 

0.1 
33.1 

0.2 

0.8 

0.4 
31.1 

0.5 

ai.4 

0.6 

34.8 

0.7 

3,^.1 

0.8 

32.8 

33.4 

33,8 

1 

r5.4  i 

:;6.i 

;.'o.  4 

30.7 

37.1 

37.4 

37.7 

:'8. 0 

38.4 

38.7 

39.4 

30.7 

40.0 

40.4 

40.7 

41.0 

41.4 

41.7 

42.0 

42.6 

42.9 

43.2 

43.6 

43.9 

44  2 

44.6 

44.9 

45.2 

45.9 

46.2 

46.5 

46.9 

47.2 

47.5 

47.9 

48.2 

48.5 

49.2 

49.5 

49.8 

50.2 

50.5 

50.8 

51.2 

51.5 

51.8 

52.5 

52.8 

53.1 

53.5 

53.8 

54.1 

54.5 

54.8 

55.1  : 

55.8 

56.1 

50.4 

56.8 

57.1 

57.4 

57.8 

58.1 

m.4  i 

59.0 

59.3 

.'»9.6 

60.0 

60.3 

60.6 

61.0 

61.3 

61.6 

62.3 

62.6 

02.9 

63.3 

63.6 

63.9 

64.3 

64.6 

64.9 

65.6 

65.9 

66.2 

66.6 

66.9 

67.2 

67.6 

67.9 

68.2 

68.9 

69.2 

OH.  5 

69.9 

70.2 

70.5 

70.9 

71.2 

71.5 

72.2 

72.5 

72.8 

73.2 

73.5 

73.8 

74.2 

74.5 

74.8 

75.5 

75.8 

76.1 

76.5 

76.8 

77.1 

77.5 

77.8 

78.1 

78.7 

79.0 

79.3 

79.7 

80.0 

80.3 

80.7 

81.0 

81.3  1 

82.0 

82.3 

82.6 

83.0 

83.3 

83.6 

84.0 

84.3 

84.6  i 

85.3 

85.6 

85.9 

86.3 

86.6 

86.9 

87.3 

87.6 

87.9  I 

88.6 

88.9 

89.2 

'    89.6 

89.9 

90.2 

90.6 

90.9 

91.2  ' 

91.9 

92.2 

92.5 

92.9 

93.2 

93.5 

93.9 

94.2 

94.5  ! 

95.1 

95.4 

1>5.7 

96.1 

.      96.4 

96.7 

97.1 

97.4 

97.7  ' 

98.4 

P8.7 

09.0 

09.4 

i      99.7 

100.0 

100.4 

100.7 

101.0    ; 

101.7 

102.0 

102. 3 

102.7 

103.0 

103.3 

103.7 

104.0 

104.3 

105.0 

105.3 

105.6 

106.0 

106.3 

106.6 

107.0 

107.3 

107.6  ! 

108.3 

1     108.0 

108. 9 

109.3 

100.6 

109.9 

110.3 

110.6 

110.9  1 

111.6 

111.9 

.     112.2 

112.6 

112.9 

113. 2 

113.6 

113.9 

114.2  t 

114.8 

115.1 

.     115.4 

115.8 

116.1 

116.4 

116.8 

117.1 

117.4 

118.1 

1     118.4 

118.7 

119.1 

119.4 

119,7 

120.1 

120.4 

120.7 

0.9 


35.8 

39.1 

42.3 

45.0 

48.9 

52.2 

55.5 

58.7 

62.0 

65.3 

68.6 

71.9 

75.2 

78.4 

81.7 

85.0 

88.3 

91.6 

94.8 

98.1 

101.4 

104.7 

108.0 

111.3 

114.5 

117.8 

12L1 
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Conversion  tahl^  ;  meters  to  feet — Continued. 


Metan. 


0.1 


0.2 


0.3 


87. 

38. 

39. 

40. 

41- 

42. 

43. 

44. 

45. 

40. 

47. 

48. 

49. 

50. 

51. 

53. 

63. 

54. 

65- 

56. 

57. 

58-. 

50. 

00. 

«1. 

62. 

63. 

64.. 

05. 

66. 

117. 

68. 

60. 

70. 

71. 


. 


*2 

73.... 
74.-.. 

75 

76.... 
77.... 
78.... 
79.... 

m 

81... 
82.... 

83 

84 

86...- 

86 

87 

88 

89.-.. 
90.... 

91 

92.... 

9C3 

94 

95 

96 

97 

98 

99.... 
100 


121.4 

121.7 

124.7 

125.0 

128.0 

128.3 

131.2 

131.  5 

134.5 

134.8 

137.8 

138.1 

141.1 

141.4 

144.4 

144.7 

147.6 

147.9 

150.9 

151.2 

154.2 

154.5 

157.5 

157.8 

160.8 

161.1 

164.0 

164.3 

167.3 

167.6 

170.6 

170.9 

173.9 

174.2 

177.2 

177.5 

180.4 

180.7 

183.7 

184.0 

187.0 

187.3 

190.3 

190.6 

103.6 

193.9 

196.8 

197.1 

200.1 

200.4 

21)3. 4 

203.7 

206.7 

207.0 

210.0 

210.3 

213.2 

213.5 

210. 5 

216.8 

219.8 

220.1 

223.1 

223.4 

226.4 

226.7 

229.6 

229.9 

232.9 

233.2 

236.2 

236.5 

239.5 

239.8 

242.8 

243.1 

246.1 

246.4 

249.3 

249.6 

252.  6 

252.9 

2.W.9 

256.2 

259. 2 

259.5 

262. 5 

262.8 

265.7 

266.0 

269.0 

269.3 

272.3 

272.6 

275.6 

275.9 

278.9 

279.2 

2H2.2 

282.5 

285.4 

285.7 

288.7 

289.0 

292.0 

292.3 

295.3 

295.6 

298.6 

298.9 

301.8 

302.1 

305.1 

305.4 

308.4 

308.7 

311.7 

312,0 

315.0 

315.3 

318. 2 

318.5 

321.5 

321.8 

324.8 

325.1 

328.1 

328.4 

122.0 
125.3 
128.6 
131.8 
135.1 
138.4 
141.7 
145.0 
148.2 
151.5 
154.8 
158.1 
161.4 
164.6 
167.9 
171.2 
174.5 
177.8 
181.0 
184.3 
187.6 
190.9 
104.2 
197.4 
200.7 
204.0 
207.3 
210.6 
213.8 
217.1 
220.4 
223.7 
227.0 
230.2 
233.5 
236.8 
240.1 
243.4 
246.7 
249.9 
253.2 
256.6 
259.8 
263.1 
266.3 
269.6 
272.9 
276.2 
279.6 
282.8 
286.0 
289.3 
292.6 
295.9 
299.2 
302.4 
305.7 
309.0 
312.3 
315.6 
318.8 
322.1 
325. 4 
328.7 


122.4 
125.7 
•129.0 
132.2 
135.5 
138.8 
142.1 
145.4 
148.6 
151.9 
155.2 
158.5 
161.8 
105.0 
168.3 
171.6 
174.9 
178.2 
181.4 
184.7 
188.0 
191.3 
194.6 
197.8 
201.1 
204.4 
207.7 
211. 0 
214.2 
217. 5 
220.8 
224.1 
227.4 
230.6 
233.9 
237.2 
240.5 
243.8 
247.1 
250.3 
253.6 
256.9 
260.2 
263.5 
283.7 
270.0 
273.3 
276.6 
279.9 
283.2 
286.4 
289.7 
293.0 
296.3 
299.6 
302.8 
306.1 
309.4 
312.7 
316.0 
319.2 
322.5 
325.8 
329.1 


0.4 


122  7 
126.0 
129.3 
132.5 
135.8 
139.1 
112.4 
145.7 
148.9 
152. 2 
155.5 
158.8 
162.1 
165.3 
168.6 
171.9 
175.2 
178.5 
181.7 
185.0 
188.3 
191.6 
194.9 
19a  1 
201.4 
204.7 
208.0 
211.3 
214.5 
217.8 
221.1 
224.4 
227.7 
230.9 
234.2 
237.5 
240.8 

244. 1 
247.4 
250.6 
253.9 

257. 2 
260.5 
263.8 
267.0 
270.3 
273.6 
276.9 
280.2 
283.5 
288.7 
290.0 
293.3 
296.6 
299.9 
303.1 
306.4 
309.7 
313.0 
316.3 
319.5 
322.8 
326.1 
329.4 


0.5 


123.0 
126.3 
129.6 
132, 8 
136.1 
139. 4 
142.7 
146.0 
149.2 
152.5 
155.8 
159.1 
162.4 
165.6 
108.9 

172. 2 
175.5 
178.8 
182.0 
185.3 
188.6 
191.9 
195.2 
198.4 
201.7 
205.0 
208.3 
211.6 
214.8 
218.1 
221.4 
224.7 
228.0 
231.2 
234.5 
237.8 
241.1 
244.4 
247.7 
250.9 
254.2 
267.5 
260.8 
264.1 
267.3 
270.6 
273.9 
277.2 
280.5 
283.8 
287.0 
290.3 
293.6 
296.9 
300.2 
303.4 
306.7 
310.0 

313. 3 
316.6 
319.8 
323.1 
326.4 
329.7 


0.6 


0.7 


123.4 
126.7 
ViO.  0 
133.2 
136.5 
139.8 
143.1 
146.4 
149.6 
152.9 
156.2 
159.5 
162.8 
166.0 
169.3 
172.6 
176.9 
179.2 
182.4 
185.7 
189.0 
192.3 
195.0 
198.8 
202.1 
205.4 
208.7 
212.0 
215.2 
218.6 
221.8 
225.1 
228.4 
231.6 
234.9 
238.2 
241.6 
244.8 
248.1 
251.3 
264.6 
257.9 
261.2 
264.6 
267.7 
271.0 
274.3 
277.6 
280.9 
284.2 
287.4 
290.7 
294.0 
297.3 
300.6 
303.8 
307.1 
310.4 
313.7 
317.0 
320.2 
323.5 
326.8 
330.1 


123.7 
127.  0 
130.3 
133.5 
136.8 
140.1 
143.4 
146.7 
149.9 
163.2 
156.5 
159.8 
163.1 
166.3 
169.6 
172.9 
176.2 
179.5 
182.7 
186.0 
189.3 
192.6 
195.9 
199.1 
202.4 
205.7 
209.0 
212.3 
215.5 
218.8 
222.1 
225.4 
228.7 
231.9 
235.2 
238.5 
241.8 
246.1 
248.4 
251.6 
254.9 
258.2 
261.5 
264.8 
268.0 
271.3 
274.6 
277.9 
281.2 
284.5 
287.7 
291.0 
294.3 
297.6 
300.9 
304.1 
307.4 
310.7 
314.0 
317.3 
320.5 
323,8 
327.1 
330.4 


0.8 


124.0 
127.3 
130.6 
133.8 
137.1 
140.4 
143.7 
147.0 
150.2 
153.5 
156.8 
160.1 
163.4 
166.6 
169.9 
173.2 
176.6 
179.8 
183.0 
186.3 
180.6 
192.9 
196.2 
199.4 
202.7 
206.0 
209.3 
212.6 
215.8 
219.1 
222.4 
225.7 
229.0 
232.2 
236.5 
238.8 
242.1 
245.4 
248.7 
251.9 
255.2 
258.6 
261.8 
266.1 
268.3 
271.6 
274.9 
278.2 
281.5 
284.8 
288.0 
294r3 
294.6 
297.9 
301.2 
304.4 
307.7 
311.0 
314.3 
317.6 
320.8 
324.1 
327.4 
330.7 


0.9 


124.4 
127.7 
130.9 
134.2 
137.5 
140.8 
144.1 
147.4 
150.6 
153.9 
157.2 
160.5 
163.8 
167.0 
170.3 
173. 6 
176.9 
180.2 
183.4 
186.7 
190.0 
193.3 
196.6 
199.8 
203.1 
206.4 
209.7 
213.0 
216.2 
219.5 
222.8 
226.1 
229.4 
232.6 
235.9 
239.2 
242.5 
245.8 
249.1 
262.3 
255.6 
258.9 
262.2 
265.5 
268.7 
272.0 
275.3 
278.6 
281.9 
286.2 
288.4 
291.7 
295.0 
298.3 
301.6 
804.8 
308.1 
811.4 
314.7 
318.0 
321.2 
324.6 
327.8 
33L1 


The  U.  8.  Coast  and  Geodetic  Survey  (office  of  standard  weights  and  measures)  bul- 
letin dated  November,  1891,  gives:  JAig,  1  meter  =0.5159^42  =  3.280833  feet.     (See 
also  Appendix  No.  18,  U.  8.  Coast  and  Geodetic  Survey,  Annual  Report,  1890.) 
Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 
Assistant  Engineer, 

Capt.  J.  H.  WiLLARD, 

Corj)s  of  Engineeri, 
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DETAILED  ESTIMATES. 

Plant, 

Hercales  dredge $30,000 

Steel  tow  and  dispatch  steamboat 16, 000 

Pile-driver  with  steam  hammer 4-,  000 

Quarter  boats  and  barges 10, 000 

Outfit,  tools,  rigging,  etc 5,000 

Service  of  plant. 

Expenses  of  snag  and  tow  boats 30, 000 

Expenses  of  dredges 20, 000 

Expenses  of  shore  and  chopping  parties 12, 000 

Care  of  plant. 

Special  repairs,  steel  bottom  for  snag  boat 10, 000 

Regular  and  extraordinary  repairs 5, 000 

Wages,  subsistence,  and  supplies  for  fleet 4,000 

Construction, 


$65,000 


62,000 


19,000 


New  levees  and  extending  and  enlarging  State  levees  by  joining  with 
State  engineers  and  levee  boards  for  the  purpose  of  confining  the 
waters  of  Red  River  to  the  prescribed  channel,  thereby  giving  ease 

and  safety  to  navigation,  2,250,000  cubic  yi^ds,  more  or  less 450, 000 

Continuing  gradual  closing  of  outlets,  aud  draining  impounded 

water  from  Choctaw  Bayou,  200,000  cubic  yards,  more  or  less 50, 000 

Beginning  sill  in  Toues  Bayou 25,000 

Dikes  and  revetment  at  Shreveport 50,000 

Dikes  and  revetment  at  Alexandria 30,000 

Continuing  the  removal  of  rock  at  the  Falls  of  Alexandria 15, 000 

620,000 

Surveys, 

Completing  Red  River  survey,  maps,  etc 16,000 

Local  surveys  and  examinations 3, 000 

Establishing  new  gauges,  leveling,  monuments,  and  discharge  ob- 
BervationB 6,000 

25,000 

Administration, 

Ex])enses  of  office,  rent,  stationery^  etc 4, 000 

Assistant  engineers,  draftsmen,  inspection,  mileage,  transporta- 
tion, and  contingencies 5,000 

9,000 

800,000 

Money  statement 

July  1, 1892,  balance  unexpended $42,693.13 

Amount  appropriated  by  act  approved  July  13, 1892 145, 000. 00 

Received  from  sales  of  property  to  other  work 13.83 


187, 706. 96 

June  30,  1893,  amount  expended  during  fiscal  year 90,634.92 

July  1,  1893,  balance  unexpended 97,072.04 

July  1,  1893,  outstanding  liabilities $1,676.32 

July  1,  1893,  amount  covered  by  uncompleted  contracts 4, 979. 30 

6,655.62 

July  1,  1893,  balance  available 90,416.43 


■       » 


J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  800, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1883. 
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The  MDonnta  expended  daring  the  fiscal  year  ending  Jnne  30,  1893,  and  balances 
unexpended  July  1,  1893,  are  as  follows: 


Por  g«n«rftl  improTeinent,  repairs,  euro  of  pUmt,  eto  . 

For  work  at  Alexaudrio,  La 

Pw  LitUe  Rtver,  ftrom  Scopini  Cat-off  to  Knox  Point 

Por  Sale  and  Morphy  Outlet 

For  Cj'preaa  Bayou,  etc 

For  aarvey  of  Re<l  River 

For  oonatmoUon  of  lo vocs 


Total 


Expended 

during 

year. 


$21,486.25 

12,617.61 

1,  U7. 68 

8.88 

50.45 

12,872.59 

42,442.46 


90,634.02 


Balances 

July  1. 

1893. 


$51,213.24 

1,928.39 

15,882.03 


4,981.50 

8,233.44 

14,832.54 

97,072.04 


COMMERCIAL  STATISTICS. 

Dnring  the  entire  fiscal  year  Red  River  was  navigable  from  Shrovei>ort  to  the 
month.  The  month  was  reported  closed  to  navigation  from  October  1  to  November 
16,  1892.  From  8hreveport  to  Fulton  the  river  was  navigable  for  seven  months  and 
the  smaller  boats  could  mn  the  year  round. 

List  of  steamboats  engaged  in  the  trade  during  the  fiscal  year. 


i 

• 

Draft. 

• 

m 
a 

5 

a 

• 

i 

Nnnfa  of  steam- 
boaU. 

Class. 

• 

ja 

1 

• 

_. 



Between — 

to 

a 

2ft 

1 

J 

& 

Feet. 

Light. 

Load- 
ed. 

a 
o 

Ai 

Feet. 

Feet. 

Ft.  in. 

Ft. 

in. 

TNew   Orleans  and 

20 

2,013 

▼alley  Queen  — 

Stem- 
wheel. 

410.83 

190.0 

35.8 

5.6 

8    0 

8 

0 

Shreveport,  La. 
New   Orleans   and 
1     Cedar  Bluff,  Ia. 

1 

Garland 

. .  do  . .  • 

261. 42 

162.0 

30.0 

4.8 

2    0 

5 

0 

New  Orleans  and  Coa- 
shatta,  La. 

2 

22 

'New   Orleans    and 

27 

l,u96 

Halleito 

..do ... 

205.90 

16L0 

30.5 

4.5 

2    0 

5 

0 

Shreveport,  La. 
New   Orleans  and 
Coushatta  La. 

1 

C.  S.  Satterlee  . . . 

..do  ...254.49 

162,0 

80.0 

4.5 

2    0 

5 

0 

New    Orleans    and 

12 

67 

Shreveport,  La. 

Fiieaiily 

66.76 

120.0 

26.0 

3.3 

0  11 

8 

0 

Not  reported. 

( Shreveport  and  Gar- 

16 

97 

land,  Ark. 

RMa  Bland 

. .  do  . . . 

148.71 

113.2 

22.8 

4.4 

1    8 

3 

6 

Shreveport  and  Cou- 
shatta, La. 

Shreveport  and  Jeffer- 
son, Tex. 

7 
14 

88 

61 

Blue  Wine 

do  . .. 

111  f» 

110  n 

24.0 

4.2 

1    8 

3 

s 

Not  reported. 

X.  B.  Wheelock  . . 

..do... '254. 40  '  160.0 

30.0 

4.9 

1    8 

5 

6 

New    Orleans    and 

19 

850 

Shreveport,  La. 

. 

'  Shreveport  and  Alex- 
andria,  La. 

26 

183 

Shreveport  and  Gar- 

7 

88 

land,  Ark. 

Shreveport  and  Gil- 
mer, La. 
'  Shreveport  and  Con* 

6 

81 

KalF.Dortch... 

..do  ... 

302.68 

164.0 

28.8 

3.5 

1    3 

3 

6 

4 

86 

shattta.La. 

* 

Shreveport  and  New 
Orleans,  La. 

Shreveport  and  Jeffer- 
son, Tex. 

1 

13 

55 

Jin  Wata<m  . . . 

do  . 

79.61 

109.0 

28.0 

3.4 

Not  reported. 

r  New  Orleans   and 

Daootah 

. .  do  ... 

056.98 

252.0 

48.3 

5.5 

Conshatta,  La. 
New  Orleans   and 

2 

Pecan  Point,  La. 

Ida  B  Oothe^n  .  -  - 

do  . . 

57.05 

92.7 

22.1 

3.7 

New   Orleans   and 
Black  River,  La. 

1 

1 

Wm.H.  Woods.. 

Tng  ..   22.34 

72.2     16.0 

7.6 

t 

1 

1 

Towing  timber. 

•  •  •  • 
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Summary  of  commerce  reported. 


Article. 


Cotton 

Cotton  seed 

Cotton-seed  menl 

Livestock 

Hides  and  skins . 

Lumber 

Saw  logs 

Staves 

Stone 

Miscellaneous. . . 


Total  down  freight. 


Beturn  freight 


Total. 


l892-'93. 


Tons. 

14,061 

7,902 

4.713 

1,185 

62 

1,520 

15,200 

1,739 


1891-'92. 


Tons. 

29,400 
31, 832 


286 

151 

2,352 

22,250 

20G 


1890-'91. 


5,964 


14, 107 


52,  346 
17,605 


100. 581 
10,942 


i 


69, 951 


120, 526 


Tons. 
21. 613 
12, 249 

10,000 

38 

212 


1889-90. 


16,523  ' 
81  I 


2,719 


63,435 
30,051 


93, 486  I 


Tons. 
18,838 
14,140 


35 
4,519 


58 


66,376 


188S-*88. 


37.726  ' 
28,650 


Tons. 
12,593 
11,975 


33 
97 


4,600 
373 


29,670 
19,780 


49,450 


Estimated  value $3,422,000     $6,877,000  |  $9,185,000     $6,820,000       ^,370,000 


In  addition  to  the  above,  from  Ouachita  River,  entering  Red  River  at  mouth  of 
Black  River,  88,441  tons,  the  value  of  which  is  estimated  to  bo  $4,466,000. 

The  reduced  tonnage  of  the  past  fiscal  year  was  due  t(»  the  unprecedented  flood  of 
1892,  which  caused  a  short  crop  throughout  the  entire  Red  River  Valley. 

The  following  table  shows  receipts  and  shipments  of  cotton  at  Shreveport,  La. : 


By  rail 

By  wagon 

By  river 

Warehouse  receipts 

Shipments, 

By  Texas  and  Pacific  R.R 

By  Vickshurg,  Shreveport  and  Rnci/u-  U.  U 

By  Shreveport  and  Houston  K.  li 

By  St.  Louis  Southwestern  R.  R 

By  river  to  New  Orleans 

Total 


1892-'93.     1801-'92.  \  1890-'91. 


Bales. 
44,256 
49,644 
9,189 


Bales. 
39, 890 
37, 725 
14,836 


61,710  ;    103,080  ;      92,449 


26,904 

10, 384 

3,114 

7,818 

14, 751 


36,645 
23, 251 
5,353 
24, 187 
10,567 


62,971 


100, 003 


23,311 
15,564 
13,860 
15, 030 
19. 218 


86,992 


1889-*90. 


Bales. 
25,476 
40,026 
8,897 

74, 399 


23,690 
20,813 
12,529 

8,820 
8,412 


188S-*89. 


Bales. 
30,331 
35,450 
12,368 

78.149 


20,582 

24,029 

494 

24,125 

8,956 


74, 264  78, 184 


The  water  route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  through  the  lakes  and 
Cypress  Bayou,  was  navigable  from  November  24  to  June  dO.  The  number  of  trips 
made  by  steamboats  is  included  in  the  foregoing  list,  and  the  freights  reported  were 
at)  follows : 


Article. 


Cotton 

Cotton  seed 

Hides  and  skins 

Live  stock 

Lumher 

Saw  logs I      C2. 100 

Shingles j        2,U00 

Miscellaneous 


1892-'93. 


Tons. 
1,115 
105 
6 

4 
44 


.    Total  down  freight 
Beturn  freight 


Total 

Estimated  valne. 


1891-'92.     1890-'91.  i  188&-'9C. 


Tons. 

467 

60 

75 

14 


60, 075 
000 


Tons. 
625 
200 


Tons, 


25 


$344,000  I  $748,000       $304,325 


*  "^ot  reported. 
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The  competing  routes  of  transportation  for  the  trade  of  Red  River  Valley  l>elow 
Folton,  Ark.y  are  as  follows :  The  river  is  crossed  by  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway  at  Fulton,  Ark.,  by  fhe  St.  Louis  Southwestern  Railway 
(Cotton  Belt  Routed  at  Garland,  Ark.,  and  by  the  Vicksbur^,  ShreveportandPacifio 
Railroad  at  Shrevepoi-t,  La.,  and  a  branch  of  the  Cotton  Belt  system  l¥om  Lewis- 
ville,  Ark.,  8  miles  east  of  Garland,  runs  parallel  to  the  river  to  Shreveport.  The 
Texas  and  Pacitic  Railway  runs  nearly  parallel  to  the  river,  and  touches  at  Alexan- 
dria, Royee,  Shreveport  and  other  points  on  the  main  river,  and  at  JeffersqUy  Tex., 
on  Cypress  Bayou,  and  connects  at  Texarkana,  Ark.,  with  the  Cotton  Belt  and  St. 
Louis,  Iron  Mountain  and  Southern.  Morj^nu's  Louisiana  and  Texas  Railroad,  a 
branch  of  the  Southern  Pacitic,  runs  from  Alexandria  to  the  main  line.  Shreveport 
is  the  eastern  terminus  of  the  Shreveport  and  Houston  Railroad.  The  Houston, 
Central  Arkansas  and  Nortbern  Railroad,  a  branch  of  the  Missouri  Pacific  system, 
crosses  the  river  about  li  miles  above  Alexandvia.  The  Kansas  City,  Watkins  and 
Gulf  Railway  runs  from  Lake  Charles,  La.,  on  the  Southern  Pacifio,  to  Alexandria, 
and  another  line  is  projected  that  will  cross  at  Alexandria.  Jeflerson,  Tex.,  at  the 
head  of  navigation  of  Cypress  Bayou,  has  transportation  by  the  Missouri,  Kansas 
and  Texas  Railway,  in  addition  to  the  Texas  and  Pacitic  Railway  mentioned  above. 
The  Kansas  City  and  New  Orleans  Railway  is  pnijected  to  run  about  100  miles,  from 
Kuli  Juli,  Ind.  T.,  to  Collins  Bluff,  Ark.,  on  Red  River,  80  miles  above  Shreveport. 
The  Texarkana  and  Shreveport  Railroad  is  built  from  Texarkana  to  Lynn,  Ark.,  about 
6  miles  above  mouth  of  Sulphur  River.  The  extension  of  the  Texarkana  and  Fort 
Smith  Railway,  projected  from  Kansas  City,  Mo.,  to  Sabine  Pass,  Tex.,  will  touch 
Red  River  at  Shreveport,  La.  An  extension  of  the  Sherman,  Shreveport  and  South- 
ern Railway  is  projected  to  run  from  .Jeflerson  to  Shreveport;  i»bout  50  miles,  or 
from  Jeflerson  to  Waskom,  Tex.,  about  30  miles. 


V  2. 

IMPROVEMENT  OF  RED  RIVER  ABOVE  FULTON,  ARK. 

An  examination  of  Red  River  above  Fulton,  Ark.,  was  made  in  1884, 
in  accordance  with  requirements  of  river  and  harbor  act  of  that  year, 
and  the  plan  recommended  for  its  improvement  contemplated  re- 
moval of  sna^s  and  drifts,  etc.,  to  secure  safer  high  water  navi- 
gation from  Fidtoii  up  to  the  mouth  of  Kiamichi  River,  Indian  Ter- 
ritory. (Report  Chief  of  Engineers,  1885,  pp.  1617-1027.)  The  dis- 
tance from  Fulton  to  Kiamichi  River  by  river  is  about  138  miles.  The 
estimated  cost  of  the  work  was  $10,000,  if  expended  in  one  season's 
operations.  In  1889  an  additional  appropriation  of  $2,000  was  recom- 
mended, to  be  applied  to  going  over  and  completing  the  work.  In  1891 
it  was  recommended  that  no  further  work  be  done,  unless  a  single 
appropriation  of  not  less  than  $10,000  be  granted,  to  allow  the  sys- 
tematic clearing  of  the  banks  and  removal  of  logs  from  the  channel. 

The  appropriations  have  been  as  follows: 

By  art  of— 

August  5,  1886 $7,000 

Aujfust  11,  1888 3,000 

September  19, 1890 2,000 

July  13, 1892 3,500 

Total  amount  appropriated 15,500 

In  the  fiscal  year  1887  the  hand-propelled  snag  boat  Harry  BrecJcy 
fitted  with  steam  capstan,  was  built  at  Fulton  at  a  cost  of  $4,000,  for 
use  on  this  improvement.  During  the  periods  of  low  water  in  1887  and 
1888  this  boat  was  employed  in  removing  obstructions  until  the  funds 
were  exhausted,  after  which,  in  December,  1888,  it  was  transferred  for 
temporary  use  in  Red  River  below  Fulton.  In  February,  1891,  the  snag 
boat  was  sold  to  the  work  of  improving  Red  River,  Louisiana  and  Ar- 
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kansas,  for  $1,500,  and  the  proceeds  of  the  sale  were  applied  to  removal 
of  obstructions  above  Fulton,  in  connection  with  the  appropriation  of 
September  19, 1890.  In  January  and  February,  1891,  the  snag  boat« 
Howell  and  BrecJc  were  employed  in  going  over  the  work,  and  opera- 
tions of  the  former  extended  upstream  to  within  30  miles  of  the  upper 
limit,  as  far  as  the  boat  was  able  to  go  on  the  stage  of  water,  and 
a  fair  steamboat  channel  was  cleared  for  navigation  at  high  stages  of 
water,  practically  completing  the  project  for  this  improvement. 

As  there  was  no  plant  belonging  to  this  work,  and  in  order  to  derive 
the  greatest  benefit  to  navigation  from  the  small  amount  appropriated 
by  the  act  of  July  13, 1892,  it  was  decided  to  defer  operations  jintil  one 
of  the  Lower  Eed  Kiver  snag  boats  could  be  spared  at  a  favorable  stage 
of  water,  and  then  to  push  the  work  as  rapidly  as  possible  until  the 
funds  were  exhausted.  In  accordance  with  this  plan  work  during  the 
fiscal  year  1893  was  continued,  as  follows: 

The  United  States  snag  boat  C.  W.  Howell,  M.  B.  Lydon,  master, 
commenced  operations  at  Fulton  January  1,  and  continued  upstream 
to  the  mouth  of  Kiamichi  Eiver,  reaching  the  latter  point  February 
16,  1893.  Owing  to  a  high  stage  at  Fulton  and  for  some  distance  above, 
caused  by  water  out  of  Little  and  Sulphur  rivers,  little  work  was  done 
below  the  Texarkana  and  Fort  Smith  Eailway  Bridge,  about  23  miles 
above  Fulton,  but  above  that  point  the  river  was  at  a  favorable  stage 
for  operations  and  remained  low  during  the  entire  period,  and  eflfective 
work  was  done.  Before  the  Red  River  Rjrft  was  opened  there  was  a 
high  stage  in  the  upper  river  lor  a  large  proportion  of  the  year,  but 
now  the  stream  generally  is  confined  within  its  banks  and  is  scouring 
rapidly.  The  master  of  the  Howell  reported  that  he  found  great  im- 
provement in  the  depth  of  channel  since  the  last  work,  in  February, 
1891,  the  stages  having  been  near  extreme  low  water,  but  the  boat 
crossed  the  bars  without  difficulty.  As  it  was  impracticable  to  attempt 
the  removal  of  all  obstructions  in  the  river  with  the  small  amount  avail- 
able, operations  were  confined  to  clearing  a  safe  low- water  channel  for 
passage  of  the  Howell^  which  will  widen  and  scour.  Owing  to  the  con- 
stant scour,  the  majority  of  the  obstructions  encountered  were  removed 
more  easily  than  when  the  last  work  was  done,  but  some  of  the  snags 
were  imbedded  to  a  depth  of  10  to  15  feet,  and  their  removal  was  diffi- 
cult work.  In  some  instances  the  channel  cleared  in  1891  was  found 
to  have  changed  to  the  other  side  of  the  river,  caused  by  piles  of  drift, 
and  in  such  cases  the  clearing  was  done  where  there  was  greatest  prob- 
ability of  permanency.  As  there  was  no  fuel  to  be  purchased  along 
this  stretch  of  river,  operations  were  delayed  somewhat  by  the  neces- 
sity of  cutting  the  wood  required  to  run  the  boat. 

The  Howell  turned  back  at  the  mouth  of  Kiamichi  River  February 
17, 1893,  and  arrived  at  Fulton  the  evening  of  February  21.  As  Red 
River  above  mouth  of  Little  River  had  reached  a  low  stage  at  that 
time,  it  was  decided  to  take  advantage  of  the  favorable  opportunity 
while  the  snag  boat  was  available  and  expend  the  balance  of  the  ap- 
propriation in  working  over  the  portion  below  the  Texarkana  and  Fort 
Smith  Railway  Bridge,  omitted  the  first  trip,  and  thoroughly  remove 
all  obstructions  that  could  be  reached  with  the  dragchain,  continu- 
ing operations  upstream  until  the  funds  were  exhausted.  Work  waft 
resumed  February  22  and  continued  until  March  11,  when^  on  account 
of  a  rapid  rise,  it  was  suspended  and  the  Howell  left  for  the  lower  river. 
During  this  period  operations  were  carried  from  Fulton  upstream  to 
White  Oak  Shoals,  near  the  railway  bridge. 


APPENDIX  V — REPORT  OP  CAPTAIN  WILLARD.     2001 

The  following  is  a  summary  of  the  work  of  the  Howell  during  the 
year,  viz: 

Snags  palled 666 

Stomps  pnlled 38 

Shore  snags  cnt 82 

Logs  removed  from  channel 302 

Si&  jams  removed 2 

Leaning  trees  cut 91 

This  part  of  Bed  Eiver  has  scoured  and  impi*oved  considerably  since 
the  work  of  the  snag  boats  in  1891,  and  the  work  of  the  Howell  the 
past  season  will  aid  in  securing  a  better  channel  at  all  stages  of  water, 
out  the  amount  of  commerce  and  navigation  above  Fulton  is  as  yet  so 
limited  that  it  is  not  believed  that  any  extensive  improvement  is  re- 
quired at  present,  and  the  recommendation  contained  in  my  annual 
reports  of  1891  and  1892  is  repeated,  viz : 

This  part  of  the  river  is  navigable  for  the  smaUest  boats,  and  daring  high  stages 
only.  Lanesport,  Ark.,  near  the  Indian  Territory  line,  74  miles  above  Fulton,  nsn- 
aUy  is  considered  the  upper  limit  of  navigation,  but  boats  make  occasional  trips  to 
Kiamichi  on  the  highest  stages  of  river.  Below  the  Kiamichi,  Red  River  has  no 
tribaiary  of  consequence  except  Little  River,  which  enters  the  main  stream  2  miles 
above  Fulton.  The  oscillations  are  so  rapid  that  frequently  boats  can  run  in  one 
direction  only  on  a  single  rise,  and  have  to  regulate  their  trips  by  the  quantity  and 
duration  of  rainfall  in  the  upper-river  country. 

The  banks  are  covered  witn  trees  constantly  caving  or  sliding  into  the  river,  and 
if  the  removal  of  obstructions  from  the  channel  were  continued  and  the  timber 
cleared  from  the  banks  to  stop  further  accumulations,  navigation  would  be  safer 
and  there  would  be  less  drift  to  contend  with  in  the  river  below  Fulton,  but  it  is 
doubtful  if  the  boathig  period  would  be  lengthened  or  the  upper  limit  extended. 

I  recommend  one  of  two  courses  in  regard  to  this  part  of  Red  River;  either  that 
DO  farther  work  be  done  in  it  until  there  shall  be  a  pressing  demand  for  a  considera- 
ble improvement  from  Fulton  upward,  including  Little  River,  both  to  gain  a  better 
and  longer  period  of  navigation  and  to  help  drain  the  adjacent  lauds;  or  else  that  a 
liberal  amount,  say  not  less  than  $10,000,  shall  be  given  in  a  single  appropriation  to 
allow  the  systematic  clearing  of  the  banks  and  removal  of  logs  from  the  chanuol- 
w»y  to  permit  the  bottom  to  scour.    In  no  other  way  can  the  money  be  expended 
eoonomically  or  any  appreciable  results  obtained.    The  cost  of  organization  and  ad< 
minietration  wiU  be  about  the  same  for  a  small  appropriation  as  for  a  large  one,  and 
the  cost  of  gettin^i:  the  plant  to  the  scene  of  operations  and  returning  it  to  the  fleet, 
or  other  work,  wiU  reach  together  nearly  $1,000.    The  estimate  is  submitted  with 
the  idea  of  sending  M  the  snag  boats  in  Red  River  to  work  together  under  oneman> 
Mement  just  as  soon  as  the  spring  floods  begin  to  subside,  the  snag  boats  to  be  em- 
ployed on  the  wrack  heaps  and  neavy  obstructions,  and  the  chopping  parties  to 
clear  the  banks,  so  that  au  loose  stuff  shall  go  out  on  the  first  and  succeeding  rises. 
Thitf  will  allow  about  six  weeks'  to  two  months'  work  of  the  snag  boats,  the  light- 
eat  draft  boat  being  kept  perhaps  somewhat  longer,  and  the  boat  with  the  chopping 
party  continuing  on  downstream  on  bank  work  and  small  jams.    About  $1,000  should 
be  held  in  reserve  to  send  a  snag  boat  over  the  whole  the  following  season  to  dis- 
lod£;e  heavy  drift  and  pick  up  channel  snags. 

Money  statement 

July  1, 18W,  balance  unexpended $220.74 

Xsnofint  appropriated  by  act  approved  July  13,1892 3,500.00 

3, 720. 74 
•JoJie  90, 1893,  amount  exx>ended  during  fiscal  year 3,428.09 

July  1, 1893,  balance  unexpended 292.65 

JnJy  t,  1893,  oatstanding  liabilities 1.29 

July  1, 1893,  balance  available 291.36 

r  AnB^on^^^<^^<^<^i>heprofitably  expended  in  fiscal  year  ending  June  30, 1895    10, 000. 00 
J  Sfiltmitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
(^       limrbor  acto  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

jBlco  03 ^126 
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COMMESCIAL  STATISTICS. 

The  riyer,  from  the  month  of  Kiamiohi,  the  upper  limit  of  improyement,  to  Fulton, 
18  paralleled  by  a  branch  of  the  Texas  and  Pacific  Railroad  from  Texarkana  to  Paris, 
Tex.,  connecting  at  the  latter  place  with  the  St.  Lonis  and  San  Francisco  Railroad, 
which  crosses  Red  Riyer  at  ArUkUr,  Tex.,  aboye  the  head  of  nayigation.  The  Tex- 
arkana and  Fort  Smith  Railway  crosses  the  riyer  about  10  miles  north  of  Texarkana, 
and  the  St.  Louis,  Iron  Mountain,  and  Southern  Railway  crosses  at  l^^ilton. 

No  commerce  or  nayigation  of  Red  Riyer  aboye  Fulton,  Ark.,  was  reported  for 
the  past  fiscal  year. 


V3. 

IMPROVEMENT    OP   OUACHITA   AND   BLACK   RIVERS,    ARKANSAS   AND 

LOUISIANA. 

Ouachita  (the  Indian  name  for  black)  Siver  has  its  source  in  Polk 
County,  Ark.,  in  the  Ouachita  Mountains,  and  following  an  irregular 
course  flows  in  a  general  southeasterly  direction  through  Arkansas  and 
Louisiana  until  joined  by  Tensas  and  Little  rivers  at  Trinity,  La.  Be- 
low this  junction  it  is  known  as  Black  Biver  and  flows  }n  a  southeriy 
direction,  entering  Bed  Biver  35  miles  above  its  mouth.  The  entire 
length  of  Ouachita  Biver  is  about  500  miles  and  that  of  Black  Biver 
is  47  miles. 

Under  river  and  harbor  act  of  1870  an  examination  was  made  and  a 
project  submitted  for  temporary  improvement  from  Arkadelphia,  Ark., 
to  the  mouth  of  Ouachita  by  the  removal  of  snags  and  dredging  at  the 
worst  bars,  at  an  estimated  cost  of  $98,300  (Beport  Chief  of  Engineers, 
1871,  pp.  o34^^6),  and  the  removal  of  obstructions  was  commenced 
in  1871.  A  survey  of  the  Ouachita  from  Camden,  Ark.,  to  Trinity, 
La.,  was  ordered  by  act  of  1871,  the  report  on  which  recommended  im- 
provement by  locks  and  dams  (Beport  of  Chief  of  Engineers,  1872,  pp. 
367-^74),  and  contract  was  let  for  funishing  timber  for  foundations  of 
three  locks.  In  February,  1873,  the  maps  and  notes  of  the  survey  were 
reviewed  by  a  board  and  a  resurvey  was  ordered  by  the  Department, 
which  was  finished  in  1874.  In  view  of  the  cost  of  slack- water  naviga- 
tion as  compared  with,  the  amount  of  commerce  reported,  it  was  con- 
sidered inexpedient  to  go  on  with  construction  of  locks  and  dams,  and, 
upon  the  recommendation  of  the  officer  in  charge,  the  project  was  aban- 
doned and  the  available  funds  were  applied  to  construction  and  opera- 
tion of  a  snag  boat  and  to  building  dikes  at  the  shoals.  The  project 
under  which  work  below  Camden,  Ark.,  has  been  carried  on  since  1874 
contemplates  the  removal  of  snags,  logs,  wrecks,  leaning  timber,  etc., 
and  the  improvement  of  shoal  places  by  dams  and  dredging.  Black 
Biver  was  added  under  the  same  head  of  appropriation  with  Ouachita 
by  act  of  1884.  The  distance  from  Camden,  Ark.,  to  mouth  of  Black 
Biver  is  341  miles.  Ko  estimates  of  cost  are  given,  as  the  nature  of  the 
work  requires  that  it  be  continuous. 

Since  the  plan  of  improvement  by  locks  and  dams  was  laid  aside 
three  examinations  have  been  ordered  with  a  view  to  reviving  the  sub- 
ject, but  all  the  reports  agree  in  recommending  that  the  project  approved 
by  the  Department  and  adopted  in  1874,  and  under  which  operations 
have  been  conducted  since,  should  not  be  changed  until  the  country  is 
more  thickly  settled  and  an  increase  of  trade  developed  to  justify  a 
large  expenditure  for  permanent  improvement. 
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*  The  appropriations  have  been  as  follows: 


Ddtoof  Mt 


Locality. 


Aroonnt. 


8.1971 

Do 

JOB*  H>,  1872 

Do 

Mar.  8,1873 
AttS- 1^1876 
Jane  18.1878 
Mar.  3.1879 
June  14. 1880 
lUr.  8,1881 
Ang.  2.1883 
Jnly  5,1884 
Aqk.  5,1880 
Aaj;.  11.1888 
Sepi.  19, 1800 
JiOj  13,1892 


Between  Arkadelphia,  Ark.,  and  Louisiana  State  line 

Betweon  Arkanaas  Btate  line  and  Trinity,  La 

Between  Arkadelphia,  Ark.,  and  Louisiana  State  line.. ^. 

Between  Arkanmw  State  line  and  Trinity,  La 

do 

Between  Camden,  Ark.,  and  Trinity,  La 

do 


.do 
.do 
.do 
.do 


Betwera  Camden,  Ark.,  and  mootb  of  Black  Kiver,  Loiiiaiaua. 

do 

do 

do : 

do — 


$25,000 
26.000 
60,000 
40.000 
00,000 
12,000 
10,000 
10,000 
8,000 
12,000 
12,000 
15,000 
17,600 
20.U00 
15,000 
40.000 


Total  aroonnt  appropriated. 


382,500 


The  total  amount  expended  to  June  30, 1892  (including  outstanding 
liabilities  of  $13.17),  was  $340,4§3.84,  of  which  $226,875.97  had  been  ap- 
plied  to  operations  under  the  project  of  1874.  The  iron-hull  snag  boat 
O.  G.  Wagner  was  purchased  for  this  work  in  1875  and  repaired  with  a 
new  steel  bottom  in  1886.  Under  provision  of  the  act  of  1888  the  small 
wooden  steamer  Hooker  was  purchased  that  year  and  fitted  up  for  light 
snagging  in  Ouachita  Biver  and  tributaries.  From  1875  to  the  end  of 
the  fiscal  year  1892  operations  were  carried  on  whenever  funds  were 
available  for  the  purpose,  and  the  work  done  consisted  chiefly  of  remov- 
ing wrecks,  snags,  logs,  and  tree  slides  from  the  channel  and  cutting 
leaning  timber,  though  an  increased  depth  was  gained  at  some  of  the 
shoals  by  construction  of  stone  and  brush  wing  dams. 

My  project  of  July  22,  1892,  for  application  of  the  appropriation  of 
$40,000,  made  by  river  and  harbor  act  approved  July  13, 1892,  contained 
esthnatos  for  the  expenditure  of  the  funds  available  as  follows: 

TompMiring  Muag  hoAt  Hooker,  about $3,500.00 

For  rarveys  and  levels,  and  plant  and  work  at  Catahoula  Shoals,  abont..  20, 000.00 
For  gro^nil  improvement,  snagginc^  operations  and  clearing  the  banks 
between  Camden,  Ark.,  and  moutn  of  Black  River,  minor  repairs  and 
care  of  plant  when  not  in  nse,  levels  and  gauges,  office  expenses,  etc., 

abool 13,536.16 

For  prttUminary  examination  and  work  at  Camden,  Ark.,  if  found  worthy 

of  improvemont  after  suoh  examination,  about 5, 000. 00 

Otbenrise  this  amount  to  be  applied  to  the  general  improvement  of  the 
rirer. 

ToUl  svailable ^. 42,036.16 

The  last  item  of  this  estimate  was  made  with  reference  to  the  provision 
of  the  act  stating  that  ^<not  exceeding  $5,000  may  be  used,  in  the  discre- 
tion of  the  Secretary  of  War,  at  the  harbor  of  Camden,  Ark.'' 

By  Department  letter  of  August  3, 1892, 1  was  notified  that — 

The  project  is  approved  excepting  as  to  application  of  $5,000  at  the  harbor  of 
Camdeiiy  Ark«  The  proposed  examination  of  this  locality  is  authorized,  and  after 
tbAt  is  made  a  n>ecial  report  respecting  this  provision  of  the  act  should  be  sub- 
mitted to  this  oflfoe  for  aotion  by  the  Secretary  of  War. 

An  examination  and  survey  of  the  Camden  Beach  were  made  by  As- 
sistant Engineer  John  Ewens  in  October,  1892,  and  report  and  a  map  of 
the  locality  were  f<^  warded  to  theDepartment,  through  the  Division  Bn- 
irfneer,  February  11, 1893,  showing  that  the  work  desired  at  Camden  is 
tbe  improvement  of  the  steamboat  landing  by  stopping  the  scour  from 
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local  drainage  and  the  wash  from  rapid  oscillations  of  the  river,  and 
to  prevent  the  recurrence  of  either;  and  that  the  riveMtself  does  not 
require  improvement  at  that  point,  as  there  is  no  navigation  from  below 
^ntil  boats  can  pass  the  bars  between  Camden  and  Monroe.  The  grading 
and  paving  of  the  bank  at  Camden  would  be  a  valuable  improvement 
to  the  town,  but  not  a  proper  charge  against  the  appropriation  for  im- 
proving Ouachita  stiver,  unless  provided  for  by  law.  For  these  reasons, 
the  opinion  was  given. that  the  "harbor  of  Camden,  Ark.,'^  was  not 
worthy  of  improvement  by  the  General  Government,  nor  the  work  a 
public  necessity.  The  cost  of  the  survey  and  examination  amounted  to 
$151.17,  and  it  was  recommended  that  the  remainder  of  the  allotment 
of  $5,000  ($4,848.83)  be  applied  to  the  general  improvementof  the  river 
below  Camden,  according  to  the  project  approved  August  3, 1892.  This 
recommendation  was  concurred  in  by  the  Division  Engineer  and  the 
Chief  of  Engineers  and  approved  by  the  Secretary  of  War  February 
21,1893. 

In  the  past  year  the  season  favorable  to  operations  in  Ouachita  Rivw 
and  tributary  "streams  was  unusually  short;  the  main  river  was  at  a  high 
stage  until  late  in  August,  rose  again  at  the  end  of  November,  and  re- 
mained too  high  to  resume  work  with  advantage  to  the  close  of  the  year. 

Operations  during  the  fiscal  year  ending  June  30, 1893,  were  as  fol- 
lows : 

The  river  having  fallen  to  5  feet  on  the  gauge  at  Monroe,  La.,  a  chop- 
ping party  was  organized  at  that  place,  August  27, 1892,  under  Over- 
seer  F.  L.  Baugh,  tor  the  purpose  of  thoroughly  removing  obstructions 
above  Monroe  to  the  Arkansas  State  line,  where  operations  were  stopx>ed 
by  high  water  in  December,  1891,  and  then  to  go  over  the  work  done 
in  1890-'91  above  the  State  line  to  Camden.  Work  with  this  party  was 
carried  upstream  to  Extra  Landing,  Ark.,  56  miles  above  Monroe,  where 
it  was  suspended  by  high  water  November  4,  1892.  Continu^  high 
stages  prevented  resuming  operations  after  that  date,  and  the  plant 
used  by  the  party  was  laid  up  at  Alabama  Landing. 

The  principal  work  of  this  party  was  done  at  the  following  places, 
viz,  Hearn  Mill,  where  several  dangerous  channel  snags  were  destroyed ; 
Pargoud  Mound,  cleared  of  trees  and  stumps;  HaiTison  wood  ywii, 
cleared  of  shore  snags  and  leaningtrees ;  channel  above  mouth  of  D'Ar- 
bonne, cleared  of  snags;  Riversticks,  both  sides  of  river  cleared  of  lean- 
ing timber;  part  of  wreck  of  steamer  H.  Hcmna  Blanks  and  sunken 
barge  alongside  removed  (stage  of  water  too  high  at  the  time  to  re- 
move entire  wreck  with  explosives) ;  bend  below  Baker  Landing,  cleared 
of  leaning  trees ;  foot  of  Eock  Row  Shoals,  snags  removed  from  chan- 
nel; Lonewa  Landing,  cutting  dangerous  leaning  trees;  clearing  short 
point  and  bend  at  Jule  Park's;  clearing  short  point  and  bend  2  miles 
above  Ouachita  City;  removing  trees  that  had  caved  in  at  Mill  Bayou; 
destroying  side  jam  at  Fish  Trap  Shoals;  clearing  Dog  Island  of  trees 
and  large  accumulation  of  drift;  cutting  dangerous  leaning  trees  opx)0- 
site  Alabama  Landing;  removing  dangerous  channel  snags,  clearing 
leaning  timber  and  cutting  shore  snags  at  the  Thirteen  Points;  remov^ 
of  side  jam  in  bend  above  Frank  Pierce  Creek;  destroying  snags  on 
Shiloh  Shoals,  where  river  Avas  obstructed  by  heavy  gum  and  oak  logs, 
giving  only  9  inches  depth  of  channel,  the  removal  of  which  resulted 
in  a  straight  channel  with  22  inches  depth  of  water;  clearing  Mallard 
points  and  bends  of  leaning  timber  and  shore  snags;  clearing  leaning 
timber  at  short  point  and  bend  at  Julia  Ann  Creek ;  removing  side  jam 
at  Moores  Shoals;  clearing  leaning  trees  and  shore  snags  along  both 
sides  of  river  between  Moores  Shoals  and  Line  Landing;  clearing  point 
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snd  bend  above  State  line  of  leaning  trees  and  shore  snags,  and  re- 
moving leaning  timber  along  both  banks  and  numerous  channel  snags 
in  the  narrow  stretch  below  Extra  Landing. 

The  following  is  a  summary  of  the  work  done  by  the  chopping  party, 
viz: 

SnAgs  and  logs  removed  fVom  channel 350 

StQmiM  removed  from  ohannel ;. 2 

Side  Jams  removed p 3 

Shore  enags  removed 2,576 

Loaning  trees  cat '. 23,610 

Leaning  trees  topped 3 

Treea  girdled 7,737 

Sooare  vaids  brosh  and  willows  cut 1,325 

Wrecks  removed,  viz :  Part  of  steamer  H.  Hanna  Blanks ^  353  tons,  sunk  above  month . 
of  Bayou  IVArbonne  December,  1889,  and  sunken  barge  alongside. 

This  work  put  the  river  between  Monroe,  La.,  and  the  Arkansas 
State  line  in  foirly  good  condition  for  navigation  at  stages  when  boats 
can  run.  To  extend  the  period  of  low- water  navigation  on  this  stretch, 
and  at  the  request  of  the  steamboat  men,  the  chopping  party  was 
directed,  the  latter  part  of  October,  to  turn  back  and  work  over  it  again^ 
removing  any  obstructions  missed  on  the  way  up,  and  to  build  brush 
dams  to  give  greater  depth  at  the  sand  bars,  but  high  water  prevented 
carrying  out  the  plan. 

In  August,  1892,  the  TJnited  States  snag  boat  0.  O.  Wagner^  A.  P, 
Boardman,  master,  was  sent  to  this  work  from  Shreveport,  La.,  and^ 
after  working  its  way  down  Bed  Biver,  entered  the  mouth  of  Black 
Biver  September  14,  and  was  employed  in  that  stream  and  Lower 
Ouachita,  below  Monroe^  La.,  until  November  19, 1892.  During  this 
period  the  weather  and  stages  of  water  were  favorable,  and  effective 
work  was  done  from  the  mouth  of  Black  Biver  up.  November  20^ 
December  2^  1®^,  the  boat  was  employed  in  the  river  above  Monroe, 
supplementing  the  work  done  by  the  chopping  party,  but  by  the  time 
it  reached  Camden  the  river  was  rising  rapidly,  and  December  3-6  the 
b(»t  returned  to  Monroe.  As  the  oscillations  of  the  Ouachita  are 
rapid,  the  water  at  times  rising  suddenly  for  a  few  days  and  subsiding 
as  &st,  the  Wctgnetj  with  a  r^uced  crew,  remained  at  Monroe  untS 
Deoember  14,  waiting  to  see  if  the  river  would  fall  to  a  stage  favorable 
for  resuming  work;  but  finding  that  high  water  apparently  had  set  in 
for  a  period  of  long  duration  the  boat  was  ordered  to  Alexandria  to 
assist  in  the  work  on  Bed  Biver  at  that  place,  and  made  the  run  from 
Monroe  to  Alexandria  December  14-19. 

The  following  is  a  summary  of  the  work  done  by  the  snag  boat 
WoffneryYiz: 

Snags  polled 846 

Siampe  pnUed 57 

Ix»gs  removed  from  channel 651 

Tre«  alidee  removed  from  channel 2 

8id«  Jams  removed 10 

Shore  mags  cnt 1,497 

Stmnps  cnty  or  removed  with  explosives 498 

l^esnmg  trees  cnt 509 

Ijtmning  trees  topped 18 

Treea  inrdled 112 

Wrecks  removed,  viz,  steamboat  wheel  and  shaft  at  Monroe,  La.,  and  a  part  of 
atcamrr  Edna  (time  wrecked  unknown),  at  Colombia,  La. 

The  work  of  the  Wagner  improved  the  lower  river  greatly  from 
Monroe  to  the  month  of  Black  Biver,  but  should  be  resumed  as  soon  as 
practicable  to  remove  obstructions  brought  in  during  the  present  high 
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water.  It  was  intended  to  destroy  the  wreck  of  the  steams  Idaho 
(sunk  1869)  at  Neal's  Landing,  about  25  miles  bdiow  Oolambia,  which 
is  a  serious  obstruction  to  steamboats  ^  low  stages,  but  when  the 
Wagner  reached  that  place  in  November  the  stage  of  water  was  too  high 
to  do  the  work  effectively.  The  master  of  the  Wagner  reported  that 
the  banks  from  Monroe  to  Extra  Landing,  the  stretch  worked  ovei*  by 
the  chopping  party,  were  free  of  obstructions,  but  above  the  latter 
place  further  work  is  needed  for  the  removal  of  leaning  timber  in  immi- 
nent danger  of  caving  into  the  river,  no  work  having  been  done  since 
1891. 

No  work  was  done  at  Catahoula  Shoals  during  the  year,  as  the  dredge 
and  other  plant  required  were  in  use  at  Alexandria,  on  Ked  Kiver,  dur- 
^  ing  the  short  period  of  low  water.  In  order  to  benefit  navigation  as 
*  much  as  i)ossible  with  the  least  expenditure,  and  at  the  same  time  not 
put  in  any  construction  not  adapted  to  a  weU-considered  plan  for  perma- 
nent  improvement,  the  approved  project  for  work  at  this  place  contem- 
plates blasting  and  dredging  the  rock  from  the  point  on  the  left  bank 
above  the  shoals,  where  the  current  naturally  tends  to  swing  down 
downstream  boats,  and  that  a  cut  be  made  on  the  east  side  of  the 
present  channel  through  the  ehoals  and  the  old  St^te  work^  closing 
the  lower  end  of  the  wing-dam  from  the  right  bank,  and  possibly  eas- 
ing off  the  point  of  the  latter  if  it  should  be  found  advisable  before 
finishing  the  work.  Part  of  the  material  removed  should  be  deposited 
in  the  bend  above,  the  heavier  being  used  to  form  a  dike,  and  the  re- 
mainder to  be  deposited  along  the  right  bank.  This  was  the  plan  rec- 
ommended when  the  report  and  maps  of  the  survey  of  this  obstrnc* 
tion  were  submitted  (Eeport  Chief  of  Engineers,  1891,  pp.  1967- 
1969).  As  soon  as  there  is  a  i  easonable  prospect  of  a  continued  stage 
of  low  water,  it  is  intended  to  commence  this  work  and  carry  it  to  com- 
pletion as  rapidly  as  possible. 

I  renew  the  recommendations  made  in  my  reports  for  1890, 1891,  and 
1892  (see  Eeport  Chief  of  Engineers,  1891,  pp.  19691972),  for  recon- 
naissance,  with  the  view  of  repairing  the  levees  on  the  river  below 
Monroe^  establishing  and  maintaining  permanent  gauges  at  important 
points  at  the  mouths  of  the  tributary  streams^  Bayous  Bartholomew,* 
Boeuf,  Tensas,  and  Macon,  and  for  an  extensive  survey  of  the  whole 
river  from  Arkadelphia  to  Red  River. 

Accurate  levels  are  of  the  first  importance  in  determining  the  limits 
of  high  and  low  water,  in  connection  with  measurements  of  dis- 
charge at  various  stages,  and  for  ascertaining  the  limits  of  the  lands 
that  might  be  subject  to  overflow  in  case  the  plan  of  obtaining 
uninterrupted  navigation  by  locks  and  dams  should  be  revived. 

The  estimate  for  the  survey  is  low,  considering  tie  probable  cost  of 
a  slackwater  system,  for  which  the  most  6oQ^leto  and  accurate  infor- 
mation is  required. 

Detailed  ^4ttimate9. 

For  the  sna^-boat  eervice .'. $16,000 

Expenses  oi  chopping  parties •. ■- 8,000 

Repairs  and  ontfit 2,000 

Dredging  in  Black  River 2,000 

Gauge*,  leveling,  and  reconnaissance 5,000 

Assistant  engineers  and  draftsmen 2,000 

Survey  of  Ouachita  River 150,000 

Oflace  expenses,  stationery,  mileage,  and  con  tin  geucies 1,300 

Total 186^600 
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Money  statement. 

July  ly  1892, balance nnexpended $2,049.33 

Amount  appropriated  by  act  approved  July  13, 1892 40,000. 00 

42, 049. 33 
Jane  90, 1883,  amount  expended  during  fiscal  year 11,473.35 

Jaly  1, 1893,  balance  unexpended 90,575.98 

July  1, 1893,  outetauding  liabilities ^ 14.92 

July  1, 1893,  balance  available 30,561.06 

C  Amount  tbat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1895  186, 500. 00 
{  Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

In  the  past  fiscal  year  the  river  was  reported  navigable  for  three  months  to  Arka- 
delphia,  and  from  Camden  to  the  n^outh  of  Black  Kiver  from  November  1  to  end  of 
tkayear. 


Li$t  of  iteamhoati  engaged  in 

the  trade  during  fiscal  year. 

Class. 

H 

i 

1 

• 

1 

Draft 

Between- 

1 

a 

i 

NaMesofatMun. 
boat*. 

.a 

t 

a 
S 

1 

Feet. 

Feet. 

Feet. 

Ft.  In. 

Ft.  In. 

OueUta. 

8t«rii- 
wbad. 

467.45 

180.0 

88.0 

6.5 

3    0 

10    0 

New  Orleans  and  Mon- 
roe, La. 

20 

1,099 

Joha  Howard.:.. 

...do.- 

329.  SO 

180.0 

80.0 

0.0 

2    0 

7    0 

New  Orleans,  La.,  and 
Camden,  Ark. 

13 

130 

CUyoCCaiiMleii.. 
JodaW 

...do .. 
...do.. 

207.00 
150.40 

175.0 
140.9 

35.0 
30.4 

5.5 
4.8 

2    0 
2    0 

7    0 
0    0 

do 

3 
18 

New  Orleans  and  If  on- 

210 

roe.  La. 

Monroe,     La.,    and 

13 

50 

BayooBartholooiew 

Monroe,     La.,     and 

5 

25 

Boeof  BivMT. 

Monxve  and  Alabama 

1 

10 

Parlor  Oty 

...do.. 

138.30 

125.0 

20.0 

3.7* 

2    0 

0    0 

Landing,  La. 

Monroe,     La.,     and 
Camden,  Ark. 

Monroe  and  New  Or- 
leans,  La.     (with 

,    barges). 

Monroe.    L  a.,    and 
Camden,  Ark. 

1 

1 

5 

25 

BaOaiyATbona^. 

. .  .do  . . 

74.50 

ULO 

22.0 

3.7 

2    0 

4    0 

Monroe,     La.,    and 
BavoQ  D'Arbonne 
,    ana  Comey. 

14 

130 

'....do 

32 
5 

147 

Monroe,    La.,    and 
Camden,  Ark. 

34 

Afldta  .■»••■«••.. 

...do.. 

12.54 

.81.0 

18.0 

2.0 

Oil 

2    0 

Monroe    and     Ala- 

1 

bama  Landing,  La. 

...do.- 

89.96 

100.5 

25.0 

4.2 

1    0 

8    0 

Monroe,    La.,     and 
Baron   D'Arbonne 
and  Comer. 

r  Monroe,    Ia.,     and 

15 

100 

0 

20 

Camden,  Ark. 

Monroe,  La.,  and  Sa- 

24 

50 

H.W.OraTea  ... 

...do.. 

3L22 

94.0 

17.0 

8.0 

1    2 

3    0 

line  Birer. 
Monroe,    L  a.,    and 
Baron  D'Arbonne 
ana  Comey. 
Monroe,La.,  aadBoenf 

5 

Garland 

...do.. 

261.42 

102.0 

30.0 

4.8 

1    8 

0    0 

4 

8 

Birer. 

Diamabe 

...do .. 

232.32 

175.0 

33.8 

5.1 

2    0 

5    0 

New  Orleans,  La.,  and 
Tensas  Birer,  and 
BayoaMaoon. 

11 

)fora-r.  «...*...*. 

...do.. 

99.53 

120.0 

20.0 

4.0 

Wbeelinir,W.ya.,and 
Bayon  Bartbolomow. 

2 

"^M^^ffgk 

do 

43.90 

104.3 

19.0 

2.6 

1    0 

2    0 

Not  reoorted 

MAraMCoUiaa.. 

...do.. 

48.14 

90.0 

17.0 

2.5 

I  1 

3    0 

.„!:."?!!!!:.;:::::::: 
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Commercial  itaiUUes^Conimned, 


Names  of  steam- 
boats. 


Lanra  Blanks. .  •. 
Sterling  White.. 

Albert  I«ea 

Arthur ^ 


Eva  S.* 

Gen.  H.F.Devol* 

Lllliet 


IdaB.  CotheUt.. 

GroverK.* 

Julia* 


Irwin* 


Class. 


Stem- 
wheel. 

Side- 
wheel. 
...do  . 

Stern- 
wheel. 


62.73 
117.09 

24.47 
U41.72 


.do. 
.do  . 


...do.. 

...do .. 
Tug.. 
..do .. 


.do.. 


P 

I 


166.99 
61.42 

57.08 
4.00 
4.88 

3.00 


Feet. 

104.8 

120.0 
64.8 
76,7 


130.0 
120.0 

92.7 


I 


FeeL 
21.3 

30.5 

12.3 

20.0 


22.5 
26.0 

22.1 


I 


Feet. 
3.8 

4.2 

4.0 

8.0 


3.8 
3.5 

3.7 


I>raft. 


"& 


FLin. 

1  8 

2  0 
2  6 
2    0 


2  4 

3  0 

2    2 


% 


Ft  In, 


4    6 

4    0 
8    0 


2    4 


Between— 


Not  reported. 
do 


do 


Camden    and   Little 

Bay,    and    Davis 

Landing,  Ark. 

Not  reported , 

New  Orleans,  La.,  and 

Camden,  Ark. 
Houth  of  Red  Biver 

and  Jonesville,  La. 

(towing  logs). 
New  Orleans, La.,  and 

LitUe  River. 
ELuight  Landing,  La., 

aira  Bayou  Lewis. 
JonesviUe,    La^   and 

Little  River,  Bayou 

Castor,  and  Bayou 

Dngdemona. 
Stafford   Point,    La., 

and    Boenf    River 

and  tributaries. 


t 

5 

6 


21 


1 

40 
6 

100 


M 

s 

3 

P4 


»s 


*  Tow  one  or  more  barges. 


t  Tow-boats. 


Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  seed  . . . . . 
Hides  aud  skins. 

Live  stock 

Lumber 

Saw  logs 

Staves  


Rock 
Miscellaneous. 


Total  down  freight. 
Return  freight 


Total 

Estimated  value 


1892-'93. 


JVmt. 
11,383 
4,423 

845 

18.000 

28,000 

9,878 


5,251 


77,284 
11, 157 


88,441 


$4,466,000 


1891-'92. 


T(m$. 
21,890 
5,677 
7 

89 

461 

26,880 

23,402 


6,197 


83,503 
18,317 


101.820 


$6,680,600 


1890-'91. 


T<m9. 

21,433 

6,503 

25 

172 

16,388 

120,000 

17,888 

18.000 

10,856 


1889-*90. 


Timt. 

16,652 

5,058 

36 

62 

7,951 

50,000 

21,150 


783 


211, 355 
27,842 


239,197 


10i;701 
40,766 


142.467 


$9,130,000  $10,234,250 


1888.*89. 


TonM. 

17.788 

2,680 

28 

211 

5,963 


8,690 


86,342 
24,228 


00,570 


$8,796,000 


KoTB. — ^The  fluctuations  in  tonnage  and  value  of  commerce  are  due  to  the  uncertainty  of  the  Xog^bag 
business,  which  requires  high  water  and  other  abnormid  conditions  for  success,  flood  watertron 
the  Misnisslppi,  through  crevasses  in  Arkansas  and  Louisiana,  prevented  Miy  crop  in  1802  on  a  laz^fa 
part  of  Lower  Ouachita  Valley. 

The  competing  routes  of  transportation  are  as  follows: 

Ouachita  River  is  crossed  by  the  St.  Louis,  Iron  Mountain  and  Southern  Railway 
at  Arkadelphia,  Ark.,  by  the  St.  Louis  Southwestern  Railway  (Cotton  Belt  Route), 
at  Camden,  Ark.,  and  by  the  Vicksburg,  Shreveport  and  Pacinc  Railroad  at  Monroe^ 
La.  The  St.  Louis  and  Iron  Mountain  Railway  has  a  branch  line  parallel  to  the 
river  from  Camden  to  Gurdon,  Ark.,  and  thence  by  the  main  line  to  Arkadelphia.  A. 
projected  extension  of  this  branch  will  give  direct  communication  with  the  Missis* 
sippi  River  at  Arkansas  City,  the  part  to  be  built  being  from  Camden  to  Warren, 
Ark.,  a  distance  of  about  50  miles.  The  Houston,  Central  Arkansas  and  Northern 
Railroad  (another  branch  of  the  Missouri  Pacific  system),  connects  with  Arkansaa 
City  at  McGehee,  12  miles  west,  and  thence  runs  in  a  southwesterly  direction  about 
midway  between  Bayou  Bartholomew  and  Boeuf  River,  touches  Ouachita  River  and 
crosses  the  Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La^  and  con- 
tinues down  parallel  to  the  main  river  to  Columbia,  La.,  crossing  at  Riverton,  4 
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miles  above  Colnniliia,  and  rans^thence  to  Alexandria,  La.  The  Natoboz,  Red  Biver 
and  Texas  Railroad  (narrow  £[aiige)  runs  from  Black  River  Station,  opposite  Trinity, 
to  Vidalia,  La.,  on  the  Mississippi  opposite  Natchez.  This  road  has  a  small  tri- 
weekly packet  running  in  B||kok  River.  The  New  Orleans  and  Northwestern 
Railway,  compl^^d  from  Natchez,  Miss.,  to  Rayville,  La.,  crosses  Tensas  River  neiur 
its  moutn;  and  the  projected  extension  of  this  road  will  cross  Boeof  River  a  short 
disiance  north  of  Rayville,  and  Bartholomew  near  Bastrop,  La. 


V4. 
IMPROVEMENT  OP  BAYOUS  IVARBONNE  AND  CORNET,  LOUISIANA. 

Bayou  D^Arbonne  is  formed  by  the  junction  of  the  south,  middle^ 
and  north,  or  Corney  branches,  near  FarmerviUe,  Union  Parish,  north- 
ern Louisiana;  flows  in  a  southeasterly  direction,  and  enters  Ouachitar 
River  6  miles  above  Monroe,  La.  The  course  of  the  bayou  is  very  tor- 
tuous, through  an  alluvial  bottom,  vaiying  in  width  from  1  mile  at  the 
head  of  navigation  to  5  or  6  miles  at  its  mouth,  which  is  overflowed 
during  high  water  to  a  depth  of  from  5  to  15  feet.  In  its  windings  the 
stream  touches  the  hills  at  several  places,  which  serve  as  shipping 
points  for  the  country  back  of  them. 

An  examination  and  a  survey,  directed  by  river  and  harbor  act  of 
1S82,  were  made  in  1883,  and  the  project  for  improvement  was  based 
upon  the  latter.  The  bayou  is  navigable  only  at  high  stages,  and  it 
was  believed  that  by  the  removal  of  snags,  logs,  wrecks,  and  leaning, 
timber  from  Stein  Bluff  on  the  Corney  Branch  to  the  mouth  of  the 
bayou,  42^  mUes,  the  boating  season  would  be  lengthened  two* 
months  and  navigation  made  less  hazardous  at  all  times.  The  esti- 
mated cost  of  su(^  improvement  was  $15,000  if  spent  in  two  consecu- 
tive seasons.  (Report  Chief  of  Engineers,  1884,  pp.  1372-1381.) 
The  following  appropriations  have  been  made: 

By  act  of— 

Jii]j5. 18S4 : $5,000' 

August  5,  1886 2,000' 

Aagnst  11,1888 2,000 

September  19, 1890 2,000' 

July  13, 1892 4,000' 

Total 1 15,000' 

The  improvement  was  begun  in  the  autumn  of  1884;  the  first  work 
(let  by  contract  at  a  cost  of  $197.50  per  mile),  commenc^  at  t}ie  mouth,« 
was  earned  upstream  about  23  miles,  and  suspended  December  11,. 
1884.  This  work  having  shown  that  the  contract  method  was  not  well 
adapted  to  the  class  of  work  required,  and  not  the  most  economical! 
means  of  carrying  out  the  project,  subsequent  operations  were  conducted 
by  hired  labor.  The  appropriation  of  1886  was  expended  that  fall  and 
the  following  summer  in  going  over  the  lower  23  miles  of  the  bayou  and 
continuing  the  work  upstream  about  6  miles.  In  the  summer  of  1889' 
operations  were  resumed  and  carried  up  to  Stein  Bluff.  In  December,. 
1890,  a  chopping  party  was  sent  to  go  over  the  work,  navigation  hav- 
ing been  report^  much  obstructed  by  fallen  timber.  Work  commenced 
at  Stein  Bluff  January  7, 1891,  and  was  carried  downstream  about  9' 
miles,  when  rainy  weather  set  in  and  operations  had  to  be  suspendedl 
on  account  of  high  water,  and  were  not  resumed  to  the  end  of  that 
fiscal  year.    In  August  and  September,  1891,  the  entire  stretch  firom: 


2010   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Stein  Bltdi'  to  the  mouth  was  worked  over  thoroughly  at  a  low  stage 
of  water. 

Considerable  work  had  been  done  by  steamboat  men  in  the  way  of 
clearing  leaning  timber  and  removing  the  worst  snag^  before  the  im- 
provement was  undertaken'by  the  United  States,  and  in  1883  the  bayou 
was  reported  navigable  from  six  to  seven  months  of  the  year.  The 
work  done  by  the  United  States  extended  the  period  of  navigation 
fiilly  one  month,  enabled  boats  of  double  the  capacity  of  those  for- 
merly used  to  run  in  the  stream  to  advantage  and  with  less  risk,  short- 
ened the  time  of  trips,  and  reduced  freight  rates  one-half. 

Ko  work  was  done  during  the  fiscal  year  ending  June  30, 1893,  (m 
account  of  the  limited  period  of  low  water.  The  approved  project 
provided  for  carrying  on  work  in  Bayou  D'Arbonne  aud  other  tributa- 
ries to  Ouachita  Biver  (Bartholomew,  Boeuf,  Tensas,  and  Ma^on),  with 
the  sapie  x>arty  and  outfit  for  all,  transferring  from  one  stream  to  an- 
other according  to  stages  of  water,  or  as  the  funds  ran  out.  This 
party  was  employed  during  the  short  low-water  season  in  Bayou  Ma- 
9on,  Louisiana.  It  is  intended  to  resume  the  work  as  soon  as  the  water 
reaches  a  low  stage,  with  a  party  large  enough  to  complete  operations 
before  the  next  high- water  season. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
to  time;  but  although  the  original  project  contemplated  completing 
operations  from  Stein  Bluff  to  the  mouth  in  two  consecutive  seasons,  at 
a  cost  of  $15,000,  and  although  the  aggregate  of  the  appropriations 
for  that  stretch  in  a  period  of  nine  years  is  $1,000  Iass  than  the  origi- 
nal estimate,  it  is  believed  that  with  the  funds  now  available  th*».  work 
can  be  completed  so  thoroughly  as  not  to  require  further  attention  for 
'  several  years. 

Within  the  last  few  years  navigation  of  the  Comey  Branch  has  ex- 
tended upstream  to  Cobb  Landing,  about  4  miles  above  Harris  Bluff 
and  16J  miles  above  Stein  Bluff,  for  the  benefit  of  a  growing  community, 
embracing  the  towns  of  Shiloh  on  one  side  of  the  bayou  and  Spears- 
ville  on  the  other,  and  the  act  of  1892  provided  that  $1,000  of  the 
amount  appropriated  for  "completing  improvement"  of  Bayou  D^Ar- 
bonne  "shall  be  expended  in  improvement  of  the  Comey  from  Steins 
Bluff  to  the  head  of  navigation  on  said  stream."  This  portion  of  the 
stream  was  not  included  in  the  original  project,  and  there  has  been  no 
work  in  it  except  that  done  recently  by  the  steamboats  aided  by  the 
shipping  interest,  who  now  ask  that  the  project  be  amended  for  the 
purpose  of  extending  operations  up  to  Cobb  Landing,  the  present  head 
of  navigation.  The  stream  between  Stein  Bluff  and  Harris  Bluff  was 
included  in  the  survey  of  1884,  and  it  was  rei)orted  that  it  would  re- 
quire an  entire  season's  operations  to  remove  theobstructions,  at  a 
cost  of  $7,000,  but  the  officer  in  charge  considered  that  it  would  be  of 
.doubtful  utility  at  that  time.  (Report  Chief  of  Engineers,  1884,  pp. 
1376-1381.) 

At  the  urgent  request  of  the  owner  of  the  steamboat  running  in 
Bayou  Corney  above  Stein  Bluff,  an  effort  was  made  last  fall  to  apply 
the  allotment  for  that  stretch  to  the  removal  of  obstructions,  as  f^  as 
practicable  with  the  limited  amount;  but  before  the  party  could  be 
organized  and  arrangements  made  for  delivering  the  necessary  outfit 
of  tools  and  explosives  the  water  rose  and  remained  too  high  for  ad- 
vantageous work  to  the  close  of  the  fiscal  year. 

In  view  of  the  modification  of  the  project  by  river  and  harbor  act  of 
July  13, 1892,  extending  the  improvement  above  Stein  Bluff  to  head  of 
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navigation  at  Cobb  Landing,  it  is  estimated  that  it  will  require  16^000 
to  complete  the  Work. 


Money  statement. 

Jnly  1,1892,  balance  unexpended 

Amount  appropriated  by  act  approved  July  13, 1892. 


July  1, 1893,  balance  unexpended 


$125.06 
4,000.00 

4, 125. 06 
4,125.06 


'  Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1^.      6, 000. 00 
Sabmitted  in  complianee  with  requirements  of  seotiona  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 


COMMERCIAL  8TATISTI0S. 

In  the  past  fiscal  year  the  bayou  was  navigable  for  ten  months.    August  and  Sep- 
tember are  the  months  of  low  water. 


List  of  Bterii'Wheel  steamboats  that  navigated  Bayou  lyArhonne  in  fiscal  year  189S, 


Haaie. 


Hetoa  Ytm^bsn. 


H.W.GrftT«s  — 
B«ll»ofO*Arboiine 


I 


2L66 


85.96 

31.22 
74.50 


Feet. 


84.1 


100.5 

M.6 
111.0 


FeH. 


18.0 


25.0 

17.0 
22.0 


5 

& 


Feet. 


2.0 


4.2 

3.0 
3.7 


Draft. 


Light 


Ft.  in. 


0    10 


1     0 

1     2 
1     0 


IXNUl- 

ed. 


Ft.  in. 


2    6 


8    6 

3    0 
2    0 


Between— 


dm 


Monroe 

Ferry 

Monroe 

ing. 
Monroe 
Monroe 
Monroe 
Monroe 
Monroe 
Monroe 

ing. 
....So.. 
Monroe 


and     Lawrence 
and  Cobb  Land- 


andShfloh 

and  Beech  Bluff.. 

and  Colvin 

an<l  FarmemviUe. 

and  Stein  Blaff... 

and  Cobb  Land- 


and  Farmerville 


3 

4 

2 
2 
1 

21 
1 

15 

5 
14 


:l 


147 


100 


138 


The  freights  reported  were  as  follows : 


Articles. 

1892-'03. 

189W92. 

1800-'91. 

1889-'90. 

1888-'89. 

IjtfHiX/liTI          .  -   ...»a.-**a»M«MAaAa*.aaBBMMMaA««aMa«Ma*«*«a 

Tone. 
1,839 
180 

Tone. 
2,610 

Tons. 

2,738 

500 

4 

9,000 

Tons. 
1.500 
1,000 

Tons. 
2,500 

Cnttonaeed     

HMm           .                  

5 

T.nmlifhrr  iTirlnfilnAllv  Inftmt   ........••...>.••....••« 

16 
250 

1.123 

150 

10 

668 

10,250 

f!nWrf»fi  aftM  THAU          ........•..•• .** 

niMTiM                    

^fflfliwIlaoMvinA     , .  ................................. 

1,893 

543 

'1^nt■1  dawn  frtdirhftt ......................... 

4,178 
1,324 

4,5«1 
1,607 

12.785 
1,187 

12,750 
1,666 

2,505 

1.670 

Total  fr«ifht« 

5,502 

6,268 

13,072 

14,416 

4,175 

"Vm^tmm^^^A    YalOfi  .........■>....•.....•■>■■.■■•■>■. 

$440,000 

1617,240 

$663,500 

$646,000 

$500,000 

The  bayou  is  the  only  avaOable  means  for  transporting  crops  and  supplies,  except 
1»7  hauling  long  distances  in  wagons  to  the  Vicksburg,  Shreveport  and  Pacific  Rail- 
road on  the  south,  to  the  branch  railroad  at  Eldorado,  Ark.,  or  to  the  Ouachita  River. 
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IMPKOVEMENT  OP  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

Bayou  Bartholomew  has  its  source  in  Jefferson  Couuty,  southeastern 
Arkansas,  within  a  few  miles  of  Pine  Bluff,  and  following  a  tortuous 
course,  flows  at  first  nearly  parallel  to  Arkansas  River  at  a  distance 
varying  from  15  to  30  miles,  then  parallel  to  the  Mississippi,  at  about 
the  same  average  distance,  but  after  entering  Louisiana  turns  to  the 
southwest  and  finally  enters  Ouachita  River  in  Morehouse  Parish,  op- 
posite Ouachita  City.  The  total  drainage  area  of  the  bayou  and  trib- 
utaries is  about  1,800  square  miles.  The  States  of  Louisiana  and  Ar- 
kansas made  expenditures  at  various  times  tor  its  improvement,  navi- 
gation of  the  stream  having  been  carried  on  to  considerable  extent  as 
early  as  1843. 

Examinations  of  the  bayou  were  made  in  accordance  with  require- 
ments of  river  and  harbor  acts  as  follows:  ^From  its  mouth  to  the  Ar- 
kansas State  line,  act  of  March  3,  1871;  from  Baxter,  Ark.,  to  its 
mouth,  acts  of  June  18, 1878,  and  June  14, 1880  j  and  above  Baxter  to 
the  Lincoln  County  line,  Arkansas,  act  of  July  6, 1884.  Reports  upon 
these  examinations  are  contained  in  reports  of  the  Chief  of  Engineers, 
viz:  1872,  pages  383-386;  1879,  pages  997-1003;  1881,  pages  1453-1457; 
and  1885,  pages  1548-1552. 

The  project  for  the  improvement  adopted  in  1881  contemplated  the 
removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  to  give  safe  navi- 
gation from  Baxter,  Ark.,  to  the  month,  a  distance  estimated  to  be 
about  160  miles.  The  original  estimate  of  cost  for  two  consecutive 
seasons'  work  was  $26,862,  but  as  new  obstructions  are  added  every 
year  no  estimate  for  permanent  improvement  has  been  made. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3, 1881 $8,000 

August  2,  1882 5,000 

July  5,  1884 5,000 

Augusts,  1886 6,000 

August  11, 1888 5,000 

September  19, 1890 ? 5,000 

July  13, 1892 5,000 

Total 88.000 

The  work  was  commenced  by  hired  labor  July  20, 1881,  at  Baxter, 
Ark.,  and  was  carried  downstream  to  Bartholomew,  Ark.,  where 
operations  were  suspended  December  25,  1881,  by  high  water.  Oper- 
ations were  resumed  August  29, 1882,  at  the  latter  place,  and  were  con- 
tinued downstream  to  Lind  Grove,  La.,  and  discontinued  December  1, 
1882,  by  high  water.  Owing  to  lack  of  funds  nothing  further  was 
done  until  the  appropriation  of  1884  was  made,  when  it  was  decided  to 
give  the  contract  system  a  trial  upon  this  and  other  tributaries  of  Oua- 
chita River.  Contract  was  let  for  the  removal  of  obstructions  at  |75 
per  mile,  and  work  commenced  at  the  mouth  November  10, 1884,  ex- ' 
tended  upstream  6^  miles,  and  was  suspended  December  7,  1884. 
Nothing  was  done  the  following  year,  as  no  appropriation  was  made, 
and  operations  were  not  resumed  until  November  20, 1886.  The  con- 
tract method  having  failed  to  prove  satisfactory  or  economical  to  the 
United  States,  a  chopping  party  commenced  work  at  the  mouth  on  the 
latter  date  and  continued  upstream  until  stopped  by  high  water^  Jan- 
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nary  20, 1887,  at  Point  Pleasant,  La.  Operations  were  resumed  July 
25, 1887,  at  Poplar  Bluff,  Ark.,  and  continued  dowustream  to  Point 
Pleasant,  and  suspended  September  10, 1887,  the  funds  being  exhausted. 
Nothing  further  was  done  until  August  6. 1889,  when  a  chopping  party- 
commenced  work  at  the  mouth,  continuea  upstream  about  90  miles  to 
Oak  Landing,  and  there  suspended  operations  November  21, 1889.  In 
February,  1890,  the  United  States  snag  boat  Hooker  made  a  patrol  as 
high  as  Ohio  Landing,  Ark.,  about  118  miles  above  the  mouth,  remov- 
ing jams  of  drift,  etc.  Operations  were  resumed  by  a  chopping  party 
May  11, 1891,  at  Portland,  Ark.,  about  36  miles  below  Baxter,  and  car- 
ried downstream  to  the  month,  and  suspended  August  14, 1^1. 

It  wiU  be  seen  from  the  foregoing  that  operations  have  extended  over 
the  entire  portion  of  the  bayou  included  in  the  project,  and  that  the 
worst  stretches  have  been  worked  over  two  and  three  times,  but  not 
thoroughly,  and  in  two  consecutive  seasons,  as  was  contemplated.  How- 
ever, the  intermittent  work  during  the  i)eriod  of  eleven  years  benefited 
navigation  to  a  great  extent.  Before  the  improvement  commenced,  the 
average  duration  of  the  navigable  season  was  three  months;  now  there 
is  better  navigation  for  about  six  months,  and  boats  of  double  the 
capacity  make  trips  with  greater  safety  in  half  the  time;  and  the  rates 
of  freight  are  reported  to  have  been  reduced  50  per  cent. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1893,  on 
account  of  the  limited  period  of  low  water.  The  approved  project  pro- 
vided for  carrying  on  work  in  Bayou  Bartholomew  and  other  tribu- 
taries to  Ouachita  River  (D'Arbonne,  Bceuf,  Tensas,  and  Macon),  with 
the  same  party  and  outfit  for  all,  transferring  operations  from  one 
stream  to  another,  according  to  the  stages  of  water,  or  as  the  funds  ran 
out  This  party  was  employed  during  the  low-water  season  in  Bayou 
Macon,  La.  As  soon  as  practicable  after  the  season  of  low  water  sets 
in,  it  is  intended  to  resume  tbe  work  with  a  party  large  enough  to  apply 
tlie  amount  available  before  the  next  high- water  season.  The  bayou 
between  the  mouth  and  Portland,  Ark.,  will  be  worked  over  first,  to 
remove  obstructions  added  since  operations  were  suspended  in  1891, 
after  which  the  removal  of  obstructions  will  be  continued  upstream  to 
Baxter,  if  possible  with  the  funds  available. 

It  would  be  of  great  advantage  to  the  shipping  interest  to  have 
gauges  at  convenient  points,  as  at  Baxter  or  Portland,  Ark.,  on  the  Mis- 
flonri  Pacific  system,  to  inform  steamboat  men  when  they  could  enter 
the  stream  and  the  depths  they  could  carry  on  the  shoals.  These  sta- 
tions are  but  14  and  28  miles  from  the  Coast  Survey  precise  bench  at 
McG^hee.  Ark.,  and  would  require  only  31  miles  of  leveling  to  connect 
them  witn  the  Cairo  datum. 

With  a  gauge  at  the  mouth  of  Ouachita  Biver,  the  approximate 
limits  of  high  and  low  water  could  be  determined  in  one  season  and  the 
probable  depths  at  low  water  taken  from  soundings  while  removing 
obstructions.  The  cost  of  this  work  is  insignificant  compared  with  the 
information  and  benefits  that  would  result.  Other  points  might  be 
reached  by  a  line  of  levels  down  the  Houston,  Central  Arkansas  and 
Northern  Bailroad  to  Monroe,  La.,  but  the  line  would  not  be  essential 
except  for  a  survey  of  the  bayou  in  connection  with  the  improvement 
of  Ouachita  River.  The  cost  of  establishing  two  gauges,  leveling,  and 
wages  for  observers  would  fall  within  $500.  No  separate  estimate  is 
made  for  this  work,  as  it  properly  would  be  chargeable  to  the  improve- 
ment of  the  stream. 
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Money  statement  * 

July  1, 1892,  balance  anexpended $348.10 

Amount  appropriated  by  act  approved  July  18,  1892 5, 000. 00 

July  1, 1893, balance  unexpended 5,348.10 

July  1,1893,  outstanding  liabilitieB .92 

July  1, 1893,  balance  available 5,347.18 

Amount  tnat  can  be  profitably  expended  in  fiscal  vearendingJune30,1895  10^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harboracts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  6TATI8TICS. 

In  the  past  fiscal  year  the  bayou  was  reported  navigable  from  December  1  to 
June  30. 

List  of  steamboats  engaged  in  navigating  Bayou  Bartholomew  during  fiscal  year  18S3. 


Class. 

• 

1 

a 

1 

a 

• 

a 

Draft.      ' 

Between— 

• 

m 

f 

a 
a 

Name. 

•a 

3 

t 
1 

s 
i 

P4 

Steriing  White.. 
Parlor  City 

Kora 

Side- wheel.. 
Stem-wheel 

•  • « •do  •«•••«• 

117. 0» 
136.30 

99.53 

Feet. 
120.0 
125.0 

120.0 

Feet. 
30.5 
26.0 

26.0 

Feet 
4.2 
8.7 

4.0 

Ft.in. 
2    0 
2    0 

Ft.%m 
4   6 
6    0 

No  report 

Monroe  and 

Lloyd. 
Monroe  and 

PointPleasant. 

13 
1 

50 

The  conmierce  reported  was  as  follows : 


Cotton 

Cottonseed 

Cotton-seed  meal. 

Saw  logs 

Staves 

Miscollaneoos  . . . 


Articles. 


Total  down  freighto. 
Betnm  freights 


Total  freights 
Estimated  value . . . . 


1892^*93. 


Tont. 
1,000 
1,300 


2,000 

2,375 

175 


6,850 
825 


7,675 


$136,000 


1891-*92. 


Tons. 
2,372 
3,326 
1.425 
4,450 
1,648 
410 


13,631 
1,534 


15,165 


$515,000 


1890-*9L 


Tons. 

8.971 

2,467 

516 

20,080 

17.822 

1,340 


46,196 
3,103 


49,299 


1826,000 


188»-*90. 


Tons. 
2,000 
4,000 


11.839 


17,839 
4,000 


21,839 


$492,700 


This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  improvement,  by  a 
branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad,  which  connects 
with  the  Mississippi  River  at  Arkansas  City,  Ark.,  runs  west  56  miles  to  Warren, 
Ark.,  and  probably  will  be  extended  to  Camden,  on  the  Ouachita,  which  is  con- 
nected with  the  main  line  by  a  branch  to  Gurdon,  Ark.  The  Houston,  Central 
Arkansas  and  Northern  Railroad  (another  branch  of  the  Missouri  Pacific  system) 
runs  parallel  to  Bartholomew  fVom  McGehee,  Ark.,  to  Monroe,  La.  The  projected 
extension  of  the  New  Orleans  and  Northwestern  Railway,  north  of  Rayville,  La., 
will  cross  Bayou  Bartholomew  on  a  line  from  Bastrop,  La.,  to  Hamburg,  Ark. 


i 
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V6- 
IMPROVEMENT  OF  BCEUF  RIVER,  LOUISIANA. 

Bayoa  Bceuf,  usually  called  Boeuf  Biver^  has  its  source  in  Ohicot 
Gouutyy  southeastern  Arkansas,  flows  in  a  general  southwesterly  direc- 
tion,  and  enters  Ouachita  River  at  Stafford  Point,  8  miles  above  Har- 
risonburg, Catahoula  Parish,  La.  The  improvement  of  this  stream 
was  undertaken  by  the  State  of  Louisiana  more  than  half  a  century 
ago,  the  report  of  the  board  of  public  wopks  of  1840  stating  that  it 
had  been  opened  to  Point  Jefterson. 

An  examination  was  made  in  1880,  in  accordance  with  requirements 
of  river  and  harbor  act  of  June  14, 1880  (Report  Chief  of  Engineers, 
1881,  pp.  1424-1428),  and  the  project  based  thereon  contemplated 
removing  snags,  logs,  leaning  timber,  etc.,  obstructing  navigation  at 
high  stages  from  WaUace  Landing  to  the  mouth,  a  distance  estimated 
to  be  about  152  miles.  The  cost  of  removing  the  obstructions  in  two 
consecutive  seasons  was  estimated  at  $20,000,  but  as  new  obstructions 
are  added  every  year  and  require  removal  from  time  to  time,  no  esti- 
mate  for  permanent  improvement  has  been  made. 

River  and  harbor  act  of  July  5,  1884,  directed  an  examination  of 
three  outlets  near  Point  Jefferson,  Louisiana,  with  a  view  to  closing  them. 
The  report  thereon  recommended  the  closure  of  the  outlets  as  neces- 
sary to  preserve  navigation  in  the  stream  (Report  Chief  of  Engineers, 
1885,  pp.  1545-1548),  and  thiH  addition  to  the  project  was  approved 
by  act  of  1886,  which  provided  for  **  continuing  improvement,  and  lor 
closing  Outlet  Number  One." 

The  following  appropriations  have  been  made: 

By  »et  of— 

BUrch3,1881 '. $5,000 

Aagu8t2,1882 6,000 

Jnly  5.1884 5,000 

Augiwt  5, 1886 5,000 

Angiwt  11, 1888 6,000 

September  19, 1890 5,000 

JoJy  13,1892 10,000 

Total 41,000 

The  improvement  was  commenced,  by  hired  labor,  at  Point  Jeflfer- 
son  in  August,  1881,  and  work  of  a  chopping  party  was  carried  down- 
stream alK)ut  100  miles,  and  suspended  at  the  close  of  November, 

1881,  when  the  available  funds  were  exhausted.  Operations  were  re- 
sumed September  9, 1882,  and  betwe-en  that  date  and  December  20, 

1882,  the  portion  of  the  river  above  the  railroad  crossing  near  Girard, 
La,y  to  Point  Jefferson  was  worked  over  by  a  chopping  party.  Noth- 
ing further  was  done  until  appropriation  was  made  by  act  of  1884, 
when  it  was  decided  to  give  the  contract  method  a  trial  upon  the  trib- 
utaries to  Ouachita  River.  On  Boeuf  River  the  work  was  let  at  $75 
per  mile;  operations  commenced  November  15, 1884,  at  the  mouth,  ex- 
tended up  stream  60  miles,  and  were  suspended  December  11, 1884.  The 
next  appropriation  provided  for  continuing  the  improvement  and  closing 
Outlet  Number  One,  but  after  a  reexamination  it  was  found  essential 
that  all  three  outlets  be  closed,  and,  by  uniting  with  the  planters  whose 
lands  would  be  protected,  this  was  done  in  1^7  and  1888,  the  propor- 
tion of  cost  borne  by  the  United  States  having  been  $5,441.78.  Outlet 
No.  1  was  closed  substantially,  the  second  outlet  was  closed  by  a  heavy 
dam,  and  the  third  by  a  low  dam,  which  was  all  the  work  that  could 
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be  done  with  the  insufficient  appropriation  and  the  assistance  rendered 
by  the  planters.  The  removal  of  obstructions,  by  hired  labor,  was  re- 
sumed November  8,  1888,  and  between  that  date  and  May  22, 1889, 
operations  were  carried  from  Point  Jefferson  to  the  mouth,  but  work 
was  suspended  from  January  1  to  April  25, 1889,  by  high  water.  The 
small  balance  available  was  expended  in  December,  1889,  for  opera- 
tions of  the  snag  boat  Hooker  in  working  over  the  60  miles  above  the 
mouth.  September  28  to  December  12, 1891,  a  chopping  party  worked 
from  the  mouth  up  to  a  point  9J  miles  above  the  Vicksburg,  Shreve- 
port  and  Pacific  Railroad  Bridge.  The  water  was  at  a  low  stage 
during  the  entire  period,  and  thorough  and  effective  work  was  done. 

The  removal  of  obstructions  from  1881  to  the  close  of  the  calendar 
year  1891  enabled  steamboats  to  run  to  Point  Jefferson  with  greater 
safety.  Below  the  railroad  bridge^  on  the  portion  worked  over  in  1891, 
boats  can  navigate  at  any  stage  high  enough  to  enable  them  to  cross 
the  bars,  without  danger  of  knocking  down  chimneys,  damaging  upper 
works,  or  losing  freight  in  leaning  timber,  at  a  saving  of  at  least  36 
hours  time  on  the  round  trip. 

The  closure  of  the  three  outlets  near  Point  Jefferson  in  1887-'88  gave 
immediate  benefit  to  navigation  by  confining  the  flow  to  its  natural 
direction,  and  by  scouring  the  bars  below,  but  during  the  overflow 
from  the  Mississippi  River,  caused  by  breaks  in  the  levees  in  the  spring 
of  1890,  all  the  dams  were  destroyed.  As  soon  as  the  appropriation 
of  1890  became  available  an  examination  was  made  to  determine  the 
extent  of  the  damage,  and  with  a  view  to  repairing  the  dams,  if  prac- 
ticable, before  high  water  set  in.  Owing  to  the  isolated  situation  and 
the  greater  difficulty  of  obtaining  earth  than  when  the  first  closure 
was  made,  it  was  estimated  that  $12,000  would  be  required  to  close  the 
three  outlets  and  connect  them  with  the  parish  levees.  It  being  essen- 
tial that  all  the  outlets  should  be  closed  substantially  and  at  the  same 
time,  to  prevent  backwater  attacking  the  dams  from  the  rear,  the  amount 
available  having  been  much  too  small  for  the  purpose,  and  inquiry 
having  shown  that  no  aid  could  be  expected  from  local  levee  boards  or 
owners  of  land  adjacent  to  the  outlets,  it  was  decided  to  apply  the 
available  funds  to  the  re:*fOval  of  obstructions,  and  defer  rebuilding 
the  dams  until  an  appropriation  was  made  for  the  purpose. 

But  on  April  17, 1893,  the  river  being  about  half  stage  at  and  above 
the  railroad  crossing  at  Girard,  La.,  and  with  favorable  conditions  in 
sight,  I  sent  Assistant  Eastwood  to  reexamine  the  outlets  and  the  old 
connecting  levees  between  them,  intending  to  advertise  the  work  with 
the  hope  of  receiving  a  low  bid,  levee  work  on  Mississippi  and  Red 
rivers  being  nearly  finished  for  the  year.  The  unfortunate  crevasses 
in  the  Arkansas  levees  occurring  shortly  afterwards,  have  made  it 
impossible  to  do  any  work  of  the  kind  till  late  in  the  season,  when 
prices  again  will  be  high,  and  this  furnishes  another  argument  in  favor 
of  putting  it  off  until  a  special  appropriation  shall  be  made,  or  else 
giving  it  over  altogether.  The  results  of  the  examination,  briefly,  are 
as  follows:  The  dam  at  Outlet  No.  1  is  entirely  washed  away  to  about 
the  height  of  ordinary  low  water,  with  the  exception  of  the  south 
wing.  The  dam  at  2fo.  2  is  standing,  but  the  old  levee  and  bank  on 
the  west  side  show  a  deep  wash  below  low  water.  The  dam  at  INo.  3, 
built  by  a  planter  to  back  water  up  Bayou  Bonne  Idee  to  get  a  steam- 
boat in  for  cotton,  was  not  expected  to  withstand  high  water;  but  if 
appropriation  had  been  made  according  to  the  original  estimate  for 
closing  all  three  outlets  at  the  same  time,  it  would  have  been  raised 
above  high  water  and  done  much  to  insure  the  safety  of  the  system. 
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An  of  these  outlets  should  be  closed  and  connected  by  a  line  of  levee  at 
le^t  3  feet  above  highest  water  mark,  extending  above  No.  3  to  the 
nearest  high  ground  and  below  No.  1  far  enough  to  prevent  back  wash 
on  the  dam.  To  close  No.  1  alone,  as  first  provided,  is  not  only  to 
waste  money  but  to  invite  disaster. 
The  estimates  for  the  work  are  as  follows: 

Dam  at  No,  1,  21»000  cubic  yards;  dam  at  No.  2,  15,000  cubic  yards;  dam  at 
No.  3,  24,000  cubic  yards ;  total,  60,000  cubic  yards,  at  25  cents $15, 000 

Connecting  levees,  50,000  cubic  yards,  at  15  cents 7, 500 

Pile  wing  dams  to  deflect  the  current  at  each  outlet  below  4-foot  stage,  1,500 
lioearfeet,at$4 6,000 

Office  charges,  inspection,  and  contingencies 1,500 

Total  for  three  outlets 30,000 

Continuing  unprovement  of  the  river,  labor,  plant,  and  supplies 10, 000 

40,000 

The  estimates  are  much  greater  than  those  submitted  by  me  hereto- 
fore, because  it  is  almost  certain  that  no  help  will  or  can  be  given  by 
the  parish  police  jury  or  by  the  people  who  would  be  protected  from 
overflow  by  the  proposed  improvement,  and  in  fact  it  should  be  unreason- 
able to  expect  any  help  from  a  people  who  have  been  almost  ruined  by 
the  criminal  neglect  of  another  State  to  do  its  part  toward  restraining 
the  floods  of  Arkansas  and  Mississippi  rivers  within  their  own  borders. 

The  proposed  wing  dams  are  single  rows  of  piles  driven  close  together 
and  well  into  the  bottom,  with  their  tops  about  4  feet  above  ordinary 
low  water,  the  object  being  to  increase  the  depth  at  and  below  the  out- 
lets and  protect  tiie  foot  of  the  dams  from  drift  on  rising  water. 

A  large  appropriation  for  continuing  the  removal  of  snags,  i^learing 
the  banks,  etc.,  can  be  used  to  greater  advantage  and  with  far  greater 
economy  than  a  small  one,  the  cost  of  organization  and  administration 
being  sJmost  as  much  for  an  appropriation  of  $5,000  as  for  twice  that 
sum,  while  the  amount  of  work  should  be  more  than  doubled. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 18d3,  on 
aoeoontof  the  limited  low- water  season.  As  a  measure  of  economy, 
the  approved  project  provided  for  carrying  on  work  in  the  tributaries 
to  Ouachita  Eiver  with  the  same  party  and  outfit  for  all,  transferring 
operations  from  one  stream  to  another  according  to  stages  of  water,  or 
as  the  funds  ran  out.  The  party  was  employed  during  the  short  x>criod 
of  low  wat^  in  Bayou  Mayon,  Iiouisiana. 

Money  statement 

July  1, 1892,  balance  unexpended $304.93 

Amonnt  ^propriated  by  act  approved  July  13, 1892 10,000.00 

10, 304. 93 
Jane  90^  1893,  amounted  expended  during  fiscal  year 144.90 

July  1, 1893,  balance  unexpended 10,160.03 

July  1,  1893,  outstanduig  liabilities .^. 22.54 

July  1, 1893,  balance  ayaUable 10,137.49 

C  Amovnit  that  can  be  profitably  expended  in  fiscal  yearendins  June  30,1895    40, 000. 00 
<  8a bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     luurbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

BKQ  93 ^127 
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This  river  was  reported  navigable  to  Point  Jefferson  from  December  1,  1892,  to 
June  30, 1893. 

List  of  steamboats  engaged  in  navigation  during  the  year. 


• 

- 

Draft. 

, 

Round  trips. 

i 

Kame. 

Class. 

1 

a 
a 

o 

H 

• 

5 

• 

i 

1 

Between- 

8 

i 

Feet. 

Feet. 

Feet. 

FLin. 

FLin. 

New  Orleans  and 

sr 

-* 

G&rliuMi  ^ri-'t-r 

Stern- 
wheel. 

26L42 

162.0 

30.0 

4.8 

2    0 

6    6 

Bason  Ferry. 
New  Orleans  and  K. 
R.  bridge. 

a 

\  ^ 

J 

Marcus  Collins . . 

Parlor  City 

Joe,  with  bargee . 

•  •  • uO  •  • • 

48  14 

90.0 

17.0 

2.5 

1    1 

3    0 

No  renort 

...do  ... 

136.30 

125.0 

26.0 

3.7 

2    0 

6    0 

Monroe  and  Jordan . . 

s 

25 

Tug... 

18.07 

44.5 

10.0 

4.0 

8    6 

5    9 

New  Orleans  and 

1 

w  •  •  • 

BcBuf  Rirer. 

fStaffoi-d  Point  and 

60 

•  •  •  • 

Prairie  Landing. 

Irwin 

. .  .do  . . . 

6.72 

47.0 

12.2 

5.0 

2    2 

2    2 

Stafford  Point  and 

Deer  Creek. 
Stafford  Point  and 

Turkey  Creek. 

25 
25 

«  •  *  • 

Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  8e«'d 

Hides  and  Skins 

Live  stock 

Lumber 


Saw  logs 

StaveB 

Miscellaneous. 


Total  down  freights 
Return  freights 


Total  freights. 
Estimated  value . . . . 


1892-'93. 


Tons. 
626 
1,878 


250 


923 
300 


1891.*92. 


Tons. 

1,583 

1,178 

50 

19 

1,852 

1,223 

3,138 

72 


3,977 
335 


8.615 
1,370 


4.312 


9,085 


$200,000     $501,000 


1890-'91. 


Tons. 
1,760 
716 


1,777 
179 


4,482 
8,458 


1889-^90. 


Tons. 
1,397 
731 


268 


2.391 
1.594 


1888-*80. 


Tons. 
1.064 
834 


54 

91 


7,890 


3,985 


Z063 


3.489 


$636,500 


$580, 850      $457, 100 


The  Vicksburg,  Shreveport  and  Pacific  Railroad  crosses  Bceuf  River  near  Giranl, 
La.,  and  the  projected  line  of  the  New  Orleans  and  Northwestern  Railway  will  cross 
about  li  miles  north  of  Rayville,  La.  The  Houston,  Central  Arkansas  and  Northern 
Railroad  runs  parallel  to  the  river  on  the  West,  and  a  new  line  is  projected  (Loni- 
siana,  Arkansas  and  Missoori  Railroad)  which  will  touch  the  river  at  several  points 
on  the  east. 


V7. 

IMPROVEMENT  OP  TENSAS  RIVER  AND  BAYOU  MA^ON.  LOUISIANA. 

Tensas  Eiver  has  its  source  in  Lake  Providence,  in  northeastern 
Louisiana,  within  2  miles  of  the  Mississippi  Eiver,  flows  in  a  general 
southerly  direction,  gradually  diverging  from  the  Mississippi,  and  joins 
Ouachita  and  Little  rivers  at  Trinity,  La.,  in  forming  Black  Biver. 
Bayou  Ma9on  was  united  under  the  same  head  of  appropriation  with 
Tensas  Biver  by  the  act  of  1884.  This  stream  rises  in  Desha  County, 
southeastern  Arkansas,  near  the  source  of  Boeuf  Biver  and  a  few  miles 
west  of  the  Mississippi,  flows  in  a  general  southerly  direction  west  of 
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and  nearly  parallel  to  the  Tensas,  and  enters  the  latter  about  40  miles 
above  its  mouth. 

In  accordance  with  river  and  harbor  act  of  June  14,  1880,  examina- 
tions  of  both  streams  were  made  in  1880,  upon  which  the  plan  for  their 
improvement  is  based.  The  projectcontemplated  removing  snags,  logs, 
and  leaning  timber  obstructing  navigation ;  in  Tensas  River,  from  Dal- 
las, La.,  to  its  mouth,  about  134  miles,  at  an  estimated  cost  of  $23,000 ; 
and  in  Bayou  Mafon,  from  Floyd,  La.,  to  its  mouth,  about  98  miles,  at 
an  estimated  cost  of  $17,000.  (Report  Chief  of  Engineers,  1881,  pp. 
1457-1467.)  The  estimates  were  ba^ed  upon  calculations  for  continu- 
ous work  in  one  low- water  season,  and,  in  view  of  the  appropriations 
made,  are  without  value,  as  new  obstructions  are  added  every  year  and 
require  removal  in  the  interest  of  safe  navigation  from  time  to  time. 

The  following  appropriations  have  been  made  : 

By  act  of— 

March  3,  1881 $3,000 

July  5,  1884 4,000 

Augusts,  1886 4,000 

Augnat  11,  1888 5,000 

8eptemberl9,  1890 5,000 

July  13, 1892 5,000 

Total 26.000 

The  improvement  of  Tensas  River  was  commenced  by  hired  labor  in 
September,  1881,  at  Dallas,  La.,  where  the  Vicksburg.  Shreveport  and 
Pacific  Railroad  crosses  the  river;  work  was  carried  downstream  to 
near  Buckner  Place  and  suspended  the  latter  part  of  December,  1881, 
The  next  work  was  let  by  contract,  at  the  rate  of  $125  per  mile;  opera- 
tions commenced  at  the  mouth  October  29, 1884,  were  carried  upstream 
about  29  miles,  and  suspended  November 28, 1884.    The  contractmethod 
failed  to  prove  satisfactory  or  economical  for  the  class  of  work  required 
in  these  streams,.aud  subsequent  operations  were  conducted  by  hired 
labor.    As  no  work  had  been  done  in  Bayou  Mafon,  the  appropriation 
of  1886  was  applied  to  that  stream.    Operations  commenced  November 
14, 1886,  and  were  suspended  the  latter  part  of  January,  1887,  work 
daring  this  period  having  extended  from  Floyd  to  the  mouth  of  the 
bayoa.    In  October,  1887,  this  work  was  gone  over  from  Floyd  down  to 
Oakley,  about  22  miles  above  the  mouth,  operations  consisting  chiefly 
of  the  destruction  of  accumulations  of  drift,  most  of  which  was  burned. 
Work  was  resumed  February  1,  1889,  and  continued  until  April  22, 
1889,  extending  over  the  entire  portion  of  Bayou  Ma^on  included  in  the 
project  and  about  25  miles  of  Tensas  River  between  Mound  Bayou  and 
Tensas  Bluff.  The  wreck  of  the  steamboat  H,  J.  Dickey  was  removed  from 
Bayou  Ma^ou,  near  Delhi,  La.,  December  17,1891,  and  from  December 
29,  1891,  until  January  12, 1892,  a  chopping  party  was  employed  in  re- 
moving obstructions,  chiefly  in  the  channel,  from  the  lower  40  miles  of 
Bayoa  Macon,  work  having  been  stopped  thelatter  date  by  high  water. 
The  total  amount  exi)ended  to  June  30, 1892,  was  $17,980.64,  of  which 
$7,520^  were  applied  to  improving  Tensas  River  and  $10,451.39  to 
Bayou  Ma9on.    The  obstructions  were  removed  as  far  as  practicable 
wiUi  these  amounts,  and  in  Bayou  Ma^on,  the  principal  commercial 
branch,  improved  navigation  so  as  to  shorten  the  time  of  trips  about 
twelve  hours. 

During  the  fiscal  year  ending  June  30,  1893,  operations  were  con- 
tanned  as  follows: 

The  gauge  at  the  railway  bridge  near  Delhi,  La.,  where  the  plant 
used  upon  this  work  had  been  laid  up  since  operations  suspended  in 
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January,  1892,  showed  a  fall  from  29 J  feet  July  1  to  3  feet  August  21, 
1892.  The  boats  having  been  repaired  in  advance,  a  chopping  party 
was  organized  at  that  place,  August  22,  under  Overseer  Watkins 
Decker,  and  proceeded  up  stream  to  Floyd,  La.,  reaching  that  place 
August  24.  Active  operations  commenced  at  Floyd  Landing  the  fol- 
lowing day  and  were  continued  down  Bayou  Ma$on  until  December 
22, 1892,  when  work  was  suspended  by  high  water  at  Oak  Bluff  Bayou, 
about  16  miles  above  the  mouth.  The  quarter  boat  and  barge  were 
dropped  drown  stream  to  the  Kew  Orleans  and  !N'orthwestem  Railway 
Bridge  across  Tensas  Eiver  and  laid  up,  and  the  pai*ty  was  disbanded. 
Continued  high  stages  to  the  end  of  the  fiscal  year  prevented  resum- 
ing work. 

From  Floyd  down  to  Poverty  Point  the  bayou  was  very  narrow,  and 
considerable  clearing  was  done  to  give  an  increased  width  of  about  20 
feet  at  the  narrowest  places.  All  dangerous  channel  snags,  stumps, 
and  shore  snags  were  removed  on  the  way.  From  Epps  down  to  Her- 
ald Place  little  work  was  required,  as  the  bayou  throughout  that  stretch 
ranged  from  125  to  250  feet  in  width  and  from  12  to  25  feet  in  depth  at 
the  low  stage  of  water,  but  all  dangerous  channel  snags,  shore  snags, 
stumps,  and  logs  that  were  visible  were  removed,  and  also  one  tree 
slide  near  Oak  Landing.  Below  the  Herald  Place  to  mouth  of  Joe's 
Bayou  the  stream  is  narrow  and  crooked  and,  as  a  general  thing,  shal- 
low, with  an  occasional  deep  pool,  and  ranges  from  35  to  80  feet  wide 
at  a  low  stage.  This  stretch  was  obstructed  badly  by  overhanging  tim- 
ber and  brush,  which  was  cut  or  girdled;  six  tree  slides  were  removed, 
and  all  dangerous  channel  snags,  shore  snags,  and  stumps  were  cut  or 
destroyed.  Seventy-live  snags  and  logs  were  removed  under  and  around 
the  Vicksburg,  Shreveport  and  Pacific  Railroad  Bridge,  and  also  a  part 
of  the  wi:eck  of  the  steamboat  H.  J.  Dickey^  which  had  floated  down  to 
that  place  and  sunk.  Thirty-seven  stumps  in  the  channel  in  front  of 
Travis  Place  were  destroyed.  From  Joe's  Bayou  down  to  Campbell 
Place  the  bayou  is  wide  and  deep,  and  little  work  was  needed.  Between 
Nugia  Scott's  Landing  and  Alf  Scott's  Landing  the  bayou  is  narrow, 
and  was  obstructed  by  leaning  timber  on  the  banks  and  numerous 
stumps  in  the  channel.  The  timber  was  cut  or  girdled,  and  twenty- two 
stumps  were  destroyed  between  the  landings.  From  Jackson  Place 
down  to  Richland  Place  progress  was  slow,  as  the  channel  was  badly 
obstructed  by  snags,  stumps,  logs,  and  overhanging  timber,  the  tops 
of  the  trees  at  places  almost  meeting  across  the  bayou.  These  obstruc- 
tions were  removed,  the  most  notable  improvement  having  been  gained 
at  Floyds  Place,  where  the  channel  was  obstructed  by  logs  and  stumps 
and  leaning  timber  on  both  banks;  Collins  Place,  where  the  stream  was 
narrow  and  obstructed  by  leaning  timber  and  snags ;  at  the  Moore  Place^ 
where  a  large  oak  tree  had  slid  into  the  bayou,  almost  blocking  the  chan- 
nel ;  at  Andrews  Place  the  channel  was  badly  obstructed  by  large  caved- 

•in  trees;  and  just  above  Warsaw  Landing  a  large  number  of  snags, 
stumps,  and  trees  were  removed  from  the  channel.  Below  Warsaw  to 
Crockett  Point  the  Bayou  was  wide  and  in  fairly  good  condition,  and 
little  work  was  needed.  At  Crockett  Point  it  narrows,  and  for  a  dis- 
tance of  a  mile  below  was  full  of  sniags,  which  were  removed  and  the 
timber  cleared  from  the  banks.  From  Richland  Place  to  Killion  Gin, 
a  stretch  known  as  "the  Wilderness"  because  no  plantations  border  it, 
the  bayou  was  much  obstructed  by  snags,  logs,  stumps,  and  trees  which 

^had  blown  into  the  stream,  all  of  which  were  removed.  At  the  request 
of  steamboat  men,  the  mouth  of  the  small  bayou  above  Killion  Gin 
was  cleared  of  trees  and  brush,  to  give  a  place  for  boats  to  turn  around, 
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aft  Hteamboats  frequently  run  to  that  point  and  have  been  compelled 
to  back  oat  to  Tensas  Eiver,  on  account  of  the  narrow  channel.  Along 
the  front  of  Hall  Place  numerous  stumps  and  shore  snags  were  re 
moved.  Below  that  point  to  Wards  the  stream  was  in  fair  navigable 
condition^  but  from  Wards  to  the  Avenue  it  is  narrow,  and  heavy  work 
was  required.  From  the  Avenue  down  to  Oak  Bluff  Bayou  the  stream 
was  obstructed  by  snags,  logs,  and  stumps,  which  were  cut  or  destroyed, 
notable  work  having  been  done  between  Eureka  Landing  and  Higgin- 
bottoms  and  from  Brawhaws  to  Kimbles. 

The  following  is  a  summary  of  the  work  reported,  viz: 

SnagH  removed  fircm  obannel 7, 837 

Stamps  removed  from  channel  and  banks 11,597 

Shore  niaKS  removed ^ 13,028 

Logs  removed  from  channel  and  banks 15,288 

Leaning  trees  cut 68,336 

Trees  girdled 53,338 

Square  yarils  of  brush  and  willows  cut 50,035 

This  work  was  done  thoroughly  and  at  a  low  stage  of  water,  when 
the  majority  of  the  obstructions  in  the  channel  were  visible;  it  has  re- 
duced the  dangers  of  navigation  in  Bayou  Ma9on  to  Floyd  to  a  mini- 
mum, and  should  enable  boats  to  make  the  trip  in  6  to  8  hours  less 
time.  As  soon  as  the  water  is  low  enough  to  work  to  advantage,  opera- 
tions will  be  resumed  in  the  lower  part  of  Bayou  Majon.  Lower  Ten- 
Bas  Kiver,  from  the  mouth  up  to  the  junction  with  the  Mafon,  is  com- 
paratively free  of  obstructions  and  needs  no  work  at  present,  and  if 
there  is  a  balance  available  after  completing  operations  in  Bayou  Ma- 
5on  it  will  be  applied  to  the  removal  of  obstructions  in  upper  Tensas 
Biver. 

Although  new  obstructions  are  added  from  time  to  time,  it  is  believed 
that  with  the  balance  of  the  original  estimate  ($1^4,000)  in  a  single  ap- 
propriation both  streams  may  be  cleared  of  obstructions  so  thoroughly 
as  not  to  need  further  attention  for  years. 

Ganges  should  be  established  on  both  of  these  streams  on  the  line  of 
the  Vicksburg,  ShreveiK)rt  and  Pacific  Railroad,  both  to  ascertain  their 
rise  and  fall  and  to  give  infonnation  to  steamboat  men.  The  cost  of 
the  service  should  not  exceed  f  200  a  year  for  each  gauge.  A  gauge  at 
the  bridge  of  the  New  Orleans  and  Northwestern  Railway  across  Ten- 
sas River  at  Daniels  Ferry  would  be  useful,  and  could  be  established 
and  set  to  Cairo  datum  at  a  cost  of  about  $20. 

Money  statement. 

July  If  1802,  balance  nnexpended $3,019.36 

Amoont  appropriated  by  act  approved  July  13,  1892 5,000.00 

8, 019. 36 
Jane  30, 1893,  amonnt  expended  during  fUcal  year 6,444.00 

Jaly  1, 1893,  balance  unexpended 1,575.36 

Jaly  1,  1893,  outstanding  liabilities 38 

July  1,1893,  balance  avaUable 1,571.98 

f  Amount  ^estimated)  required  for  completion  of  existinjj  project 14, 000. 00 
.  Amount  tnat  can  be  profitably  expended  in  tiHcal  year  ending. Tune  30, 1895    14, 000. 00 
^  Submitted  in  compliance  with  reqnirement-s  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


2022      KEPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

COMMERCIAL  STATISTICS. 

The  river  and  bayoa  were  reported  navigable  from  November  15, 1892,  to  Jane  30. 
1893. 

Lisi  of  steamboats  engaged  in  navigation  of  Tensas  River  and  Bayou  Mofon  during  the 

fiscal  year  1893. 
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Summary  of  commeree  reported. 


Cotton 

Cotton  seed 

Hides  and  skins. 

Livestock 

Staves 

Lumber 

Miscellaneous... 


Articles. 


Total  down  freight. 
Return  freight 


Total 

Estimated  value 


1892- '93. 


498 

1,457 

3 

3 

26 


1,987 
662 


2,049 


:f  122, 500 


1891.'92. 


Tans. 
3,762 
4,876 


10 

71 

440 

1»942 


11,101 
5,886 


16, 987 


1890*91. 


Tons. 

2,700 

4,850 

10 

6 

1,032 


378 


9,036 
6,000 


15,036 


$990,000 


$999,500 


1889-'90. 


Tons. 
1,527 
2,920 
2 


8,825 
""iii 


7,824 
5,216 


13,040 


1742,390 


1888-'89. 


Tons. 
2,750 
4,000 
5 


3,500 


1.823 


12,303 
8,202 


20.506 


$1, 194, 100 


The  Vicksbnrg,  Shreveport  and  Pacific  Railroad  crosses  Bayoa  Ma^on  near  Delhi, 
La.,  and  the  Tensas  Kiver  at  Dallas,  La.  The  New  Orleans  and  Northwestern  Rail- 
road crosses  Tensas  River  near  Daniels  Ferry ,  Concordia  Parisb,  La. 


V8. 


IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPL 

Big  Black  River  has  its  source  in  Webster  County,  Miss.,  flows  in  a 
general  southwesterly  direction,  and  enters  Mississippi  Eiver  at  Grand 
Gulf,  37  miles  below  Vicksburg,  having  a  length  estimated  to  be  about 
400  miles. 

Under  river  and  harbor  act  of  March  3,  1881,  an  examination  of  this 
stream  was  made,  and  the  project  submitted  lor  its  improvement  con- 
templated two  seasons'  work  in  clearing  a  channel  suitable  for  naviga- 
tion at  high  stages  of  water  by  the  removal  of  snags,  logs,  leaning  tim- 
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ber,  etc..  from  Cox  Ferry  to  the  mouth,  about  130  niUes,  at  an  estimated 
cost  of  $32,000. 
The  following  appropriations  have  been  made: 

By  set  of— 

July  5. 1884 $5,000 

AugOBt  5. 1886 5,000 

July  13,1892 5,000 

Total 15,000 

The  first  appropriation  was  expended  in  1884-'85,  when  a  chopping 
party  removed  the  principal  obstructions  for  a  dii^tance  of  about  75 
miles  above  the  mouth. 

The  act  of  1886  required  that  no  part  of  the  appropriation  should  be 
used  until  the  State  of  Mississippi  caused  the  bridges  below  the  Vicks- 
burg  and  Meridian  Railroad  to  be  so  constructed  as  not  to  obstruct 
navigation.  The  bridges  referred  to  were  a  county  bridge  at  Baldwin 
Ferry,  about  70  miles  above  the  mouth;  a  county  bridge  at  Ivanhoe 
Ferry,  about  60  miles  above  the  mouth;  and  the  Louisville,  New  Or- 
leans and  Texas  Railway  Bridge,  about  15  miles  above  the  mouth.  The 
fixed  railway  bridge  was  changed  to  a  swing  bridge  in  1889,  in  accord- 
ance with  an  act  of  the  State  legislature,  and  the  Ivanhoe  Bridge  was 
replaced  by  a  ferry  in  1887. 

The  river  and  harbor  act  of  1890  removed  the  restriction  contained 
in  the  act  of  1886  and  authorized  the  expenditure  of  the  appropriation. 
The  project  was  modified  to  include  only  that  part  of  the  river  below 
the  Baldwin  Ferry  Bridge,  and  in  1891  a  snag  boat  and  chopping  party 
were  employed  on  that  stretch;  the  principal  work  done  was  between 
Baldwin  and  Ivanhoe  ferries,  a  distance  of  about  20  miles. 

No  work  was  done  during  the  fiscal  year  1892,  no  funds  being  avail- 
able, and  operations  have  not  been  resumed  under  the  act  of  July  13, 
1892,  for  the  reason  that  the  season  of  low  water  was  short  and  more 
important  works  of  the  district  required  attention  first. 

The  fixed  wooden  bridge  at  Baldwin  Ferry  was  replaced  during  the 
year  with  a  permanent  iron  swing  bridge,  plans  of  which  were  approved 
by  the  Secretary  of  War  April  28, 1892. 

In  view  of  the  small  amount  of  commerce  in  this  stream,  the  fact 
that  there  is  no  probability  of  an  increased  business  for  years  to  come, 
and  the  cost  of  maintaining  unobstructed  navigation  by  the  removal 
of  snags  and  drift  and  leaning  timber  added  every  year,  it  is  not  be- 
lieved that  any  farther  amount  can  be  expended  profitably  in  continu- 
ing the  work,  and  for  this  reason  no  estimate  is  submitt^ 


Money  statement. 


• 


Jaly  1, 1892,  balance  unexpended $248.77 

Amonn t  appropriated  by  act  approved  Joly  13,  1892 5, 000. 00 

6,248.77 
Jane  30,  1893,  amoont  expended  during  fiscal  year 162.84 

Jnly  1, 1893,  balance  unexpended 5,085.93 

July  l,vi£R93,  outatanding  liabilities .96 

Jttly  1, 1893,  balance  available 5,084.97 

COMMERCIAL  STATISTICS. 

This  stream  was  reported  navigable  from  tbe  latter  part  of  December,  1892,  io  end 
of  the  fiscal  year.  The  bead  of  navigation  is  tbe  Alabama  and  Vicktiburg  Uailway 
bridge,  13  miles  east  of  Vicksburg. 


2024   REPORT  OF  THE  CHIEP  OF  ENGINEERS,  U.  S.  ARMY. 

Lisl  of  atcrn-wheel  steamboaU  engaged  in  nnvigaiing  Big  Black  River  during  fiscal  year 

1893. 


Names. 
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Length. 
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Depth. 

Draft. 
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ii 
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^* 
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4.0 

Ft.  In. 

Ft.  In. 

YickRbnrg  and  Baldwin 

Ferry. 
Vicksburg   and   Beacan 

Island. 
Yickflburg  and   Mackey 

E'erry. 
{  Vickeiburg  and  Cox  Ferry . 
<  Vicksburg    and    Cowan 
(    Place. 

L.  H.  Sargent 

Dyeraborg 

Joe  (tug) 

1    10 
1      6 

5      6 

3    0 
8    0 

6    9 

■n 

Summary  of  commerce  reported. 

Articles. 

1892-'93. 

1891-'ltt. 

1890-'9l. 

CJotton  -. ............................................................ 

Twn: 

Ton9. 

IS 

(Jutton  flfful 

125 

30 

2,238 

60 

12 

Liniibfr 

*> 

Staves 

1,499 

471 

Froviftions 

22 

Grain 

10 

Saw  loss 

3,000 

14,250 
15,749 

9,449 

^ 

Total  ft^iehta 

5,453 
$22,900 

9,978 

- 

'RAt.imn.tArl  valnA 

$55,550 

$72,000 

The  Alabama  and  Vickshnrg  Railway  cros«^  Bic:  Black  on  a  fixed  bridge,  13  inile« 
east  of  Vickabnrg  and  the  Yazoo  and  Mississippi  Valley  Railroad  crosses  on  a  swing 
bridge^  about  15  miles  above  the  mouth. 


Vg. 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  River,  about  173  miles  long,  is  formed  by  the  junction  of  Tal- 
labatchee  and  Yallabusba  rivers  in  Leflore  County,  Miss.,  flows  in  a 
general  southerly  and  then  sou tli westerly  direction,  and  enters  Missis- 
sippi River  6  miles  above  Vicksburg. 

An  examination,  with  a  view  to  the  removal  of  wrecks  of  gunboats, 
steamers,  and  other  obstructions  placed  in  this  river  during  the  war,  was 
ordered  by  the  river  and  harbor  act  of  June  10, 1872,  and  was  reported  upon 
the  following  year.  (Report  Olrief  of  Engineers,  1873,  pp.  483, 484.)  A 
further  examination  was  made  in  1874,  and  estimates  were  submitt-ed  for 
thoroughly  clearing  the  river  of  obstructions,  within  a  period  of  four 
years,  at  a  cost  of  $120,000;  a  small  annual  appropriation  to  be  made 
thereafter  for  maintenance  of  improvement.  (Reports  Chief  of  En- 
gineers, 1874,  Part  1,  pp.  364-367,  and  1875,  Part  1,  p.  522.)  In  view  of 
the  appropriations  made,  this  plan  could  not  be  carried  out,  and  in  1876 
the  present  i)rqject  was  adopted,  which  contemplates  the  removal  of 
wrecks,  snags,  logs,  and  leaning  timber  obstructing  navigation  the 
entire  length  of  the  river,  as  far  as  practicable  with  the  funds  provided. 
New  obstructions,  caused  by  floods,  sliding  and  caving  banks,  etc.,  are 
added  from  time  to  time,  and  the  work  should  be  gone  over  every  year 
in  the  interest  of  safe  navigation. 
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The  following  approi)mtions  have  been  made:. 


By  art  of— 

March  3,  1873 $40,000 

Alarch3.  1875 12,000 

Augnst  14,  1876 15,000 

Juuel8,  1878: 25,000 

March  3,  1879 15,000 

June  14,  1880 12,000 

March  3,  1881 6,000 

Angmt2,  1882 8,000 


By  act  of-— 

July  5,  1884 $10,000 

Augn8t5,  1886 15,000 

August  11,  1888 32,000 

September  19,  1890 25, 000 

July  13,  1892 20,000 

Total 235,000 


The  first  appropriation  was  applied  in  1873-'74  to  the  removal  of  the 
wrecks  of  nine  vessels,  sunk  during  the  war,  viz:  The  Arca^iaj  R,  J. 
Lacklandj  Golden  AgCj  Glyde,  Petrel^  Ivy,  Van  i)om,  Polkj  and  Idaho. 
After  newspaper  advertisement  of  fifty  days  only  two  proposals  were 
received,  and  the  contract  was  let  to  the  lowest  bidder  tor  the  aggregate 
sum  of^  $35,450.  Experience  gained  by  this  work  showed  that  the  im- 
provement could  be  continued  much  more  economically  by  the  means  of 
a  snag  boat  operated  with  hired  labor,  and  in  1875  and  1877  the  United 
States  snag  boat  O.  O.  Wagner  was  employed  in  removing  wrecks  and 
other  obstructions.  In  1879  the  snag  boat  John  R.  Meigs  was  built,  and 
the  principal  work  since  has  been  done  with  that  boat.  The  benefits  to 
navigation  resulting  from  the  work  are  marked;  the  large  number  of 
wrecks  that  obstructed  the  river  and  limited  the  period  of  navigation, 
many  of  which  were  sunk  to  prevent  passage  during  the  war,  hs^been 
removed  so  as  to  present  little  or  no  obstru<;tious,  and  the  removal  of 
snags,  logs,  leaning  timber,  etc.,  was  carried  on  whenever  funds  were 
available  for  the  purpose,  giving  steamboat  navigation  from  head  to 
mouth  at  all  stages  the  year  round.  The  total  amount  expended  to- 
June  30, 1892,  was  $211,926.76  riui^luding  $7.33  outstanding  Uabilities: 
on  that  date),  part  of  which  haa  been  applied  to  constructing  the  snag 
boat  Meig^  in  1879,  the  purchase  of  a  pumping  dredge  boat  under  act  of 
1888,  and  to  the  survey  of  the  mouth  and  lower  river  in  1890. 

During  the  fiscal  year  ending  June  30, 1893,  operations  were  contin- 
ued as  follows : 

In  July  and  the  early  part  of  August  the  stages  of  water  were  too 
high  for  work.  August  22,  1892,  the  United  States  snag  boat  MeigSy 
P.  B.  Starr,  master,  left  Vicksburg  and  entered  Yazoo  River,  and  be- 
tween tliat  dat-e  and  September  4  worked  to  the  head  of  the  river  remov- 
ing heavy  tree  slides  and  other  obstructions  encountered.  During  the 
remainder  of  the  month  of  September  the  boat  was  employed  in  Talla- 
hatchee  River,  but  returned  to  the  Yazoo  October  1  and  worked  slowly 
downstream,  as  the  water  was  at  a  very  low  stage.  At  McCormacks 
Bar  the  channel  was  found  to  be  difficult  for  the  passage  of  steamboats 
and  a  wing  dam  150  feet  long  was  built  of  hard  timber  and  brush,  which 
caused  the  cbanuel  to  scour,  giving  an  immediate  depth  of  4  feet;  and 
sulifiequently  the  masters  and  pilots  rei>orted  that  the  dam  improved 
navigation  greatly.  On  the  way  down  heavy  work  was  done  at  the  fol- 
lowing points  and  bends,  viz:  Roebuck  Lake,  Oakwood,  Alligator 
Bayou,  head  of  Honey  Island  between  the  two  canals,  Shipps,  and  above 
and  below  Eagle  Lake  Landing.  After  reaching  Belzona  the  boat 
worked  back  over  the  stretch  between  that  place  and  Eagle  Bend,  and 
then  ran  down  to  Yazoo  City  to  work  from  that  place  to  foot  of  Honey 
Island,  as  it  is  operated  with  greatest  advantage  while  working  up- 
stream. In  addition  to  the  usual  work  of  taking  snags,  stumps,  and 
trees  from  the  channel,  a  great  many  dangerous  stumps  and  shore 
snags  were  removed,  and  all  sliding  timber  in  bends  or  on  points  was 
cleared  and  the  stumps  cut  even  with  the  ground.  In  the  "  Ox  Bows,^ 
or  short  bends  above  mouth  of  Tchula  Lake  to  Silver  City^  all  old 
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stamps  and  trees,  shore  snags,  and  wreck  heaps  were  removed.  After 
the  stretch  between  Yazoo  City  and  the  foot  of  Honey  Island  had  been 
worked  over  thoroughly,  the  Meigs  moved  down  to  the  mouth  of  Big  San- 
flower  River  to  work  through  "  the  Narrows,^  a  stretch  only  3  miles  in 
length,  but  as  indicated  by  the  name,  the  channel  is  contracted,  and 
was  much  obstructed  by  stumps,  shore  snags,  and  tree  slides  extending 
15  to  20  feet  into  the  river,  which  were  removed.  The  steamboat  John 
F.  Allefiy  a  vessel  of  134  tons,  130  feet  long,  24  feet  beam,  and  4.2  feet 
deep,  built  in  1884,  and  belonging  to  the  Tazoo  and  Tallahatchie  Trans- 
portation Company,  of  Vicksburg,  struck  an  obstraction  at  Liverpool 
Landing,  November  9,  and  sank.  A  large  tree  slide  at  that  place 
caused  the  wrecks  of  two  steamers,  sunk  in  1863,  to  rise  in  sight  for  the 
first  time  since  the  war  of  the  rebellion.  They  were  not  obstructions  to 
navigation  until  aft^r  the  slide  took  place.  The  steamei:  Allen  laid 
across  the  wrecks,  and  at  the  request  of  the  owners  the  snag  bo^t  Meigs 
was  authorized  to  aid  the  commercial  boats  in  attempting  to  raise  it, 
upon  written  release  from  all  liability  for  damages.  Three  attempts 
were  made,  at  different  times,  in  which  the  Meigs  assisted  by  pumping 
and  by  putting  chains  under  the  boat,  but  all  were  unsuccessful,  and 
Kovember  29  the  Meigs  came  to  Vicksburg  to  make  necessary  repairs 
of  capstan  machinery,  boiler,  and  wheel.  The  repairs  were  completed 
December  8,  and  between  that  date  and  December  24  the  Meigs  was 
employed  below  Yazoo  City.  Operations  were  suspended  the  latter 
date,  as  the  river  had  reached  a  stage  too  high  to  continue  with  advan- 
tage. The  snag  boat  remained  at  Vicksburg  until  January  24,  under- 
going necessary  repairs  of  machinery,  pumps,  breeching,  and  stumps  of 
chimneys,  iron  bulkhead  at  stem,  wheel,  etc.  January  24,  the  repairs 
were  completed  and  the  boat  was  ready  to  leave  for  Big  Sunflower 
Kiver,  but  at  the  solicitation  of  the  superintendent  of  the  Yazoo  and 
Tallahatchie  Transportation  Company,  was  sent  to  remove  a  coal  barge 
reported  as  obstructing  navigation  at  Eandom  Shot,  in  the  narrow 
stream  on  the  river  side  of  Honey  Island.  The  barge  was  found  partly 
sunk,  and  was  moved  January  27  to  a  place  out  of  reach  of  passing 
boats.  During  February,  March,  and  April  the  Meigs  was  employed 
in  Big  Sunflower  and  Tallahatchie  rivers,  and  since  then  the  stages  of 
water  have  been  too  high  for  work. 

The  following  is  a  summary  of  the  work  done  in  Yazoo  River  by  the 
snag  boat  Meigs  during  the  year: 

Snags  puUed. 533 

Stumps  pulled 363 

Logs  removed  from  channel 70 

Shore  snags  cut 1,479 

Stumps  cut  or  removed  with  explosives 1, 319 

Leaning  trees  cut 9,815 

Leaning  trees  topped 69 

Trees  girdled 2,076 

Square  vards  brush  and  willows  cut 930 

Lmear  feet  brush  wing  dam  built  at  McCormacks  Bar 150 

Wrecks  removed,  viz. :  Hog  chains  and  braces,  chimney  stumps,  part  of  roof,  and 
main  staircase  steamer  Katie  Rohhins  (sunk  1889  near  Sunflower  Cut-off),  coal  barge 
at  Random  Shot,  also  caisson  of  old  bridge  piei*  at  Yazoo  City. 

This  work  put  Yazoo  Eiver  in  good  navigable  condition,  but  as  sna^ 
and  tree  slides  are  brought  into  the  stream  at  each  Hood  the  work  wUl 
have  to  be  continued  for  many  years. 

During  a  severe  wind  storm  March  3, 1893,  the  pumping  dredge  boat 
belonging  to  this  work  and  laid  up  in  Lake  Centennial  at  Vicksburg, 
was  wrecked;  the  boat  capsized  from  the  force  of  the  wind,  and  the 
hull  broke  in  two  and  sank.    After  the  return  of  the  snag  boat  Meig9 
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to  Vickabui'g  the  latter  part  of  March,  tlie  boat  was  raised  and  moved 
to  bank,  and  the  greater  portion  of  the  machinery  recovered.  There  is 
a  balance  available  of  $2,317.99  from  the  allotment  by  act  of  1S88  for 
constructing  this  boat,  which  probably  will  suffice  to  rebuild  the  hull. 
The  rest  of  the  plant  is  in  good  working  condition,  but  it  is  probable 
that  new  boilers  will  be  required  on  the  Meigs  before  long,  or  at  least 
that  very  general  repairs  will  be  neces^ry.  The  tubes  have  leaked  more 
or  less,  and  have  been  expanded  and  fitted  with  ferules,  and  18  new 
tubes  have  been  put  in,  and  an  iron  deck  has  been  ordered  for  the 
space  under  the  boilers.  As  the  boat  carries  a  large  crew  when  at 
work,  every  precaution  should  be  taken  to  insure  against  fire  and  ex- 
plosions. 

Work  in  Tazoo  aqd  tributary  streams  could  be  carried  on  more 
economically  if  they  were  grouped  together  as  a  system  and  appropri- 
ations made  under  one.  head,  with  a^otments  for  each  stream.  The 
plant  could  theft  be  bought  from  the  general  appropriation  and  its  use 
charged  pro  rata  without  being  a  heavy  burden  upon  any  one  stream. 
A  modem  dredge,  preferably  self  propelling,  would  be  of  great  use  in 
parts  of  Yazoo,  Tchula  Lake,  and  Big  Sunflower,  but  the  largest  appro- 
priation of  late  years  for  any  one  of  the  streams  mentioned  would  not 
be  sufficient  forthe  purpose.  So  also  with  regard  to  pile-drivers,  quarter 
boat8,  or  small  hand-snagging  outfits,  the  idea  being  to  have  a  district 
plant  to  be  used  on  any  of  the  streams  of  the  system  when  needed.  The 
estimates  are  made  with  this  view,  the  work  required  not  being  of  a 
kind  that  can  be  done  advantageously  or  satisfactorily  by  contract.  A 
great  deal  of  work  remains  to  be  done  in  clearing  the  banks  of  leaning 
timber  to  prevent  tree  slides  and  snags,  and  to  make  the  passage  of  the 
sharp  bends  safer,  and  this  can  be  done  most  economically  by  shore 
parties  housed  and  subsisted  on  quarter  boats,  leaving  the  heavy  work 
to  be  done  at  the  proper  or  convenient  time  by  the  snag  boats.  There 
are  also  many  places  where  the  channel  is  injured  by  dispersion,  and 
where  chutes  should  be  closed  or  wingdams  built.  As  Yazoo  and 
tributaries  are  not  subject  to  heavy  drift,  work  of  the  kind  need  not  be 
expensive,  and  {igrobably  sheet  piling  would  answer  very  well. 

DETAILED  ESTIMATES. 

General  $ervic0  plant. 

Drvflj^ $30,000 

Pile-driver 4,000 

QiiArter-l>oat« 2,500 

Skiffs,  tools,  riffirinir,  eto 3,500 

$40,000 

SeiTice  of  plant, 

ExpensoB  of  snsf^  boats 24,000 

Expenses  of  dreclf^es 9,000 

Expenses  of  shore  parties 7, 000 

40,000 

Care  of  plant, 

KewboUers 4,000 

Hull  repairs 3,000 

General  and  extraordinary  repairs 1, 500 

Fleet,  wages,  supplies,  etc 1,500 

10, 000 

Surveys, 

Local  •orreys,  ganges,  discharge  measaremen te,  etc 6, 000         6, 000 

J  dministratUm, 

Office  expenses,  rent,  supplies,  etc 1, 500 

Assistant  engineers,  draftsmen,  trausportation.  and  incidentals  . .      2, 500 

4,000 

Total ^ 100,000 
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Money  statement. 

July  1,  1892,  ba]aiu)e  unexpended $3,080.57 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

23,080.57 
Juue  30,  1893,  amount  expended  during  fiscal  year 11, 639. 15 

July  1,  1893,  balance  unexpended... -\ , 11,441.42 

July  1,  1893,  outstanding  liabilities \ 19.82 

Julyl,  1893,  balance  available... 11,421.60 

(  Amount  tbat  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
^  Submitted  in  compliance  wit<h  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKBCIAL  STATISTICS. 


During  July  and  August,  1892,  navigation  from  Yioksburg  was  suspended  on  ac- 
count of  the  bar  at  the  mouth.  With  the  mouth  open,  the  tiver  is  navigable  its 
entire  length  the  year  round. 

LiBt  of  steamboats  that  navigated  Yazoo  River  in  fiscal  year  1893. 
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Summary  of  commerce  reported. 


Articles. 


CoMon 

Cott4>o  aocd 

HMee  and  nkins 

I4tc>  stock 

Lamber 

SUkves , 

ProviaioDs 

Grttin 

8«wlon 

"^fjt*^'**M***!T^  ............................. 

Total  freii^htA  for  Yaeoo  proper 

Total  freights  from  tributaries 

T(4al  firaights,  Yasoo  and  tributariea 

Satlmated  valae 


1892-'98. 

1891-*92. 

1890-'91. 

Ton$. 

Tons. 

T(ms. 

11.094 

15,653 

13,750 

12,795 

16, 570 

12,500 

2« 

19 

10 

79 

134 

60 

3,122 

3.318 

3,600 

12  488 

6,804 

1,350 

«.547 

10,503 

9, 020 

6,107 

12,531 

11,080 

11.800 

15  000 

2, 140 

8,507 

12,624 

10,540 

74,565 

93,305 

64,050 

124.887 

116,021 

97,588 

199,452 

209,226 

101,638 

$4,329,000 

17,351,500 

$6,813,275 

The  Georgia  Paoiftc  division  of  the  Richmond  and  Danville  Railroad  crosses  Ya2M>o 
River  at  Fort  Loring,  5  miles  below  Greenwood,  and  the  Yazoo  and  Mississippi  Val- 
ley Railroad  crosses  about  15  miles  above  the  month.  The  latter  has  a  brancn  from 
Clarksdale  to  Minter  City,  on  the  Tallahatchee,  which  will  be  extended  down  the 
stream  to  Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad  f^om  Par- 
eons,  on  the  Ynllabnsha,  to  Jackson,  Miss.,  mns  parallel  to  tlie  river,  touching  at 
Greenwood,  Sidon,  Tchola,  and  Yazoo  City,  and  has  a  tap  line  from  Tchula  lo  the 
maiA  line  at  Darant. 


Vio. 


IMPROVEMENT  OP  MOUTH  OF  YAZOO  RIVER,  MISSISSIPPI. 

The  shifting  bar  at  the  mouth  of  Yazoo  Eiver  is  the  most  serious 
obstructioD  to  commerce,  and  boats  that  could  navigate  the  principal 
8tr  ams  of  the  Tazoo  Valley  system  (about  800  miles)  without  hindrance 
are^revented  at  low  stages  from  entering  or  leaving  without  lighter- 
ing) and  frequently  navigation  across  the  bar  is  closed  altogether. 

The  river  and  harbor  act  of  1890  directed  that  a  survey  be  made  from 
the  Louisville,  New  Orleans  and  Texas  Eailway  (now  Yazoo  and  Mis- 
sissippi Valley  Eailroad)  Bridge  to  the  mouth,  to  determine  in  what 
nuumer  the  mouth  could  be  improved  to  permit  free  passage  of  vessels 
at  all  seasons  of  the  year,  and  to  include  an  investigation  of  the  feasi- 
bility and  advantage  of  making  a  new  outlet  tor  the  river,  by  way  of 
Chickasaw  Bayou  or  otherwise,  with  an  estimate  of  cost. 

The  report  and  maps  of  this  survey  were  submitted  February  4, 1892, 
and  the  report  was  reprinted  in  Report  of  Chief  of  Engineers,  1892,  pages 
1627-1042.  The  improvement  proposed  contemplates  the  formation  of 
a  new  outlet  from  the  former  mouth  of  the  Yazoo  on  Old  River,  through 
the  deep  water  in  Old  River,  across  the  lowlands  between  Long  and 
Bamett  lakes  to  Lake  Centennial,  around  the  head  of  De  Soto  Island, 
along  the  front  ofVicksburg,  and  entering  Mississippi  River  on  the 
channel  side  at  Kleinstou.  The  cost  of  the  work  required  was  esti- 
mated at  $1,500,000. 

The  river  and  harbor  act  of  July  13, 1892,  provided  an  appropriation 
of  $75,000  for  commencing  the  improvement  in  accordance  with  the 
foregoing  project,  to  include  borings  and  gaugings  and  obtaining  the 
right  of  way,  and  appears  to  have  been  based  upon  the  first  item  of  my 
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estimates,  page  1630,  r^ort  of  1892,  viz:  "Cost  of  right  of  way^500 
acres,  more  or  less,  clearing,  grubbing,  etc;,  $75,000.^ 

The  report  of  Assistant  Engineer  Marshall  shows  the  progress  made 
during  the  year  on  the  survey  and  locations  of  trial  and  final  lines  for 
the  canal.  All  of  the  field  work  has  been  plotted  and  the  maps  will  be 
finished  at  an  early  day.  The  precise  levels  have  been  completed  and 
the  notes  are  now  being  checked  in  the  office,  and  most  of  the  discharge 
observations  have  been  worked  up.  The  precise  levels  will  be  of  no 
little  value  to  the  tributary  streams  as  well  as  to  Yazoo  Eiver,  the  line 
serving  as  a  base  from  which  to  run  side  lines  from  gauges  to  deter- 
mine their  rise  and  fall  and  slopes.  For  example,  the  line  from  Green- 
ville, on  Mississippi,  to  Greenwood,  on  Yazoo,  crossed  Sunflower  at 
Baird,  about  80  miles  above  its  junction  with  Yazoo  at  1/ Argent. 
Gauges  having  been  established  at  both  places,  the  actual  differences 
of  elevation  of  the  water  surfaces  were  as  given  in  the  following  table, 
the  references  being  in  meters  above  Cairo  datum: 


1893. 

Apr.  19. 

May  23. 

May  27. 

May  28. 

May  31. 

Jane  3. 

Jnne  9. 

Baird 

36.40 
30.83 

35.55 
35.37 

35.27 
35.22 

35.44 
35.17 

35.42 
35.08 

35.67 

38.71 

JJ Arfirent .................... 

34.83 

Fall  in  80  miles 

Or  in  feet 

6.57 
18.27 

0.18 
0.60 

0.07 
0.22 

0.27 
0.87 

0.34 
1.12 

0.60 
2.27 

1.M 
tt.S7 

It  will  be  noticed  that  the  oscillation  at  Baird  was  small,  while  the 
water  at  the  mouth  rose^ considerably,  and  therefore  the  differences 
divided  by  the  distance  would  not  give  the  slope,  but  they  show  that 
without  flood  from  Mississippi  River  Sunflower  may  become  almost 
deadwater  if  not  actually  a  reservoir  for  Yazoo  at  certain  stages,  or 
for  backwater  from  Mississippi  if  the  streams  of  the  Yazoo  system  do 
not  pass  ordinary  high  water  when  the  great  river  is  in  flood.  Pilots 
have  stated  that  frequently  there  was  a  strong  current  down  Yazoo  into 
Sunflower,  and  it  is  said  that  once  a  raft  having  got  loose  in  Yazoo  was 
found  after  much  search  about  5  miles  up  Sunflower.  Gauges  having 
been  established  at  Greenwood,  Satartia,  the  Yazoo  and  Mississippi  Val- 
ley Railroad  Bridge,  and  at  the  mouth,  and  read  with  those  at  Yazoo  City 
and  Kleinston,  show  that  the  high- water  limit  of  Yazoo  River,  as  plot- 
ted on  the  hydrograph  of  1891,  was  about  3  meters  (10  feet,  more  or 
less)  above  the  high- water  line  of  this  year  at  all  stations  above  the 
influence  of  backwater,  the  high  water  at  Yazoo  City  being  actually  11 
feet  below  the  high-water  mark  of  1882,  when  the  levees  were  down, 
although  the  height  at  Kleinston  was  very  near  the  same,  being  only  1 
decimeter  less  (about  four-tenths  foot)  this  season.  The  discharge  ob- 
servations taken  at  L' Argent  June  3,  1893,  show  an  apparent  loss  in 
the  mouth  of  Sunflower  River,  which  is  undoubtedly  due  to  the  fact 
that  the  current  was  too  sluggish  to  be  recorded  by  the  meter.  The 
high- water  fall  from  Yazoo  City  to  Kleinston  this  year  was  only  1.43 
meters,  and  a  comparison  of  the  discharge  measurements  shows  that 
unless  there  should  be  considerable  breaks  in  the  levee  system  the 
dimensions  of  the  proposed  canal  should  be  ample. 

The  prolonged  high  water  in  Mississippi  River  this  season  has  pre- 
vented making  borings,  and  it  is  not  probable  that  they  can  be  com- 
menced before  September.  However,  it  is  not  believed  that  so  many 
will  be  required  as  first  supposed,  or  indeed,  that  any  serious  errors 
would  be  made  if  it  should  be  found  impracticable  to  make  them  at  alL 
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A  few  trial  holes  may  be  bored  to  determine  the  presence  of  rock  or 
hard  material,  bat  it  is  sdmost  certain  that  no  drift  will  be  found.  The 
statement  in  my  report  of  1892,  that  the  branches  near  Vicksburg 
called  Old  River  and  Wrong  End  of  Old  Eiver  were  formerly  a  bend  of 
Mississippi  Biver,has  been  con  firmed  by  the  maps  of  Lieutenant  Ross's 
reconnaissance  of  1765,  Land  Grant  map  of  1774,  and  Collot's  Inap  of 
1796,  for  copies  of  which  I  am  indebted  to  the  researches  of  Captain 
Palfirey,  Corps  of  Engineers.  These  maps  show  the  bend  with  Yazoo 
entering  at  the  turn  as  described  in  the  journal  of  the  officer  on  the 
expedition  of  1739.  (Report  Chief  of  Engineers,  1892,  page  1637.)  The 
cut-off  must  have  occurred  between  1797  and  1808,  according  to  sailing 
directions  published  in  the  latter  year,  leaving  Yazoo  to  find  its  way 
by  either  branch  until  the  lower  filled  up,  after  which  it  pursued  a 
lengthening  channel  as  the  bar  advanced,  its  scouring  power  diminish- 
ing  with  every  flood  of  the  Mississippi,  until  now  boats  drawing  30 
inches  can  not  enter  at  a  stage  of  8  feet  on  the  Kleinston  gauge.  Under 
such  conditions  it  was  evident  that  no  permanent  improvement  could 
be  made  at  the  present  mouth,  even  with  unlimited  fdnds,  and  there- 
fore the  plan  of  diverting  the  Yazoo,  though  costly,  was  submitted,  and 
if  this  work  shall  not  be  authorized  it  will  be  best  to  leave  things  as 
they  are,  with  a  passable  entrance  for  small  boats  for  portions  of  each 
year,  and  probable  suspensions  for  two  or  three  months  under  certain 
eond[itions  of  relative  stages  in  Yazoo  and  Mississippi  Rivers. 

The  benefits  of  the  proposed  work  will  consist  in  giving  a  navigable 
cmtlet  to  the  streams  of  the  Yazoo  system  at  all  stages  by  turning  the 
river  past  Vicksburg  to  enter  Mississippi  in  deep  water  at  the  bend  at 
Kleinston,  while  restoring  Vicksburg's  river  front;  reducing  the  back- 
water limit  of  Mississippi,  and  at  the  same  time  relieving  the  pressure 
on  Delta  Point  by  contributing  the  discharge  some  4  miles  further  down- 
stream, and  finally  in  furnishing  occasion  for  extending  the  line  of  levee 
protection  of  Yazoo  Front.  Steps  have  already  been  taken  to  organize 
a  new  levee  district  to  fit  in  between  the  State  district,  which  ends 
about  20  miles  above  Vicksburg,  and  that  under  the  officer  in  charge  of 
the  fourth  district  of  Mississippi  River,  with  the  view  of  cooperating 
with  the  United  States  and  State  engineers  in  completing  the  line  of 
defense,  and  maps  are  now  being  made  from  those  of  the  Mississippi 
River  Commission,  to  be  supplemented  by  local  surveys. 

With  Yazoo  Front  permanently  closed  by  substantial  levees,  the  im- 
provement of  the  streams  forming  the  Yazoo  system  should  be  less  ex- 
pensive and  more  stable,  since  they  should  have  only  their  own  drain- 
age to  carry  instead  of  being  swollen  by  destructive  additions  from  Mis- 
sissippi River,  and  even  if  breaks  should  occur  in  the  main  line  it  is  not 
believed  that  the  disturbance  would  be  either  general  or  serious  in  any 
of  them. 

As  the  high- water  line  falls  the  banks  will  become  more  stable  and 
caving.and  slides  diminished,  navigation  made  safer  and  more  certain, 
and  the  development  of  the  valley  hastened. 

In  diverting  the  Yazoo  difficulties  will  be  encountered,  some  of  which 
may  not  have  been  foreseen;  the  banks  may  not  stand  at  so  steep  a 
slope  as  exi>ected,  and  sudden  rises  may  cause  larger  fills  than  antici- 
pated before  the  cut  is  finished,  but  the  ground  has  been  gone  over  very 
carefully,  and  liberal  provisions  made  for  delays,  cost  of  material,  and 
me  in  wages,  so  that  it  is  believed  that  the  final  estimates,  though 
$300,000  less  than  submitted  in  the  first  report,  will  cover  all  contin- 
gencies. The  only  elements  of  uncertainty-  are  the  relative  scour  and 
fill  after  the  work  is  Wished  until  the  new  river  shall  have  established 
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Sts  regimeD.  The  river  in  front  of  Vicksburg  having  been  the  Missis 
*sippi  before  the  cut-olf  of  1876,  and  very  deep,  has  flUed  with  mud,  and 
»thi8,  4^f  course,  will  scour;  but  it  maybe  necessary  to  narrow  the 
|benA  called  Wrong  End  of  Old  Eiv^r,  and  to  reduce  the  area  of  section 
Hn  tyake  Centennial  to  prevent  dispersion.  Much  of  the  latter  will  be 
^a^icomplished  by  depositing  the  material  from  the  cut,  and  in  fact  per- 
liaps  all  of  it  maybe  done  in  that  way,  the  only  doubt  being  lest  too 
much  be  done.  With  regard  to  the  dams  across  the  present  channel  of 
Yazoo  Eiver  and  at  West  Pass,  it  may  be  that  the  former  still  will  be 
required,  though  for  a  different  reason  than  first  given,  namely,  to  keep 
the  Mississippi  out.  Since  the  present  mouth  of  Yazoo  is  filled  with 
sand  by  Mississippi  Eiver  in  flood  it  should  fill  more  rapidly  if  Yazoo 
is  diverted,  and  should  not  scour  at  all,  but  continue  to  fill  until  above 
ordinary  high  water,  just  as  happens  at  other  places  on  Mississippi 
Eiver  where  the  bars  grow  out  and  up.  The  dam  at  West  Pass  may 
not  be  needed,  or  the  filling  may  be  done  by  dredging  at  ihuch  less  cost 
than  estimated  for  mattresses  and  piling;  and,  finally,  it  may  be  found 
unnecessary  to  reveb  the  canal.  The  time  required  for  the  work  can 
not  be  forcast,  because  the  date  of  possible  appropriation  can  not  be 
assumed,  the  time  for  constinicting  the  plant  only  approximated,  and  the 
stage  of  Mississippi  Eiver  when  the  plant  shall  be  ready  is  not  to  be 
predicted.  The  amount  of  levee  work  on  the  left  bank  of  Yazoo  and 
down  to  the  beginning  of  the  cut  will  be  small,  as  the  banks  are  gen- 
erally above  ordinary  high  water.  Part  of  the  spoil  from  the  cut  will 
be  deposited  on  either  side  to  raise  the  general  level  of  the  low  land, 
»nd  this  will  furnish  material  for  parallel  levees.  With  crowns  of  6 
feet  and  slopes  one  upon  three,  the  average  fill  should  not  exceed  6  feet 
tfbr  all  of  the  levees  that  possibly  may  be  needed,  for  which  $50,000  wUl 
he  ample.  These  levees,  with  the  fill  on  the  left  bank  of  the  cut,  may 
impound  water  and  require  drainage  ditches  to  the  bayous  connecting 
\rith  Lake  Centennial,  but  considering  the  enhancement  in  value  of  the 
lavds  between  Yazoo  and  the  canal,  the  greater  part  of  which  are  now 
^stlbject  to  overflow  at  extreme  high  water,  this  work  should  be  done  by 
the  owners;  but  in  any  case  the  cost  will  be  small  and  hardly  need  be 
considered. 

If  the  work  should  be  done  by  contract  a  large  force  of  inspectors 
would  be  required,  and  an  engineering  party  kept  in  the  field  most  of 
the  time  to  measure  the  work  done;  and  to  cover  such  expenses,  with 
those  tor  office  administration,  etc.,  not  less  than  10  per  cent  of  the  esti- 
mates would  be  required. 

The  estimates  in  Assistant  Engineer  Marshall's  report  have  been 
revised  and  checked,  the  final  oomputa.tions  having  been  made  with  the 
rolling  planimeter  described  in  my  rei)ort  on  Eed  Eiver,  but  after  care- 
ful study  of  them,  the  maps,  and  the  country,  I  have  thought  it  best  to 
increase  the  amounts  both  to  allow  for  excess  of  measurement  in  bank 
or  scows  over  that  in  place,  and  also  to  leave  margin  for  slips  {tnd  fill 
and  for  enlarging  the  section  of  canal  and  basin.  The  allowance  of  16 
per  cent  given  by  Assistant  Engineer  Copped  for  difference  between 
section  and  scow  measurement  in  the  Vicksburg  Harbor  work  was 
obtained  by  careful  computation,  but  it  is  smaller  than  usually  esti- 
mated for,  and  if  the  excavation  is  to  be  made  either  by  hydraulic 
methods  or  by  dredges  which  require  considerable  water  to  carry  off 
the  material  from  the  hoppers  it  should  be  not  less  than  25  per  cent  I 
have  also  allowed  20  per  cent  for  enlarging  the  cut  from  Old  Eiver  to 
Lake  Centennial  and  for  contingencies.  The  proportions  of  section 
withslope  of  one  upon  two  will  give  a  discharge  area  sufficient  for  Yazoo, 
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provided  the  banks  will  stand  at  that  angle,  but  it  will  be  cheaper  to 
make  the  canal  somewliat.  wider  by  successive  rectangular  cuts  uutil 
the  required  depth  is  gained  than  to  spend  time  upon  trimming  and 
grading  the  slopes,  and  let  the  slopes  form  themselves,  the  final  bottom 
width  and  depth  being  the  important  features.  I  have  therefore  revised 
the  estimates  as  for  the  full  amount  in  scows  or  on  bank  for  a  rectang- 
ular cut  of  such  width  as  to  allow  for  transformation  of  vertical  sides 
to  slopes  as  great  as  one  upon  five,  and  yet  leave  a  water  line  of  not 
less  than  50  meters  width  (say  150  feet)  at  zero  of  the  gauge. 

The  width  of  the  right  of  way  is  made  greater  (1,000  meters)  than 
first  proposed  to  give  ample  room  for  part  of  the  spoil  and  the  levees 
on  either  side  of  the  canal.  If  a  less  width  should  be  chosen,  sufficient 
allowance  might  not  be  given  for  berm  and  for  natural  enlargement,  and 
the  probable  small  saving  would  be  very  much  less  than  the  amount 
that  might  be  required  for  additional  land  for  levees  bought  after  the 
improvement. 

To  do  the  work  by  contract  would  require  the  fiill  amount  of  the  first 
estimate,  less  the  first  appropriation,  to  wit:  $1,425,000  and  increase  the 
time  for  completion.  Bidders  must  make  large  allowances  for  interest, 
insurance,  accommodation,  and  delays  before  estimating  their  profits,  all 
of  which  would  be  omitted  in  case  the  work  were  done  by  hired  labor  with 
plant  and  material  owned  by  the  United  States.  The  possible  delays 
and  interruptions  arising  from  re-advertising,  failures,  etc.,  as  in  the 
case  of  Philadelphia  Harbor,  cannot  be  estimated.  Since  the  project 
contemplates  postponing  construction  of  dikes,  dams,  etc.,  and  perhaps 
omitting  them,  the  plant  would  be  larger  than  I  have  estimated  for 
that  class  of  work,  if  required,  since  it  cannot  be  done  advantageously 
by  contract.  My  estimates  are  for  first-class  dredges  and  appliances 
suil^  to  the  work  proposed,  purch^e  of  fuel  and  supplies  in  large 
amounts  in  open  market  or  by  contract,  good  wages,  lodging,  subsist- 
ence, and  medical  and  surgical  attention,  and  prosecuting  the  work 
in  8-hour  shifts  without  interruption  (except  between  midnight  of  Sat- 
urday and  midnight  of  Sunday),  unless  at  extreme  unfavorable  stages, 
making  all  minor  repairs  to  hulls,  machinery,  and  tools  at  the  fleet, 
care  when  laid  up;  engineering,  administration,  and  contingencies, 

GENERAL  ESTIMATES. 

Plant  for  canal. 

Dredges $150,000 

Damp  scows 45,000 

Steamboats 50,000 

Coal  barges 36,000 

Qasrter  and  mess  boats .^  7, 200 

Machine-shop  boat *  6, 000 

Storeboat 1,200 

Pnmpboat 1,000 

Hospital  boat 2,000 

Tools,  rigging,  skiffs,  horses,  wagons,  etc 4,000 

270,000 
Spare  parts,  renewals,  repairs,  care,  etc 30,000 

300,000 
Excavating  and  depositing  4,500,000  cubic  meters,  more  or 

lew,  at  10c 450,000 

Total  for  dredging $750,000 

E»a  93 128 
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Additional  plant  for  dams,  etc. 

Pile-drivers *..... $8,000 

Mattress  boats 7, 000 

Stone  and  brash  barges 24,000 

Skiffs,  tools,  rigging,  etc 2,000 

41,000 
Spare  parts,  renewals,  repairs,  care,  etc 4,000 

45,000 
Brash,  stone,  wire,  piling,  etc.,  and  labor  ou  dums,  levees,  re- 
vetments, etc *» 280,000 

Total  for  constrnction $325, 000 

Office  charges,  engineering,  maps,  administration,  and  contingencies.. .  50, 000 

Amount  appropriated  by  act  of  July  13,  1892 75,000 

Revised  estimate 1,200,000 

Amount  required  to  be  appropriated  to  complete 1, 125, 000 

The  estimates  of  capacity  are  based  upon  one-third  the  reported 
amounts  done  by  large  dredges  under  average  conditions  j  the  working 
time  of  dredges  is  estimated  at  twenty-two  days  each  month  to  allow 
for  moving,  breaking  down,  and  repairs,  and  the  minimum  excavation 
is  estimated  at  220,000  cubic  meters  the  month,  with  a  probability  of 
large  increase.  Carried  on  as  outlined  in  three  shifts  daily,  there  will 
be  required  a  force  of  about  250  men  at  a  daily  cost  of  $733.33,  appor- 
tioned as  follows:  Wages,  $435;  subsistence,  $75;  fuel,  $197;  oil  and 
waste,  $26.33,  or  $22,000  the  month,  which,  with  the  charges  for  office, 
engineering,  and  contingent  account,  will  require  an  allotment  of  not 
less  than  $425,000  for  the  first  year  and  $700,000^  or  so  much  thereof  as 
needed,  for  the  time  remaining  to  complete.  If  it  should  be  decided  to 
have  the  work  done  by  contract,  $1,426,000  would  be  required,  of  which 
about  $600,000  should  be  available  for  the  first  year;  but  it  is  my  opin- 
ion that  the  method  upon  which  I  have  based  my  estimates  would  be 
most  economical  and  advantageous  to  the  United  States.  Under 
favorable  conditions  the  canal  should  be  open  to  navigation  in  about 
thirty  months  from  the  date  of  the  appropriation,  on  the  assumption 
that  six  months  will  be  required  for  delivery  of  the  plant  and  a  mini- 
mum excavation  of  220,000  cubic  meters  the  month,  with  a  probability 
of  reducing  the  time  to  two  years.  During  the  summer  and  autumn 
the  subject  of  plant  will  be  taken  up  and  plans  and  specifications  made, 
and  probably  the  right  of  way  will  be  bought  and  cession  of  jurisdic- 
tion obtained  from  the  State  of  Mississippi.  There  is  submitted  an 
outline  map  showing  the  final  route  for  the  canal,  with  sketches  of  the 
early  maps,  showing  the  bends  of  Mississippi  Eiver  before  the  cut-offs 
of  about  loOO  and  1876,  and  a  drawing  of  the  suspended  pantograph. 
Assistant  Engineer  Marshall's  report  is  given  below. 

Money  statement 

« 

Amount  appropriated  hy  act  approved  Jnly  13, 1892 $75, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 9, 419. 15 

July  1, 1893,  balance  unexpended 65,580.85 

July  1, 1893,  outstanding  liabilities •  3.27 

July  1,1893,  balance  avaUable 65,577.58 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 125, 000. 00 

Amount  that  can  be  profitably  expend' il  in  fiscal  year  ending  June 

<      30,1895 1,125,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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report  of  assistant  engineer  h.  m.  marshall. 

United  States  Engineer  Office, 

Vickshurg,  June  19, 1893, 

Japtain  :  I  haye  the  honor  to  report  on  improyement  of  month  of  Yazoo  Riyer 
follows: 

k  qoarter  boat  was  towed  from  Barbie  Landing,  Louisiana,  to  Vioksbnrg,  Miss., 

'  United  States  snag  boat  Howell,  and  repaired  the  latter  part  of  September. 

Beginning  early  in  October,  a  small  topographical  paxty  made  a  close  stadia  snr- 

(f  of  that  region  between  Lake  Centennial  and  tne  Wrong  End  of  Old  Riyer, 

^ngh  which  the  most  favorable  route  for  a  diyersion  canal  must  lie.    Land  records 

f  the  county  were  examined  for  descriptions  of  property  lines  and  the  owners' 

Ovindaries  located  on^  the  ground.      Preliminary  lines  were  run  for  leyees  along  the 

mte  and  prolonged  up  Old  and  Yazoo  rivers  as  far  as  mouth  of  Steele  Bayou. 

isvels  were  run  and  hi^^h  and  low  water  gauge  sections  set  at  short  intervals 

«low  Yazoo  and  Mississippi  Valley  Railroad  bridge.     In  connection  with  the  pre- 

Im  levels,  of  which  more  will  be  said  presently,  gauges  were  set  at  the  railroad 

fridge,  L' Argent,  the  junction  of  Big  Sunflower  and  Yazoo  rivers,  and  at  Satartia. 

fhe  gauges  at  Yazoo  City  and  at  Fort  Loring,  the  Georgia  Pacific  Railway  crossing, 

rere  connected  with  the  system,  and  a  gauge  set  on  BigSunflower  at  Baird  Station, 

Jhe  Georgia  Pacific  Railway  crossing  of  that  river.     The  fieldwork  is  undergoing 

Iffice  computation,  and  the  data  can  not  yet  be  made  public  record,  but  enough  is 

Issured  that  will  show  a  considerable  ''  backing  up  "  as  far  as  Satartia  and  Baird  by 

the  floods  in  the  Mississippi,  thereby  converting  the  comparatively  steep  low- water 

tiope  into  almost  no  slope  at  high  water.     It  is  also  well  ascertamed  uiat  there  is 

%  rapid  divergence  of  the  former  and  present  high- water  lines  as  they  are  traced 

upstream. 

From  the  middle  of  November  to  near  the  end  of  January  the  field  party  was  en- 
gaged mnniDg  precise  levels  from  the  railroad  bridg^e,  to  which  point  the  line  had 
been  ran  in  1^,  to  Yazoo  City.  The  two  Kern  precise  level  instruments,  together 
with  the  rods,  etc.,  imported  by  you  for  use  on  Red  River  Survey,  were  used,  and  the 
method  of  observing  adopted  on  that  work  wais  adhered  to.  The  line  was  run  along 
country  roads  adjacent  to  the  river  and  out  across  points  to  save  in  distance.  On 
account  of  the  timber  and  the  difficulty  in  moving  the  quarter  boat  upstream  by 
hand,  progress  was  not  rapid,  averaging  1.2  kilometers  per  day  for  the  total  time. 
The  topography  and  property  lines  having  been  mapped  to  scale  1 :  5000  and  a  canal 
route  selMted,  the  party,  aft-er  closing  the  precise  levels  at  Yazoo  City,  returned  to 
Old  River  and  located  the  proposed  out.  With  grade  19  meters,  Cairo  datum^  width 
on  bottom  30  meters,  side  slopes  2  to  1,  being  the  same  dimensions  used  in  the  pre- 
liminary estimate  (Report  Chief  of  Engineers,  1892,  p.  1640),  the  located  line  shows 
2,615,196  cubic  meters,  against  3,408,705  cubic  meters  of  thepreliminary  location, 
to  be  excavated  between  Old  River  and  Lake  Centennial.  The  estimated  excava- 
tion in  Lake  Centennial.  675,140  cubic  meters,  will  be  reduced  by  the  amount  of 
dredging  done  in  Vicksburg  harbor  improvement  since  1890.  By  the  courtesy  of 
Assistant  Engineer  H.  St.  L.  Copped,  who  has  local  charge  of  the  last-named  work, 
I  have  ascertained  that  amount  of  dredging  to  be  297,^8  cubic  meters,  and  total 
dredged  in  that  work  949,489  cubic  meters,  at  a  cost  of  $157,125.33.  The  quantities 
are  for  scow  measure,  and  cost  is  the  amount  paid  to  oontractors.  Mr.  Coppe<$  esti- 
mates 16  per  cent  reduction,  for  this  material  from  scow  to  place  measurement. 
This  leaves  3,070,538  cubic  meters  to  be  excavated,  against  4,083,845  cubic  meters 
stated  in  the  preliminary  estimate  for  this  entire  route.  Profile  shows  comparison  of 
preliminary  and  final  location.  No  boring  was  done  aloDg  the  route  because  shortly 
after  the  return  of  the  quarter  boat  to  Old  River  the  swamp  became  flooded  by  over- 
flow. An  experiment  was  made,  using  the  United  States  snag  boat  Meigs  in  pulling 
the  trees  to  clear  the  route  of  growing  timber.  The  feasibility  of  the  method  was 
clearly  demonstrated  with  trees  of  medium  size,  and  the  economic  feature  alone  re- 
mains questionable. 

On  completion  of  the  canal  location  the  party  was  transferred  to  Greenville,  Miss., 
and  ran  nrecise  levels  via  Greenwood,  from  U.  S.  Coast  and  Geodetic  Survey  P.  B. 
M.  1  to  close  on  the  line  heretofore  run  to  Yazoo  City.  The  progress  on  this  rout« 
was  1.5  kilometers  per  day.  Discharge  measurements  were  made  as  follows:  Once 
near  the  mouth  of  Yazoo ;  once  at  Yazoo  City :  once  a  short  distance  below ;  and 
twice  in  the  month  of  Big  Sunflower,  and  in  lazod  Just  above  and  below  there. 
The  following  table  gives  the  discharge: 
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Discharge  ohservationB, 


Locality. 


Date. 


Old  month  of  Yasoo 

Yazoo  below  mouth  of  Sanflower  .j 
Yazoo  below  moath  of  Sanllowor . 

In  moath  of  Sanflower 

In  moath  of  Suntlower 

Yazoo  above  raouth  of  Sunflower  .; 
Yazoo  above  mouth  of  Sunflower . 

Kialto  Place 

Yazoo  City 


Oct. 

Jan. 

June 

Jan. 

June 

Jan. 

June 

Jan. 

May 


22,1892 
25,1893 

8,1893 
25,1893 

3,1893 
25,1893 

3,1893 

4,1893 
26,1893 


Areas. 


Maximum 
mid-depth 
velocities. 


I 


Dis- 
charge. 


Eleratio'n 

water 
surface.* 


Elevation 

water  at 

Vicks- 

bnrg. 


*  Elevations  from  preliminary  computation. 

Three  large  map  sheets,  scale  1 :5000,  showing  the  location  of  all  contemplated 
work  are  in  coarse  of  preparation.  The  detail  features  in  the  immediate  vicinity 
have  been  plotted,  and  the  more  remote  portions  taken  from  the  former  survey  maps, 
scale  1 :10,000y  by  enlarging  with  the  suspended  pantograph  imported  by  you.  I 
herein  embody  your  translation  of  the  maker's  description  and  instructions  for  using 
the  pantograph,  as  a  help  to  the  engineering  world  to  a  just  appreciation  of  the  best 
form  of  this  useful  aid  to  a  draftsman. 

DBSCBIPnON  OF  CORADl'S  SUSPENDED  PANTOGRAPH  NO.  532^  WITH  PLATES. 

'*  This  instrument  is  known  as  Pantograph  No.  1,  and  consists  of  a  parallelogram 
of  three  square  tubes  closed  by  a  fourth  square  tube  hinged  to  souare  sleeves  that 
slide  on  the  two  opposite  tubes.  The  sliding  tube  and  the  two  adjacent  are  gradu- 
ated to  millimeters  from  zero  points,  fixed  by  the  maker  so  that  the  settings  shall 
correspond  to  the  proper  points  of  the  true  parallelogram  formed  by  imaginary  lines 
passing  through  the  axes  of  the  hinges  connecting  tlie  four  tubes.  A  fifth  tube  of 
cylindrical  form  incloses  the  neck  of  the  polar  axis  and  passes  under  a  ^ooved  roller 
swiveled  underneath  the  outer  end  of  the  nongraduated  tube.  This  supporting 
tube  lies  parallel  to  the  latter  for  *  pole  at  end,'  and  follows  the  pole  when  shifted  to 

'pole  at  middle.'   The  formula  for  ^  pole  at  end' isX=L  —  in  which  X  is  the  setting 

for  the  required  ratio,  m  and  n  the  fractions  expressing  the  scales  of  the  original  and 
required  drawiuffs,  and  L  the  length  of  the  side  of  the  imaginary  parallelogram,  cor- 
responding in  this  instrument  to  arm  length  960  millimeters.  The  graduation  ex- 
tends to  670  millimeters,  and  the  verniers  read  to  one-tenth  millimeter  by  slow- 
motion  screws.  The  tubes  are  also  graduated  to  exact  settings  for  the  usual  ratios 
from  1 :20  to  2 :3  for  the  position  pole  at  end^  but  since  the  drawing  would  be  too 
near  the  pole  beyond  the  ratios  2 :3,  pole  at  middle  is  used  for  2 :3  to  1 :1  to  3 :2,  with 

m 
formula  X  =  L      ^        Pole  stem,  pencil,  and  tracer,  are  interchangeable  in  their 

sockets,  80  that  by  the  two  {positions,  reducing,  copying,  and  enlarging  are  possible 
in  all  scales  within  the  practical  limits  of  the  instrument.  The  position  *  pole  at  end ' 
allows  the  draftsman  to  follow  both  drawings  with  the  eye  without  shifting  posi- 
tion; but  with  'pole  at  middle'  the  drawing  and  the  tracing  are  inverted  and  on 
apposite  sides.  This  interchanging  of  parts,  with  the  two  positions  of  the  pole, 
makes  it  unnecessary  to  graduate  much  beyond  two-thirds  L,  or  670  miUimcters. 

''  To  insure  precision,  the  formulas  may  be  used  to  test  the  set  graduations,  and 
the  settings  may  also  be  corrected  by  actual  meaauremeut  of  lines  scaled  off  to  the 
true  ratios. 

''The  support  consists  of  a  cast-iron  baae  with  a  hemispherical  socket  for  the  ball 
of  the  pole  stem,  a  clamp  to  pass  over  the  neck  of  the  latter,  a  cross  level  and  two 
thumbscrews  for  leveling  the  base,  and  a  curved  arm  rising  from  the  base  and  pro- 
jecting over  the  socket,  so  that  when  the  base  is  level  the  line  from  the  center  or  the 
socket  through  the  arm  center  shall  be  vertical.  The  arm  is  terminated  by  a  lou^ 
spindle  with  two  shoulders  carrying  brass  swinging  eyebars  and  ending  in  a  small 
brass  sphere.  The  paralleloeram  has  three  turn-buckles  with  rings,  brass  suspension 
wires  to  connect  them  with  the  eyebars  to  suspend  the  instrument  from  the  standard 
after  the  pole  has  been  put  in  the  socket.  One  of  the  wires  has  an  adjustable  clamp 
with  metal  hemispherical  socket  to  slip  over  the  ball  on  top  of  the  spindle,  this  ar- 
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ranffement  being  required  to  adjnst  the  length  of  the  wire  for  any  setting  with 
'pole  at  middle.'  A  small  striding  level  is  used  to  adjust  the  cross  level  and  to 
make  the  parallelogram  horizontal  when  .set  up  for  use.  There  are  two  casters  ad- 
justed by  set-screws  above  and  below  the  bars  after  the  instrument  is  made  horizon- 
tal. The  handle  has  a  double- curved  surface,  is  hollow,  and  slides  on  the  tracer- 
socket,  being  held  up  by  a  spring  when  not  in  use.  The  pencil  is  always  raised 
from  the  paper  when  not  in  use  by  a  cord  passing  over  and  under  a  combination  of 
small  sheaves  and  secured  to  the  handle,  so  that  the  pencil  falls  as  the  handle  is 
pressed  down.  For  enlarging  with  ^pole  at  end'  a  short  extra  cord  is  put  on  to 
produce  the  same  efiect  when  pencil  and  tracer  are  intercharged.  The  pencil-  holder 
will  take  Faber's  prepared  leads;  the  clamp  for  the  holder  has  an  arm  with  two 
holes  for  the  necessary  cord  for  the  different  positions  of  the  pencil,  whether  at  end 
or  middle.  There  is  a  right-line  pen  which  may  be  used  for  the  pencil  after  the 
operator  has  become  expert  in  handling  the  instrument.  There  are  two  points  for 
adjustment  and  testing  and  for  plotting  points,  and  the  tracer  point  may  be  pressed 
down  by  the  finder  independent  of  the  handle.  There  is  a  small  stem  with  three 
brass  discs  to  weicht  the  pencil  and  pen  if  necessary. 

'^  iMstructions, — -First,  note  the  position  of  the  pantograph  in  its  box.  All  the  ver- 
niers are  set  to  1 : 2,  1:1,  '  pole  at  end,'  pencil  at  middle,  tracer  in  front,  and  parallel- 
ogram shut  up  so  that  pole,  pencil,  and  tracer  are  in  the  middle  of  the  box,  the  end 
of  the  supporting  tube  and  the  contiguous  hinge  at  the  rig^ht  hand  end  and  the  open 
end  of  the  pole  bar  at  the  left.  The  small  level  is  set  in  its  place  with  feet  against 
the  side  of  the  box,  the  wires  clamped  in  place'  in  the  top  of  the  box,  the  pen  and 
pricking  points  in  their  proper  holes,  the  pencil  and  tracer  set  np  and  clamped,  and 
short  tftem  with  weights  in  place  on  the  crossbar  at  the  right  hand.  The  box 
should  be  kept  closed,  hooked,  and  double  locked.  Whenever  the  instrument  is  to 
be  returned  to  the  box  the  verniers  must  be  set  as  stated  so  that  the  parallelogram 
shall  close  to  the  described  position.  Use  great  care  in  handling,  keep  instrument 
clean,  and  oil  the  stems  ot  pole,  pencil,  and  pen  occasionally.  Use  a  camel's  hair 
brush  for  dusting,  and  watch  oil  for  the  joints  and  stems.  A  chamois  with  a  little 
jeweler's  rouge  may  be  used  to  rub  the  bright  part6.  In  damp  climate  the  instru- 
ment should  be  covered  with  oil  when  laid  up,  and  wrapped  in  oiled  paper  or  silk. 
A  small  box,  with  perforated  lid,  containing  calcium  chloride  may  be  used  for  a  day 
or  to  to  dry  the  air  in  the  box. 

''The  taiile  should  be  made  with  the  same  care  that  is  used  for  a  fii-st-class  draw- 
ing board.  It  should  be  about  2  meters  square  and  of  such  adjustable  height  that 
than  an  operator  may  sit  or  stand  and  work  without  special  fatigue.  If  the  feet 
are  fitted  with  leveling  screws  and  a  footplate  used  the  tabic  may  be  made  hori- 
zontal.   The  surface  should  be  smooth  and  without  cracks. 

m 

"For  ratios  — ,  the  position  'pole  at  end'  or  'pole  at  middle'  will  be  determined 

by  the  size  of  the  drawings,  and  also  whether  reduction  or  enlargement  is  desired, 
the  object  being  to  get  the  best  results  conveniently.  Practical  use  will  alone  de- 
termine the  best  position.  The  position  'pole  at  end'  has  this  advantage,  that  the 
drawing  and  tracing  being  on  the  same  side  and  the  motion  of  pencil  and  tracer  in 
the  same  direction  both  are  convenient  to  the  operator's  eye,  either  for  enlarging  or 
reducing,  while  the  motion  is  inverted  for  the  position  '  pole  at  middle '  for  either. 
For  the  position  'pole  at  end'  the  standard  should  be  placed  near  the  middle  of  the 
side  of  the  table,  both  to  avoid  frequent  changes  of  position  and  also  that  the  tracer 
shall  not  mn  off  at  extreme  positions.  For  the  position  'pole  at  middle'  the 
standard  is  put  about  the  middle  line  of  the  table  with  the  line  joining  the  thumb- 
screws, making  an  angle  of  about  45°  with  the  side.  For  either  position  set  the 
standard  first,  and,  the  table  being  fairly  horizontal,  make  the  standard  axis  vertical 
by  means  of  the  cross  level  and  thumb  screws.  Place  padded  blocks  or  books  on  the 
table  to  support  the  pantograph  near  the  joints  to  avoid  strains ;  take  the  pantograph 
from  the  box,  open  it  out^  and  put  the  pole  near  the  standard  and  set  the  verniers  to 
the  required  ratio  for  X.  TaKO  off  the  nongraduated  bar  carefully,  tit  the  pole  in 
the  Bocaet,  and  suspend  the  outer  end  to  the  standard  by  means  of  the  long  wire ;  sot 
the  level  on  the  bar,  bring  bubble  to  center  by  means  of  the  turn-buckle,  and  swiui^ 
the  bar.  If  the  bubble  remains  at  center,  the  axis  is  vertical ;  if  not,  make  corrections 
by  the  small  screw  on  the  crosslevel  and  the  tnm-buckle  and  repeat.  When  the 
cross  level  has  been  adjusted  the  axis  will  then  be  vertical.  The  level  ought  not  to 
get  out  of  adjustment,  but  it  is  well  to  test  it  occasionally.  Replace  the  bar,  set  the 
pole  in  the  socket,  and  slip  the  clamp  over  it.  Attach  the  short  wire  to  the  lower 
eyebar  of  the  standard  ana  to  the  turn-buckle  of  the  open  graduated  arm  of  the  pan- 
tograph, and  the  long  wire  to  the  upper  eyebar  and  to  the  turn-buckle  on  the  cylin- 
drical tabe,  and  make  the  bars  horizontal  b^  means  of  the  buckles  and  the  small 
level :  then  adjust  the  casters  by  their  opposite  thumbscrews.  Two  or  three  trials 
may  do  necessary. 
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• 
"The  cord  slionldbe  adjusted  so  that  the  pencil  and  tracer  shall  just  clear  the 
paper  when  free,  the  stop  at  the  tracer  being  adjusted  so  that  the  point  shall  not 
touch  the  paper  when  the  handle  is  pressed  down.  Place  the  sheets  in  oonyenient 
positions,  secure  one  corner  of  each  and  fix  the  other  by  a  straig^ht  edge,  and  then 
fasten  down  both  sheets  by  small  thumb  tacks.  For  enlarging  with  *'pole  at  end,^ 
exchange  pencil  holder  and  tracer  point,  but  guide  the  instrument  by  the  handle  as  in 
reducing,  using  the  short  piece  of  eord  in  addition  to  the  long  cord,  following  it  as 
far  as  the  sheave  on  the  handle,  but  then  down  to  the  clamp  oelow ;  the  pencil  will 
then  rise  when  tree.  For  **  pole  at  middle,''  take  out  the  pencil  holder  and  remove 
the  pole  stem  and  cylindrical  bar  and  place  in  the  socket  for  pencil.  Set  for  the 
second  formula  for  ratios  2 : 3  to  1 : 1  to  3 : 2.  Pencil  and  tracer  are  interchangeable  for 
reducing  or  enlarging. 

**  The  axis  being  vertical  and  the  instrument  set  as  befere,  put  the  pole  in  socket, 
clamp,  and  hook  the  long  wire  to  the  tum-buckle  on  the  end  of  the  cylindrical  tube 
and  to  the  upper  eyebar  of  the  standard,  and  level  by  the  small  level  and  thumb- 
screws. Take  the  wire  with  the  clampbloek  and  hook  to  the  tum-buckle  on  the 
middle  bar,  slip  the  block  over  the  brass  knob  on  top  of  the  standard,  and  adjust  the 
length  approximately  by  slipping  the  wire  through  the  block  and  clamp.  Make  the 
middle  bar  horizontal.  .  Make  the  tracer  bar  horizontal  by  the  level  and  the  caster 
screws,  and  do  the  same  for  the  bar  parallel  to  the  middle  bar,  then  readjust  the 
wires;  the  instrument  should  then  swing  on  a  horizontal  plane.  Reductions  and  en- 
largement are  effected  by  interchanging  the  pencil  and  &acer.  The  cord  is  fixed  in 
the  same  way  at  the  tracer  end,  but  must  be  passed  around  the  sheave  on  the  oppo- 
site bar  in  tne  same  direction  as  around  the  sneave  at  the  junction  of  the  tracer  and 
middle  bar,  so  as  to  remain  at  a  constant  length  for  the  given  setting.  When  the 
instrument  is  to  be  put  away,  set  all  the  verniers  at  1 : 2,  1:1  close  up  and  put  in  the 
box  as  described  in  the  positions  to  be  noted." 

As  soon  as  the  stage  of  the  river  permits,  borings  will  be  made  along  the  line  of 
the  proposed  canal,  after  which  nothing  will  remain  to  be  done,  except  the  purchase 
and  clearing  of  the  right  of  way,  before  letting  the  contract  for  the  excavation.  No 
detail  estimate  is  submitted,  as  it  seems  cert-ain  the  work  can  be  completed  well 
within  the  original  estimate,  and  it  may  prove  more  desirable  to  increase  the  dimen- 
sions rather  than  decrease  tne  cost  of  the  cut. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Mabshatt., 
A$$isiani  Enginemr, 

Capt.  J.  H.  WiLLARD, 

CorpB  of  Engineers,  U,  8.  A, 


Vii. 

IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPL 

Tclinla  Lake  or  Eiver  is  the  name  given  to  the  east  and  narrowest 
branch  of  the  Yazoo  River,  where  it  divides  in  passing  Honey  Island. 
It  is  wholly  within  Holmes  Oonnty,  Miss.,  and  is  about  60  miles  long. 
Honey  Island  is  about  100  miles  above  the  mouth  of  Yazoo  River,  and 
fertile  plantations  join  each  other  along  its  banks,  their  annual  product 
being  estimated  at  about  20,000  bales  of  cotton.  When  the  water  is 
high  enough  to  enable  the  Yazoo  and  Tallahatchee  steamboats  to  cross 
the  bars  they  make  trips  through  the  lake.  '  . 

In  accordance  with  requirements  of  river  and  harbor  act  of  March  3, 

1879,  an  examination  of  the  lake  was  made  that  year  with  a  view  to  its 
improvement,  and  the  principal  obstructions  to  navigation  were  found 
to  be  snags  and  logs  in  the  lower  i>»rt  and  leaning  timber  and  shore 
snags  along  both  banks,  from  the  head  to  the  foot  of  the  island.  The 
project  contemplated  removing  these  obstructions  to  permit  light-draft 
boats  to  enter  the  lake  earlier  in  the  season,  and  the  estimated  cost  ^as 
$10,000,  if  done  in  one  low-water  season.    (Report  Chief  of  Engineers, 

1880,  pp.  1350, 1361.)  The  work  is  of  such  nature  that  it  must  be  gone 
over  to  remove  obstructions  that  are  added  from  time  to  time. 
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Theappropriations  have  been  as  follows: 

By  act  of— 

March  3. 1881 ^,000 

AuffUBt  2, 1882 2,500 

Jaly5,18ia 1,500 

Augusts,  1886 2,000 

Aoga8tll,1888 3,000 

September  19, 1890 3,000 

July  13,1892 3,000 

Total 18,000 

Operations  have  been  carried  on  by  hired  labor.  Work  commenced 
at  the  head  of  the  lake  July  16, 1881,  was  carried  down  to  the  foot,  sus- 
pended September  8, 1881,  and  consisted  of  cutting  and  girdling  lean- 
ing timber  and  removing  the  worst  snags.  It  was  resumed  at  the  mouth 
September  1, 1882,  and  carried  up  to  the  head  of  the  lake  and  sus])ended 
the  middle  of  November,  1882.  Nothing  was  done  the  following  season, 
as  no  funds  were  available,  but  December  22,  1884,  work  was  resumed 
at  the  head  of  the  lake  and  carried  down  to  the  foot,  and  suspende<l 
February  11, 1885.  The  next  work  was  done  by  the  United  States 
Bnag  boat  Meigsy  which  was  employed  December  19-25, 1886,  and  April 
11-30, 1887,  in  removing  the  heavier  obstructions  and  clearing  a  good 
navigable  channel  90  feet  wide  for  a  distance  of  44  miles.  February 
1-19, 1889,  the  Meigs  was  employed  again,  and  worked  from  the  foot  to 
the  head  of  the  lake  and  back,  removing  the  heavier  obstructions,  after 
which  operations  were  suspended  until  the  water  should  fall  sufficiently 
for  a  chopping  party  to  commence  clearing  the  banks;  but  as  a  favor- 
able opportunity  for  advantageous  expenditure  of  the  small  balance 
available  was  not  presented  during  the  following  season,  nothing  was 
done  until  December  10, 1890,  when  the  Meigs  was  used  for  the  succeed- 
ing ten  days  in  removing  snags,  tree  slides,  etc.,  from  the  channel. 
August  18, 1891,  a  chopping  party  commenced  work  at  the  head  of  the 
lake,  and  continued  downstream  to  Dunbarton,  about  15  miles  above 
the  mouth,  where  it  was  suspended  December  16, 1891,  the  available 
funds  being  exhausted.  Operations  during  this  i)eriod  consisted  of 
clearing  the  brush,  which  had  grown  so  rapidly  and  to  such  extent  that 
in  many  places  the  channel  did  not  exceed  50  feet  in  width,  cutting 
shore  snags  and  logs,  felling  and  girdling  leaning  timber  on  both  banks, 
and  removing  snags  from  the  channel. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1893.  It  is 
intended  to  resume  operations  as  soon  as  the  water  falls  to  a  low  stage, 
applying  the  funds  available  to  the  removal  of  snags  and  logs  in  the 
channel  and  leaning  timber  and  brush  along  the  banks,  and  to  build 
inexpensive  wing  dams  at  the  bars  with  the  material  cut.  Oi)erations 
should  extend  from  the  foot  te  the  head  of  the  lake,  as  new  obstructions 
are  a<lded  every  year. 

The  work  done  has  resulted  in  giving  greater  ease  and  safety  te  the 
passage  of  boats,  but  the  period  of  navigation  has  not  been  prolonged; 
in  fact,  it  is  reported  that  the  bars  at  the  he^  of  the  lake  and 
below  Marcella  to  the  mouth  of  Black  Creek  are  enlarging  gradually, 
and  each  year  it  requires  a  little  higher  stage  of  water  to  enable  boats 
to  pass  tlirough  the  lake.  Brush  or  light  pile  dams  at  the  bars  can  be 
built  at  little  expense  and  a  considerable  increase  of  depth  obtained. 
The  clearing  of  the  banks  should  be  carried  out  systematically,  and  by 
the  expenditure  of  $6,000  in  one  low-water  season  can  be  completed  so 
that  farther  work  would  not  be  necessary  for  several  years. 
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Money  statement. 

July  1, 1892,  balance  nnoxpended $29. 41 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

3, 029. 41 
June  30, 1893,  amount  expended  duriug  fiscal  year 83. 23 

July  1, 1893,  balance  unexpended 2, 946. 18 

July  1, 1893,  outstanding  liabmties 9.00 

July  1, 1893,  balance  arailable ; 2,937.18 

Amountthat  can  be  profitably  expended  in  fiscal  year  eudinc  June  30, 1895      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(>6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  lake  was  reported  navigable  for  a  period  of  four  months  during  the  fiscal 
year. 

List  of  stern-wheel  sieamhoals  that  navigated  Tchula  Lake  in  the  fiscal  year  189S. 
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Addie  E.  Falann 

241.50 

232. 40 

109.74 

89.70 

Feet. 
30.6 
29 
22 

18 

Feet. 
4.9 
4.6 
3.5 
3.1 

Ft.  in. 
2    2 
2    3 
1  10 

Ft.  \n. 
5    0 
5    2 
4    0 

8 
60 
10 

2 

40 

Blanks  Com  well 

Birdie  Bailey 

H.  M.  Townaeud* 

201 
60 

Bertha  C.  (tnir)  t* 

.'.'.,'.',. .\.V.V,,.. 

*   '        1 

*  With  barges. 


tNo  report. 


Summary  of  commerce  reported. 


ArUolo. 

• 

1892-'93. 

1891-'92. 

1896-91. 

Cotton 

Tons. 

1,805 

:,09£ 

26 

1,270 

Tons. 

1,350 

2.505 

24 

1,460 

Tons. 
1,500 
2,100 
27 

Cotton  seed 

Live  stock 

Lumber 

1,230 

Staves V. 

3,615 
60O 

Provisions 

815* 

310 

750 

1,055 
1,110 
1.360 

Grain 

eoo 

Miscellaneous 

700 

Total  freights 

6, 078 

8,864 

10,272 

Estimated  value |243,000  .  $537,000 


$492,000 


The  Yazoo  branch  of  the  Illinois  Central  Railroad  from  Parsons,  on  the  Yallabusha, 
to  Jackson,  Miss.,  runs  parallel  to  the  lake,  and  also  has  a  t4ip  line  from  Tchula  to  the 
main  line  at  Durant,  and  has  diverted  a  large  amount  of  the  business  formerly  done 
by  stoamboata* 
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Vl2. 

IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPL 

The  headwaters  of  Tallahatchee  Eiver  are  in  Tippah  Couuty,  in 
northern  Mississippi,  whence  it  flows  in  a  general  southwesterly  direc- 
tion through  the  counties  of  Union,  Lafayette,  Panola,  joins  Coldwater 
River  in  Quitman,  and  then,  as  the  main  stream,  flows  in  a  southerly 
direction  through  Tallahatchee  and  LeFlore  counties,  and  unites  with 
the  Yallabusha  in  forming  Yazoo  River. 

Under  river  and  harbor  act  of  June  18, 1878,  an  examination  was 
made  that  year,  and  the  project  based  thereon  contemplated  improve- 
ment of  low- water  navigation  of  the  river  from  its  junction  with  the 
Coldwater  to  the  mouth,  a  distance  of  about  100  miles,  by  removal  of 
snags,  sunken  logs,  and  leaning  timber,  and  the  wreck  of  the  steamer 
Star  of  the  West,  8  miles  above  the  mouth.  The  estimated  cost  of  the 
work  was  $40,000,  if  completed  in  two  consecutive  low- water  seasons. 
(Report  Chief  of  Engineers,  1879,  pp.  982-980.) 

The  following  appropriations  have  been  made: 


By  act  of— 

August  11, 1888 5,000 

September  19, 1890 5, 000 

July  13, 1892 5,000 

Total 42,500 


By  act  of— 

March  3, 1879 $6,000 

Juno  14,  lt<80 9,000 

March  3, 1881 3,000 

Aa^ist2, 1882 3,000 

July5,1884 3,000 

Augusts,  1886 3,500 

By  the  terms  of  the  acts,  $5,000  of  the  appropriation  of  1880,  $2,000 
of  the  appropriation  of  1881,  and  all  of  the  appropriation  of  1882  were 
required  to  be  expended  above  the  mouth  of  Coldwater  to  Batesville, 
in  the  part  known  as  the  Little  Tallahatchee,  which  was  not  included 
in  the  original  project  or  estimate  of  cost. 

The  improvement  was  commenced  at  the  month  September  18,  1879, 
by  the  United  States  snag  boat  Florence^  carried  upstream  to  within 
20  miles  of  Sharkey  Landing,  and  suspended  November  20, 1879.  Op- 
erations during  this  period  consisted  of  the  removal  of  leaning  timber, 
which  obstrueU^d  navigation  at  all  stages.  Work  with  the  Florence 
was  resumed  the  latter  part  of  August,  1880,  at  Pecan  Point,  continued 
down  to  the  mouth,  and  suspended  October  18, 1880.  For  the  stretch 
of  river  above  mouth  of  Coldwater  to  Batesville  a  flatboat  was  built 
and  fitted  up  with  necessary  machinery,  and  work  commenced  early  in 
October,  1880,  at  the  moutli  of  Coldwater,  continued  upstream  to  Bates- 
ville, and  was  suspended  at  tlie  close  of  January,  1881.  Operations 
consisted  of  removing  snags,  logs,  leaning  timber,  rafts,  and  drift 
piles.  This  work  was  resumed  at  Batesville  June  4, 1881,  and  between 
that  date  and  August  9, 1881,  was  carried  down  to  mouth  of  Cold- 
water.  During  this  period  the  river  was  very  low,  and  in  places 
blocked  with  drift,  through  which  a  channel  was  cut  wide  enough  for 
boats  to  pass  at  a  good  stage  of  water.  From  the  mouth  of  Coldwater 
the  boat  dropped  downstream,  removing  the  principal  obstruction!^  as 
far  as  practicable  with  the  limited  amount  available,  on  the  way,  and 
thoroughly  clearing  a  bad  stretch  of  river  near  Pecan  Point,  com- 
plained of  by  steamboat  men,  after  which  work  was  suspended  about 
the  middle  of  September,  1881.  Under  the  act  of  1882  work  was  re- 
sumed at  Batesville  September  15,  carried  down  to  within  6  miles  of 
the  mouth  of  Coldwater^  and  suspended  November  30,  1882.    Owing 
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to  lack  of  funds  nothing  was  done  the  following  season,  but  firom 
November  1  to  December  6, 1884,  the  United  States  snag  boat  Meigs 
was  employed  in  thoroughly  clearing  the  obstructions  in  the  lower 
part  of  the  river  for  a  distance  of  about  26  miles  above  the  month. 
Work  with  the  Meigs  was  resumed  under  the  next  appropriation  Decem- 
ber 1, 1886,  but  December  27  the  boat  was  withdrawn  on  account  of 
high  water  until  May  11, 1887,  after  which  work  was  continued  until 
June  10, 1887,  and  carried  from  the  mouth  to  Sharkey  Landing  belbre  the 
funds  were  exhausted.  No  work  was  done  the  following  year,  no  fonds 
being  available;  but  May  18-31  and  June  13-17,  1889,  the  Meigs  ag^in 
worked  over  the  lower  river  as  high  as  Williams'  wood  yard,  18  miles 
below  Sharkey,  suspending  operations  the  latter  date  on  account  of  high 
water.  November  8  to  December  24, 1889,  the  Meigs  was  employed 
between  the  mouth  and  Cassity  Bayou,  one-half  mile  below  Sharkey. 
Under  the  act  of  1890  the  Meigs  entered  this  river  November  1, 1890, 
and  worked  rapidly  up  to  Sharkey  Landing,  as  it  was  desired  to  carry 
operations  to  the  mouth  of  Coldwater  before  the  water  should  &11. 
The  boat  reached  a  point  6  miles  above  Sharkey  November  7,  but  fonnd 
the  wat^r  too  low  to  go  farther  and  turned  back,  and  was  employe*!  on 
the  40  miles  below  Sharkey  until  November  17.  On  the  latter  date  a 
slight  rise  set  in,  and  the  work  was  carried  up  to  Mead  Landing,  at  the 
mouth  of  Tillatoba  Eiver,  about  25  miles  above  Sharkey,  until  Novem- 
ber 25, 1890.  During  the  remainder  of  November  the  boat  worked  in 
the  lower  part  of  the  river.  Nothing  further  was  done  until  June  15, 
1891,  when  the  Meigs j  which  had  been  working  in  the  Yazoo,  entere<l 
this  stream  and  worked  for  six  days  removing  tree  slides,  etc.  During 
the  month  of  October,  1891,  the  snag  boat  Meigs  was  employed  in  the 
lower  60  miles  of  the  river  until  the  funds  available  were  exhausted. 
The  water  was  at  a  low  stage  throughout  the  month  and  effective  work 
was  done. 

The  work  from  1879  to  the  end  of  the  fiscal  year  1892  resulted  in 
great  benefit  to  navigation  of  the  river  below  Sharkey  Landing,  ena- 
bling steamboats  to  run  to  the  latter  place  the  year  round,  while  before 
the  improvement  commenced  there  was  navigation  for  only  about  six 
months  of  the  year.  While  the  project  contemplated  work  from  the 
mouth  up  to  the  junction  of  the  Coldwater  and  Little  Tallahatehee^ 
little  was  done  above  Sharkey  Landing,  for  the  reason  that  the  availa- 
ble funds  were  not  sufficient  to  extend  operations  farther,  and  because 
the  steamboat  interest  reported  that  boats  would  not  go  above  that 
landing  except  to  make  occasional  trips  into  Coldwater  Eiver  at  high 
stages,  when  navigation  was  as  good  and  about  as  safe  as  in  the  lower 
part  of  the  stream.  In  1890,  however,  the  steamboat  men  requested 
that  operations  be  extended  above  Sharkey  to  the  forks. 

The  work  in  Little  Tallahatchee  River,  above  mouth  of  Coldwater  to 
Batesville,  resulted  in  no  benefit  to  navigation  or  commerce,  as  there 
has  been  little  or  no  trade  in  tliat  part  of  the  stream  since  the  war. 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  of  the  $5,000 
appropriated  for  continuing  improvement  of  Tallahatchee  River,  ^'  $2,000 
may  bfc  used  in  the  improvement  of  said  river  between  the  bridge  at 
Panola,  Miss.,  and  the  mouth  of  the  Coldwater  River  at  the  discretion 
of  the  Secretary  of  War."  In  my  project  of  July  19,  for  expenditure 
of  this  appropriation,  it  was  recommended  that  ns  money  be  expended 
above  the  mouth  of  Coldwater  River  for  the  following  reasons,  viz: 

Althouffh  the  work  in  the  lower  river  has  been  of  much  benefit  to  navigation  fnun 
the  mouth  up  to  Sharkey  Landing,  the  trouble  has  been  that  with  the  smaU  amoimta 
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nppropriAted  nothing  could  be  attempted  beyond  the  removal  of  the  worst  obstruo- 
tiona.  Maj.  (now  Lieat.  Col.)  Benyaurd  estimated  in  1879  that  the  obstructions  below 
the  moutli  of  Coldwater  could  be  removed  in  two  consecutive  seasons  of  low  water 
at  a  cost  of  $40,000,  but  the  appropriations  in  fourteen  years  aggregate  only  $42,500, 
of  which  the  law  required  $10,000  to  be  expended  in  this  Little  Tallahatchee  River, 
which  had  not  been  examined  and  for  which  no  recommendation  had  been  made  by 
the  Department  or  the  officer  in  charge.  At  the  close  of  the  last  work  done,  in  1882, 
M^j.  Benyaurd  reported  that:  ''On  the  stretch  of  river  between  Batesville  and  the 
month  of  Coldwater  I  do  not  think  it  advantageous,  in  a  commercial  view,  to  ex- 
pend any  more  money.  There  has  not  been  a  boat  on  this  section  of  the  river  since 
the  war,  and  I  doubt,  even  if  the  river  was  improved,  that  boats  could  be  induced 
to  run.''  The  sum  of  $5,000  is  not  sufficient  for  the  river  below  the  Coldwater,  my 
estimate  for  the  fiscal  year  1893  having  been  for  $10,000,  to  permit  the  svstematio 
clearing  of  the  banks  in  addition  to  snagging  operations.  If  $2,000  are  allotted  to 
the  upper  river,  it  will  result  in  no  benefit  to  commerce  or  navigation,  as  no  boats 
run  in  that  part  of  the  stream,  and  it  will  reduce  the  amount  for  the  lower  river  so 
that  no  practical  benefit  can  oe  attained,  and  during  the  period  of  two  years  which 
probably  will  elapse  before  another  appropriation  is  made,  judging  from  the  experi- 
ence of  the  past  decade^  much  of  the  results  of  the  former  work  will  be  lost.  Until 
the  original  project  for  improving  the  river  to  the  mouth  of  Coldwater  shall  be  com- 
plete<l,  the  question  of  extending  the  improvement  up  Little  Tallahatchee  should 
not  be  consiaere<^;  and  before  any  work  is  done  there  should  be  a  preliminary  ex- 
amination to  determine  whether  it  is  worthy  of  improvement,  and  the  prospective 
commerce  which  by  that  time  may  be  benefited. 

Upon  the  recommendation  of  the  Engineer  Department,  the  Secre- 
tary of  War,  August  3, 1892,  authorized  the  entire  appropriation  to  be 
exj>ended  on  the  river  below  the  mouth  of  Coldwater  River. 

During  the  fiscal  year  ending  June  30,  1893,  operations  were  con- 
tinued as  follows: 

The  United  States  snag  boat  Jo  An  1?.  Meigsy  P.  R.  Starr,  master,  after 
working  to  the  head  of  Yazoo  River,  entered  the  Tallahatchee  Septem- 
ber 5, 1892,  on  a  stage  about  7  feet  above  extreme  low  water.  All 
snags,  logs,  and  other  obstructions  in  sight  were  removed,  and  the  drag 
chain  was  used  fireely  at  all  bars  and  obstructed  places.  After  working 
to  aiK>int  9  miles  above  Sharkey  Landing,  and  finding  the  water  too 
low  to  proceed  further,  the  Meigs  turned  back,  cutting  leaning  trees, 
shore  snags,  stumps,  etc.,  on  the  way  down,  and  reached  the  mouth  of 
the  river  September  30.  April  2, 1893,  the  Meigs  left  Vicksburg  and 
entered  Tallahatchee  River  and  resumed  operations  April  6.  Little 
work  was  found  necessary  below  Sharkey  Landing,  but  above  that 
place  the  river  was  low  and  falling,  and  the  boat  pushed  upstream  as 
rapidly  as  possible  with  the  intention  of  reaching  the  mouth  of  Cold- 
water  River  before  the  water  should  fall  too  much.  On  arriving  at  the 
mouth  of  Tillatoba  Creek,  about  25  miles  above  Sharkey,  the  river  had 
reached  a  stage  so  low  that  it  was  deemed  unsafe  to  go  farther  up- 
stream, and  April  9-11  the  boat  worked  back  to  Sharkey  Landing,  cut- 
ting leaning  timber  and  removing  shore  snags,  etc  In  the  meantime 
a  rise  set  in,  and  April  12-26  the  boat  was  employed  in  removing  ob- 
structions in  the  stretch  above  Tillatoba  Creek  to  mouth  of  the  Cold- 
water.  Numerous  rafts  of  saw  logs  were  encountered  on  the  way,  many 
of  which  had  to  be  released  from  snags  on  which  they  had  lodged  be- 
fore the  Meigs  could  pass  upstream.  The  rise  continued,  and  the  latter 
part  of  the  month  reached  a  stage  too  high  to  work  to  advantage,  and 
the  Meigs  returned  to  Vicksburg  April  30. 

April  6,  on  the  way  up  the  river,  the  Meigs  attempted  to  raise  the 
wreck  of  the  steamer  Lake  City*  which  sank  near  the  railroad  incline 
at  Minter  City  August  26, 1892,  out  the  hull  was  so  rotten  that  it  could 
not  be  saved,  and  after  putting  the  engine,  boiler,  capstan,  wheel,  shaft, 
and  part  of  the  steam  pipes  on  the  bank,  the  hull  was  broken  up,  so  as 
to  be  out  of  the  way  of  passing  boats. 
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The  following  is  a  summary  of  the  work  done  during  the  year,  viz: 

Snags  pnlled 250 

Stumps  pulled • 40 

Logs  removed  from  the  clianucl - 1, 068 

Shore  snags  cut.. 9So 

Stumps  cut 462 

Leaning  trees  cut 11, 073 

Leaning  trees  topped 286 

Trees  girdled : 1,611 

Square  yards  willow  and  brush  cut 1,440 

Wrecks  removed,  viz :  Steamer  Lake  City. 

Continued  high  stages  during  May  and  June  prevented  further  work 
to  the  end  of  the  fiscal  year;  but  as  soon  as  the  water  falls  suflBciently 
operations  will  be  resumed  and  continued  until  the  small  balance  avail- 
able is  expended. 

There  can  be  no  doubt  that  the  work  done  has  been  of  great  benefit 
to  navigation  from  the  mouth  to  Sharkey  Landing,  but  with  the  small 
amounts  appropriated  nothing  could  be  attempted  beyond  the  removal 
of  the  worst  obstructions.  In  1879  it  was  estimated 'that  the  obstruc- 
tions below  the  mouth  of  Coldwater  could  be  removed  in  two  consecu- 
tive seasons  of  low  water  at  a  cost  of  $40,000.  The  appropriations 
during  a  period  of  14  years  aggregate  $42,500,  of  which  the  law  re- 
quired $10,000  to  be  expended  on  a  part  of  the  river  not  included  in 
the  project.  New  obstructions  are  added  every  year  by  sliding  and 
caving  banks,  and  the  shifting  and  scouring  of  the  channel  exposes 
others  on  the  bottom,  or  lodges  them  upon  the  bars.  A  snag  boat 
should  be  used  each  year  to  remove  obstructions  in  the  channel,  but 
the  appropriation  should  be  large  enough  to  permit  the  systematic 
clearing  of  the  banks,  and  the  sum  of  $10,000  can  be  expended  to  ad- 
vantage in  this  way  in  one  season  of  low  water,  and  result  in  perma- 
nent benefit  to  navigation. 

Money  statement  i 

July  1, 1892,  balance  unexpended $18.52 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5,018.52 
June  30,  1893,  amount  expended  during  fiscal  year 4,071.08 

July  1,  1893,  balance  unexpended 947.44 

Julyl,  1893,  outstanding  liabilities 17.60 

July  1, 1893,  balance  available 929.W 

(  Amountthat  can  be  profitably  expended  in  fiscal  yearcuiliu^  Jnuo  30, 1895    10, 000. 00 
<  Submitted  in  compliance  with  rc([uirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKRCIAL  STATISTICS. 


This  river  was  navigable  to  Sharkey  Landing  the  entire  year,  and  at  high  stages 
boats  ran  to  Mead  Lauding,  at  mouth  of  TUlotoba  Creek,  and  occasionally  iato 
Coldwater  Elver. 
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List  of  steamboats  that  naviffated  Tallahatchee  River  in  fiscal  year  1893, 


Class. 

1 

a 

a 

i 

a 

V 

■ 

1 

Feet. 
30.6 

24 

29 
16.6 
18 
18 

2? 

20 

i 

Draft. 

Between— 

i 

a 
& 

14 

20 

4 

26 

41 

5 

6 

• 

8 

Kame. 

• 

i 

a 

Addie  E.  Faison  . . . 

jAhn  F  Anf^n 

Stern- 
wheel. 
.  .do ... 

241.50 
133.90 

Feet. 
135 

Feet. 
4.9 

4.2 
4.6 
4.6 
3.6 
3.1 

3.4 

3.6 

Ft  in. 
2    2 

1  8 

2  3 
1    4 
1    8 

Ft.  in. 
5    0 

4  0 

5  2 
3    2 
3    6 

Month'  and  Shnrkey  . . . 
do 

10 
38 

Blanks  Com  well. . . 

. . do  . . . 
. . do  .  • • 

232.40   140 
35.80     76 
78. 52     9U.  4 
89.70   116.7 

95.96     Oft 

do 

10 

LakeCi^ 

do 

110 

lk(*  Bonhani 

- . do   . . 

do 

122 

H.  IL  Townsend* . . 

..do . .. 
..do 

Moutli  and  Coldwater 

River. 
do 

Hnston  Combs 

3    0 

4    0 

No.  2.* 
John  M.  Abbott  ... 

1 

..do  .-.:  97.78      92 

Mouth  and  Sharkev  t. . 

FerdB 

..do... 

30 

1    0 

3    0 

(Month  and  Wolf  Lake . 
<Month  and  Coldwater 
(    Kiver. 

15 
10 

•  •  •  • 

BerthaC*t 

Tuff  .. 

1 

..     |.     - 

•  •  •  • 

1 

•With  barges. 


t  No  report. 


Summary  of  commerce  reported. 


Articles. 


1892-'D3. 


Cotton 

Cotton  seed 

Riden  and  skins. . . . 

Live  stoi'k 

Lumber 

SUtm 

Provisions 

Grain 

Saw  Iocs   

Hiscrllaneous 

Total  ftvights 

Bitlfluted  raloe  ... 


Tons. 
3,141 
4,400 
3 

30 
1,300 
3,447 
3,450 
1,800 
26,700 
4,100 


1801-'92. 


Tant. 

6,588 

8,267 

53 

31 

1,188 

3,204 

6,571 

5,725 

24,473 

0.329 


48.371 


60,419 


$908,000     $2,428,000 


1890-'91. 


Tons. 

4,000 

6,000 

5 

32 

1,424 

9,245 

4,200 

4,800 

19,000 

6,000 


53,706 


$2,115,000 


The  Yazoo  and  Mississippi  Valley  Railroad  has  a  branch  line  from  Clarksdale^ 
Miss.y  to  Minter  City,  on  the  Tallahatdbee,  which  will  be  extended  to  connect  with 
the  Georgia  Pacific  near  Greenwood,  and  the  Georgia  Pacific  and  Illinois  Central 
railroads  at  Greenwood  are  competitors  for  the  trade  of  Tallahatchee  River. 


V13. 
IMPROVEMENT  OF  STEELE  AND  WASHINGTON  BAYOUS,  MISSISSIPPI. 


Steele  Bayou  has  its  source  in  Swan  Lake,  in  Washington  County, 
Miss. ;  flows  in  a  general  southerly  direction,  forming  the  outlet  of  Lake 
Washington,  with  which  it  is  connected  by  Washington  Bayou,  a  stream 
about  7  miles  in  length,  and  enters  Yazoo  River  about  12  miles  above 
its  mouth.  Its  course  is  parallel  to  the  Mississippi  and  its  length  about 
85  miles;  the  fall  is  slight  and  the  stream  is  not  navigable,  except  when 
the  Mississippi  is  high  enough  to  All  the  lower  portion  with  back  water. 
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An  examination  of  Steele  Bayou  from  its  month  to  S>yan  Lake  was 
made  under  river  and  harbor  act  of  August  2, 1882,  and  in  January, 
1883,  the  oflBcer  in  charge  reported  adversely  to  the  improvement. 
(Eeport  Chief  of  Engineers,  1884,  pp.  13G0-13G2.) 

The  following  appropriations  have  been  made,  viz: 

By  act  of— 

July  5, 1884 $2,500 

August  5, 1886 2,500 

August  11, 1888 • 2,500 

September  19, 1890 2,500 

July  13, 1892 2,500 

Total 12,500 

The  act  of  1884  provided  for  improving  Steele  Bayou  alone;  Wash- 
ington Bayou  has  been  included  in  subsequent  appropriations.  The 
project  contemplates  removing  snags,  stumps,  drift,  and  leaning  tim- 
ber to  improve  high- water  navigation. 

Work  with  a  chopping  party  was  commenced  at  the  foot  of  Swan 
Lake  November  1, 1884,  was  carried  down  to  the  mouth  of  the  bayou 
and  suspended  February  11, 1885,  and  consisted  of  the  removal  of  the 
principal  obstructions  only.  It  was  resumed  November  1, 1886.  at  the 
head  of  Washington  Bayou,  continued  down  Steele  Bayou  aoout  40 
miles,  and  suspended  early,  in  January,  1887,  by  high  water.  Nothing 
was  done  the  following  season,  as  the  unexpended  balance  was  not  su? 
flcient  to  resume  work.  February  11, 1889,  a  steamboat  was  hired,  and 
employed  for  16  days  in  removing  obstructions  below  the  mouth  of 
Washington  Bayou  down  to  within  8  miles  of  the  mouth,  and  was  then 
withdrawn  on  account  of  high  water,  July  12-17,  1889,.  a  light-draft 
steamboat  was  employed  to  remove  obstructions  frcfm  Bon  Eagle  Plan- 
tation down  to  the  mouth,  about  22  miles.  Under  the  act  of  1890,  the 
United  States  snag  boat  Florence  was  sent  into  Steele  Bayou  February 
8, 1891,  and  worked  until  the  end  of  that  month,  when  it  was  with-  * 
drawn  on  account  of  high  water.  Operations  extended  from  the  mouth 
up  to  the  foot  of  Poindexter  Island,  about  60  miles.  December  21, 
1891-February  12, 1892,  a  chopping  party  carried  work  from  the  mouth 
upstream  about  22  miles  before  the  available  balance  was  exhausted. 

From  1884  to  the  end  of  the  fiscal  year  1892  Steele  Bayou  was  worked 
over  twice  from  Swan  Lake  to  t^he  mouth,  and  the  obstructions  in  Wash- 
ington Bayou  were  removed  in  1886,  resulting  in  greater  ease  and  safety 
to  steamboat  navigation  at  high  stages,  but  operations  were  by  bo 
means  thorough  on  account  of  the  small  appropriations. 

No  work  was  done  during  the  fiscal  year  ending  Jure  30, 1893,  as  the 
season  of  low  water  was  short  and  the  available  plant  was  needed  on 
works  of  greater  importance.  As  soon  as  practicable  a  chopping  party 
will  resume  the  work  of  removing  obstructions  to  high-water  naviga- 
tion, and  continue  until  the  funds  available  are  exhausted. 

The  region  bordering  the  upper  part  of  Steele  Bayou  and  Washing- 
ton and  Swan  lakes  frirmshes  the  principal  products.  The  lower  part 
of  the  bayou  is  subject  to  overflow  from  backwater,  and  not  much  land 
in  the  vicinity  is  cultivated.  The  west  side  of  Lake  Washington  is 
near  the  Mississippi,  and  a  loop  line  of  the  Yazoo  and  Mississippi  Vfd- 
ley  Bailroad,  from  Coahoma  to  Rolling  Fork,  passes  between  Swan 
Lake  and  Lake  Washington,  and  diverts  the  main  traffic  from  the  bayou 
before  navigation  opens.  Steamboat  navigation  in  Steele  Bayou  was 
not  commenced  until  1879,  and  since  the  construction  of  the  railroad  in 
1884  it  has  decreased  steadily,  until  for  several  years  past  the  trade  has 
amounted  to  little  or  nothing.    In  view  of  the  limited  commerce  to  be 
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benefited  aud  the  cost  of  maintaining  the  work  by  the  removal  of  new 
obstractions  atlded  from  time  to  time,  it  is  not  believed  that  any  fur- 
ther amount  can  be  expended  profitably  for  the  improvement  of  this 
stream,  and  estimates  tor  that  purpose  are  omitted. 

Money  afatement. 

July  1, 1892,  balance  unexpended $12  67 

Amoant  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

2, 512. 67 
June  30, 1893,  amonnt  expended  during  fiscal  year 6J.  10 

July  1, 1893,  balance  unexpended 2, 443. 57 

July  1, 1893, outstanding  liabilities .31 

July  1, 1893, balance  available 2,443.26 


.     CO.MMEnciAL  STATISTICS. 

« 

The  bayon  is  regarded  navigable  only  when  the  Vicksburg  gauge  reads  33  feet  or 
above.  Daring  the  fiscal  year  the  river  was  at  or  above  that  stage  July  1  to  August 
3. 1X92,  and  February  23  to  June  30,  1893. 

One  Rtem-wbeel  steamboat,  the  Dijenhurgy  73  tons,  made  two  trips  from  Vicks- 
borg  into  the  bayou  to  Magnolia  and  to  Many  Place. 

Summary  of  commerce  reported. 


C4)HU 

Cottoa  aeed... 

Saw  lo« 

MfaKt>l{anfHT^« 


Articles. 


1832-'93.  I  1801-'92.     189()-'91.  '  1889-'»0. 


Total  down  freight 
Ratoni  EreiKht 


ToUl 

K«tiiiut«d  valae. 


$4. 000  ,    $10, 000       $16, 000 


$50,000 


The  branch  of  the  Yazoo  and  Mississippi  Valley  Railroad  referred  to  in  this  report 
has  diverted  traffic  from  thebavou,  and  owing  to  the  uuoertaiuty  of  navigation  there 
b  no  probability  that  any  portion  of  the  trade  will  be  revived. 


V14. 


IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPL 

Big  Sunflower  has  its  source  in  Mad  Lake,  Coahoma  Gonnty.  Miss., 
2J  miles  from  Friar  Point,  on  the  Mississippi,  flows  in  a  general  south- 
erly direction,  and  enters  Yazoo  Kiver  about  45  miles  above  its  mouth. 
During  extreme  high  water  it  is  navigable  to  Glarksdale,  about  280 
miles  above  the  mouth ;  but  Faisonia,  about  144  miles  above  the  mouth, 
ordinarily  is  considered  the  head  of  navigation. 
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Under  river  and  harbor  act  of  June  18, 1878,  an  examination  of  this 
river  was  made,  and  the  project  based  thereon  contemplated  the  re- 
moval of  snags,  sunken  logs,  and  leaning  timber  obstructing  naviga- 
tion, and  building  wing  dams  to  scour  a  channel  from  3  feet  to  40  inches 
deep  through  Oliphant  Bar  and  Muscle  Shoals,  at  an  estimated  cost  of 
$66,000.  Oliphant  Bar  begins  at  the  mouth  of  the  river  and  extends 
upstream  15  miles;  Muscle  Shoals  begin  about  38  miles  above  the  montb 
and  extend  upstream  about  6  miles.  (Report  Chief  of  Engineers,  1879, 
pp.  982-984.) 

The  following  appropriations  have  been  made: 


By  act  of— 

August  11,  1888 $5,000 

September  19,  1890 5, 000 

July  13,1892 5,000 

Total 62,000 


By  act  of — 

March  3,  1879 $20,000 

JuueU,  1880 8,000 

March  3,  1881 4,000 

August  2, 1882 5,000 

Julys,  1884 5,000 

Augusts,  1886 5,000 

The  improvement  coimnenced  in  the  fall  of  1879.  A  light  draft 
steamboat  was  chartered  September  11  and  employed  until  November 
27,  1879,  in  removing  snags,  logs,  etc.;  building  ten  wing  dams  at  Oli- 
phant Bar,  which  increased  the  depth  of  water  to  3  feet  where  there 
had  been  but  18  inches,  and  three  wing  dams  at  Muscle  Shoals.  These 
dams  were  inexpensive  structures  of  light  piles  and  brush,  but  answered 
the  purpose  for  which  intended.  Work  was  resumed  June  19, 1880, 
with  a  light-draft  steamboat,  hired  for  the  purpose,  and  continued  until 
December  4, 1880,  when  it  was  suspended  by  high  water.  During  this 
period  operations  were  carried  from  the  mouth  up  to  Faisonia,  and  con- 
sisted of  removing  snags  and  logs  from  the  chaimel,  leaning  timber 
along  the  banks,  and'building  wing  dams  at  Callao  and  Vick  Landing, 
wliich  increased  the  depth  of  channel  from  18  inches  to  3^  feet.  The 
next  season  a  chopping  party  commenced  the  removal  of  leaning  timber 
and  snags  at  Clarksdale  June  10, 1881.  This  work  was  carried  down- 
stream until  June  24,  when  the  party  was  moved  down  to  Faisonia, 
where  operations  ceased  in  1880.  From  June  29  to  September  15, 1881, 
work  was  carried  from  Faisonia  upstream  to  Dougherty  Ferry,  after 
which  the  force  was  transferred  to  the  lower  river  and  employed  in  re- 
moving obstructions,  repairing  the  dams  at  Callao  and  Vick  Landing, 
and  building  new  dams  at  Shell  Ridge,  until  work  was  suspended  by 
high  water  October  27, 1881.  In  1882  a  chopping  party  commenced 
work,  August  20,  and  continued  until  the  latter  part  of  January,  1883, 
from  Standing  Stump  upstream  to  Clarksdale,  including  aU  the  upper 
river  that  had  not  been  worked  over  previously.  Nothing  was  done 
the  foUowing  season,  a«  no  appropriation  was  made.  Under  the  act  of 
1884  a  light-draft  steamboat  was  chartered  October  12  and  employed 
in  the  lower  river  until  December  21, 1884,  removing  snags,  logs,  etc, 
and  building  and  repairing  wingdams  where  needed.  This  work  was 
supplemented  by  operations  of  the  United  States  snag  boat  Meigs 
January  1-18, 1885.  From  June  14  until  August  26, 1887,  operations 
were  continued  below  Faisonia  by  means  of  a  light-draft  steamer,  hired 
for  the  purpose,  and  a  force  of  25  to  30  men,  removing  obstructions 
from  the  channel  and  building  wing- dams  where  needed  at  the  shoals. 
June  7  to  July  7  and  September  1  to  9, 1889,  a  steamboat  was  employed 
in  going  over  the  work  below  Faisonia  removing  obstructions  and 
building  and  repairing  dams.  January  10  to  February  13, 1891,  the 
United  States  snag  boat  Meigs  was  employed  in  the  river  below  Fais- 
onia, but  w  as  withdrawn  the  latter  date  on  account  of  high  water.    In 
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addition  to  the  removal  of  obstructions,  brnsh  dams  were  built  by  the 
Meigs  at  head  of  Muscle  Shoals  and  at  Hollywood  Bar.  The  water 
remained  too  high  to  resume  work  until  the  latter  part  of  May,  but 
June  1, 1891,  the  snag  hoAt  Florence  was  sent  into  this  river  and  worked 
until  the  end  of  the  month  removing  obstructions  between  the  mouth 
and  a  point  1^  miles  above  Faisonia.  August  18-30, 1891,  the  small 
balance  available  was  expended  by  the  snag  boat  Florence  in  removing 
obstructions  between  the  mouth  and  Faisonia. 

Operations  firom  1879  to  the  close  of  the  fiscal  year  1892  extended 
over  the  navigable  part  of  the  river,  from  Clarksdale  to  the  mouth, 
though  little  has  been  done  above  Faisonia  since  1882  for  the  reason 
that  it  would  have  resulted  in  no  benefit  to  commerce  or  navigation  to 
dear  the  upper  river  and  allow  the  lower  part  to  remain  obstructed, 
the  appropriation  being  too  small  to  permit  work  over  the  whole.  To 
obtain  the  greatest  benefit  with  the  means  iivailable  it  has  been  the 
endeavor  to  keep  the  lower  river  open  the  year  round  with  the  view 
to  extending  navigation  to  Lehrton,  or  higher,  as  the  work  progresses. 
Begarding  the  benefits  derived  from  the  work  done  the  steamboat  men 
report  as  follows:  Before  the  improvement  commenced  the  river  was 
navigable  for  very  light  boats  about  6  months  of  the  year;  now  it  is 
navigable  the  year  round  but  difficult  and  dangerous  at  low  stages  on 
acconnt  of  shoals,  snags,  and  sunken  logs.  Larger  boats  are  used  and 
make>  the  round  trip  (about  180  miles  and  return)  in  five  days,  while  be- 
fore the  improvement  it  was  unusual  for  a  boat  to  make  the  trip  under 
eight  days.  Freight  rates  are  rei)orted  to  be  50  per  cent  less.  The 
lands  along  the  river  are  being  cleared  and  settled  rapidly  of  late  years, 
which  is  attributed  in  part  to  the  improved  navigation. 

In  the  fiscal  year  ending  June  30, 1893,  operations  were  continued  as 
follows: 

As  the  appropriation  was  too  small  to  i>ermit  the  purchase  or  con- 
struction of  a  boat  for  this  i^ork,  and  as  %  steamboat  could  not  be  hired 
at  a  reasonable  rate,  operations  had  to  be  deferred  until  one  of  the 
8nag  boats  of  the  district  could  be  spared  from  service  in  the  stream  to 
which  it  belongs.  The  United  States  snag  boat  John  B.  MeigSy  P.  K. 
Starr,  master,  commenced  work  at*  the  mouth  of  the  river  January  31, 
1893,  and  was  employed  between  the  mouth  and  Faisonia  until  March 
25,  and  then  withdrawn.  A  rise  in  the  river  the  latter  part  of  Febru- 
ary prevented  much  work  in  the  channel,  but  on  reaching  Faisonia 
February  24  the  fall  had  set  in,  and  the  boat  turned  back  to  work  over 
the  stretch  above  Woodburn.  A  chopping  party  was  employed  along 
the  banks  to  remove  stumps,  shore  snags  and  leaning  trees  in  connec- 
tion with  the  removal  of  obstructions  in  the  channel  by  the  Meigs. 
Many  snags  that  could  not  be  got  at  on  the  first  trip  were  removed 
easily  with  the  drag  chain.  At  the  wreck  of  the  steamboat  Sarah  E. 
EUioti  (sunk  1890),  1^  miles  below  Faisonia,  the  deck,  deck  beams, 
starboard  side  of  the  vessel,  hog  chain  braces,  wheel,  shaft,  and  cylin- 
der timbers  were  removed.  By  that  time,  March  18,  the  water  had 
&llen  so  much  that  the  snag  boat  could  go  only  a  short  distance  above 
the  wreck,  and  after  work  of  the  shore  party  had  been  carried  up  to 
Faisonia  the  boat  moved  down  to  Vick  Landing,  the  river  being  so 
narrow  that  it  had  to  back  its  way  to  Porter  Bayou  before  it  could  turn 
around.  Fi'om  Vick  Landing  the  boat  worked  back  upstream  to  the 
Georgia  Pacific  Bailroad  Bridge,  removing  between  50  and  60  danger- 
ous snags  from  that  stretch  of  river.  I  met  the  Meigs  at  the  railway 
bridge  the  afternoon  of  March  22,  and  made  an  inspection  of  the  Big 
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Sunflower  Eiver  below  tiiat  x)omt  and  of  Lower  Yazoo  River,  arriying  at 
Vicksburg  March  25. 

The  foltowing  are  the  principal  places  where  work  was  done  by  tiie 
Meigs:  Red  Rock  Bend,  Buck  Point,  Cypress  Bend,  Choctaw  and  above 
and  below.  Mad  Lake,  Deer  Island,  Hog  Bayou,  Muscle  Shoals,  Devil's 
Elbow,  Dowling  Bayou,  Wildcat  Bayou,  Chicosa  Point  and  Bend, 
Georgia  Pacific  Bridere,  Indian  Bayou,  Rainy  Day,  Potato  Hill,  Stumpy 
Bend,  Porter  Bayou,  PuUtight,  Peter  Mantou's^  above  and  below  Vick 
Landing,  JohnsouvOle,  and  Dead  Man's  Bend. 

The  following  is  a  summary  of  the  work  done,  viz: 

SnagBpnUed 476 

Stiunptf  pulled 96 

Logs  removed  from  channel 1 547 

Side  jams  removed -• 8 

Shore  snags  cut 939 

Stumj[fScut 2,859 

Leaning  trees  cut 12;  199 

Leanine  trees  topped 162 

Trees  girdled 1,057 

Square  jards*brush  and  willows  cut 1,065 

Wrecks  removed,  viz :  Part  steamer  Sarah  E.  Elliott,  below  Faisonia. 

The  following  extract  from  my  annual  report  of  1891  remains  appli> 
cable  to  this  work : 

It  is  recommended  that  future  appropriations  shaU  not  restrict  expenditures  to 
designated  stretches  of  river,  in  order  that  the  funds  may  be  applied  where  the 
work  is  needed  most  and  where  it  will  yield  the  ^^reatest  benefit  to  navigation. 

The  estimate  of  $66,000,  made  in  1879,  for  the  improvement  of  this  nver  (p.  984^ 
Report  Chief  of  Engineers,  1879)  did  not  contemplate  doing  the  work  at  irregular 
intervals  extending  over  a  period  of  Hfteen  years,  as  it  will  with  the  usual  appro- 
priations, but  was  made  with  a  view  to  finishing  it  in  not  more  than  three  or  four 
consecutive  seasons.  As  new  obstractions  are  added  from  time  to  time  it  is  impos- 
sible to  make  any  definite  estimate,  but  if  an  appropriation  of  not  less  than  $20,000 
is  made  it  can  be  spent  to  advantage  and  with  economy  in  one  or  two  low-water 
seasons,  and  result  in  greater  benefit  to  navigation  and  work  of  a  more  lasting  char- 
acter than  a  larger  sum  by  small  aUotbients  every  other  year. 

Money  statement 

July  1, 1892,  balance  unexpended 1 $64. 89 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5,064.89 
June  30, 1893,  amount  expended  during  fiscal  year 4,367.80 

July  1, 1893,  balance  unexpended 697.09 

July  1, 1893,  outstanding  liabilities ,  24.05 

July  1, 1893,  balance  available 673.04 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    20, 000. 00 
•?  Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 18S^. 


COMMERCIAL  STATISTICS. 


The  river  was  navigable  the  entire  year  to  Woodbum^  80  miles  above  th^ mouth; 
for  four  months  to  Faisonia,  144  miles  above  the  mouth;  and  to  Burch  Place  for 
about  three  months. 
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ZIf  <  0/  sieaniboaii  that  navigated  Big  Sunflower  Biver  in  fiscal  year  189S. 
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Summary  of  commerce  reported. 


Articles. 


Cotton 

Cottonseed 

HMefl 

Uto  stock 

Saw  logs 

X^omber 

Stevea 

MSaceUaneona 

Total  down  ft«ighi 
freight 

Total 

gatiwated  Talne 


1802-'93. 


Tofis. 

2,609 

5.250 

19 
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19,000 
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9,840 

1,088 


39,276 
4,023 


43,209 


1891-'92.'' 


Tom. 

.  4,118 
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12 
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47,054 


1890-*91. 
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2,027 


27.511 
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31,984 
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$1, 240, 000 


188&-'89. 


Tom. 

4,000 

6,000 

1 

150 


490 
3,880 


14,521 
9,680 


24,201 


$1,858,000 


The  Yazoo  and  Mississippi  Valley  Railroad  crosses  the  river  at  Clarksdale,  and 
ifaenre  sonth  rons  parallel  to  the  stream  at  distances  varying  from  5  to  20  miles.  The 
G4»orffia  Pacific  Division  of  the  Richmond  and  Danville  Railroad  crosses  the  river  at 
Baird  with  a  line  ninning  from  Arkansas  City  on  the  Mississippi  River  to  Atlanta, 
6ft. 
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IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

Big  Hatchee  Eiver  has  its  source  in  northern  Mississippi,  flows  in  a 
northwesterly  and  then  westerly  direction  through  the  most  productive 
region  of  West  Tennessee,  and  enters  Mississippi  Biver  50  miles  above 
Memphis.  Navigation  of  this  stream  was  commenced  as  early  as  1827 ;  in 
1841  and  1842  the  State  of  Tennessee  appropriated  $100,000  for  improve- 
ment of  rivers  in  the  western  part  of  the  State,  one- third  of  which  was 
expended  on  Big  Hatchee,  after  which  considerable  commerce  develoi>ed, 
six  or  seven  steamboats  having  be^n  employed  during  the  cotton  season, 
and  it  is  stated  that  there  was  navigation  for  light-draft  boats  the  year 
round.  In  1866  the  legislature  of  Tennessee  declared  the  stream  un- 
navigable  and  authorized  the  constniction  of  fixed  railway  bridges 
across  it,  in  consequence  of  which  navigation  was  suspended  until  1879, 
when  the  act  was  repealed  and  the  railroad  companies  changed  their 
bridges  to  conform  to  the  law. 

Under  section  2  of  river  and  harbor  act  of  August  14,  187G,  which 
provided  for  "  examination  and  survey  of  such  rivers  and  harbors  as, 
in  the  judgment  of  the  Secretary  of  War,  will  subserve  the  general 
interests  of  commerce,"  an  examination  of  this  river  was  order^,  but, 
in  view  of  the  State  law  declaring  the  river  unnavigable,  it  was  deferred 
until  after  repeal  of  the  act  in  1879.  The  project,  based  upon  this  ex- 
amination, contemplated  the  removal  of  snags,  logs,  leaning  tim- 
ber, etc.,  to  render  the  stream  navigable  for  light-draft  boats  throughout 
the  year,  from  Bolivar,  Tenn.,  to  the  mouth,  a  distance  estimated  to  be 
about  240  miles.  The  plan  contemplated  completing  work  in  three  con- 
secutive seasons  of  low  water  at  a  cost  of  $30,000.  (Eeport  Chief  of 
Engineers,  1880,  pp.  1330-1332.) 

The  appropriations  are  as  follows: 


By  act  of— 

June  14, 1880../. $10,000 

March  3, 1881 3,500 

August  2, 1882 3,000 

July5,1884 2,500 

August  5, 1886 3,000 


By  act  of— 

August  11, 1888 $5,000 

September  19, 1890 5, 000 

July  13,1892 3.500 

Total , 35,500 


Operations  from  the  commencement  of  the  improvement  by  the  United 
States  to  the  close  of  the  fiscal  year  1892  were  as  follows: 

A  chopping  party  commenced  work  at  Bolivar  August  13, 1880,  and 
continued  downstream  to  the  mouth  of  the  river,  which  was  reached 
December  10, 1880.  This  work  consisted  chiefly  of  clearing  the  leaning 
timber,  but  snags  and  logs  were  removed  from  the  channel  wherever 
practicable  with  the  means  at  hand.  In  1881  a  chopping  party  resumed 
work  at  BoUvar  June  22,  and  between  that  date  and  October  15  car- 
ried it  down  to  the  mouth,  giving  special  attention  to  the  removal  of 
obstructions  in  the  channel. 

August  28  to  November  4, 1882,  the  work  was  gone  over  again  from 
Bolivar  to  Eeed  Landing,  27^  miles  above  the  mouth,  many  new  obstruc- 
tions having  been  added  during  the  year  by  caving  banks,  etc.  Owing 
to  lack  of  fluids  nothing  further  was  done  until  December  14,1884,  when  a 
chopping  party  commenced  work  at  Piljerk  Landing,  40  miles  above  the 
mouth,  and  continued  upstream  about  40  miles,  thoroughly  removing 
all  obstructions  to  navigation  until  February  10, 1885,  when  operations 
were  suspended  by  higli  water.  Nothing  was  done  the  following  low- 
water  season,  as  the  balance  available  was  insuf&cient  to  resume  opera- 
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tions.  October  15, 1886,  work  was  begun  at  the  mouth  and  continued 
until  January  15,1887,  when  it  was  stopped  by  high  water,  having  been 
carried  up  to  Bialto,  about  60  miles.  The  small  balance  was  expended 
June  17-27, 1887,  in  working  from.Eialto  back  to  the  mouth,  giving  a 
fair  navigable  channel  in  that  stretch  of  river.  The  next  work,  April  6 
to  June  14, 1889,  was  carried  from  Eialto  upstream  to  the  I«<ouisville  and 
Nashville  Kailroad  Bridge,  a  distance  of  about  60  miles,  and  August  19 
to  October  31, 1889,  a  hand-propelled  snag  boat  was  employed  in  re- 
moving obstructions  from  the  bottom  of  the  river  below  Rialto,  clear- 
ing a  good  channel  between  that  place  and  the  mouth,  with  a  depth  of 
2^  feet  at  low  stages.  The  next  work  was  done  by  the  United  States 
snag  boat  Florence^  January  1  to  March  5, 1892,  between  the  mouth 
and  Green  Landing,  about  67  miles  above,  and  was  suspended  by  high 
water. 

Before  the  improvement  commenced  the  river  virtually  was  unnavi- 
gable  by  reason  of  the  obstructions;  in  1889  it  was  reported  navigable 
for  seven  months,  and  during  the  fiscal  year  1891  it  was  reported  navi- 
gable for  nine  months.  Between  Bolivar  and  its  month  the  stream  is 
crossed  by  four  raikoads  about  60  miles  apart,  which  transports  the 
principal  products  of  the  adjacent  country,  and  the  main  effect  of  the 
work  done  has  been  to  facilitate  the  transportation  of  timber  and  staves 
and  prevent  excessive  rates  of  freight.  The  fixed  bridge  of  the  Ten- 
nessee Midland  Bailway,  about  60  miles  below  Bolivar,  prevents  navi- 
gation by  steamers  above  that  point.  If  that  bridge  were  provided 
with  a  draw,  and  the  snags  and  leaning  timber  removed  so  as  to  per- 
mit light-draft  boats  to  run  the  year  round,  there  is  a  possibility  that 
steamboat  trade  might  revive,  though  not  to  the  extent  of  the  period 
before  the  railroads  were  built. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1893. 
Owing  to  the  difficulty  of  hiring  a  boat  with  sufficient  power  for  the 
removal  of  obstructions  at  a  reasonable  cost,  operations  were  deferred 
until  the  snag  boat  Florence  can  be  spared  for  the  service. 

The  small  amount  of  commerce  to  be  benefited  is  not  at  all  com- 
mensurate to  the  cost  of  continuing  this  improvement,  or  to  maintain- 
ing what  has  been  done,  and  for  this  reason  it  is  not  believed  that  an 
additional  appropriation  can  be  expended  profitably,  unless  a  greatly 
increased  business  be  developed. 

Money  statement 

July  1, 1892,  bnlancQ  nnexpended $2,178.48 

AniooDt  appropriated  by  act  approved  July  13,  18112 3, 500. 00 

5, 678. 48 

Jnly  1,  1893,  balance  unexpended •-.      5,678.48 

July  1,  1893,  ontatauding  liabilities 2.56 

July  1, 1893,  balance  avaUable 5,675.92 


COMMKRCIAL  STATISTICS. 


This  river  was  reported  navigable  for  ligbt-draft  boats  from  November  1, 1892,  to 
close  of  fiscal  year. 
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List  of  sieamhoata  engaged  in  nnvigating  Big  ffaloh^  Biver  in  fiscal  year  IS9S» 
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Summary  of  commerce  reporte-d. 


Articles. 


Cotton 

Lnnibor  (saw  loc;n) . . 
StAves  and  liendiug 
Miscellaneous 


Total 

Estimated  value. 


1892-*9d. 


2Vm«. 


5,079 


5,079 


934,500 


1891-'92. 


Ton9. 


4,450 
GOO 


4,050 


$30,000 


1800-*91. 


Tons. 

6,010 
11,600 


17.1168 


$184,500 


The  Illinois  Central  Railroad  crosses  the  river  at  Bolivar,  the  head  of  propoeed 
improvement;  the  Tennessee  Midland  Railway  crosses  at  Hatchie  Station,  aboot  178 
miles  above  the  mouth ;  the  Louisville  and  Nashville  Railroad  crosses  at  Big  Hatolu« 
Station,  about  117  miles  above  the  month ;  and  the  Newport  News  and  MiBsissippi 
Valley  Railroad  crosses  at  Rialto,  about  57  miles  above  the  mouth. 


V  i6. 


«   V 


%*%» 


IMPROVEMENT  OP  FORKED  DEER  RIVER,  TENNESSEE. 

Main  Forked  Deer  River,  24  miles  long,  is  formed  by  the  janctfon  of 
the  North  and  South  forks  in  Dyer  County,  West  Tennessee,  about  9 
miles  below  the  town  of  Dyersburg,  flows  in  a  southwesterly  direo- 
tion,  enters  Obion  River  4  miles  above  its  mouth,  and  thus  finds  an  out- 
let to  the  Mississippi  at  Hale  Point,  95  miles  above  Memphis.  Originally 
the  mouth  of  Forked  Deer  River  was  near  Ashport,  18  miles  below 
Hale  Pgjnt,  but  about  fifty-four  years  ago  the  State  of  Tennessee  cat  a 
canal  to  a  bend  of  the  Mississippi  (now  the  mouth  of  Obion  River),  short* 
ening  the  length  of  main  Forked  Deer  River  about  one-half.  The 
original  outlet  below  the  canal  is  closed  with  snags  and  drift,  and  is 
called  "  old"  and  "  lost"  channels.  The  c^jial  is  known  as  "TigertaiL'' 
North  Fork  is  formed  by  several  small  creeks  near  Trenton,  in  Gibson 
County,  flows  in  a  westerly  direction  to  Dyersburg,  thence  southwest- 
erly. South  Fork  heads  in  McNairy  and  Henderson  counties,  and 
flows  in  a  general  northwest^erly  direction.  Appropriations  aggregat- 
ing $43,000  were  made  by  the  State  of  Tennessee  for  the  improvement 
of  Forked  Deer  River,  at  various  times  within  the  twenty  years  pre- 
ceding  1874,  but  their  expenditure  resulted  in  little  or  no  benefit  to 
navigation. 
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Under  river  and  harbor  act  of  March  3, 1873,  an  examination  was 
made  from  Dyersburg  on  the  North  Fork  to  mouth  of  main  river,  the 
report  on  which  recommended  that,  in  view  of  the  cost  of  the  work  in 
comparison  with  the  small  amount  of  commerce  to  be  benefited,  the 
improveqient  should  not  be  undertaken  by  the  United  Stated.  (Report 
Chief  of  Engineers,  1874,  Part  I,  pp.  372-380.)  Under  act  of  June  14, 
1880,  an  examination  of  the  South  Fork  and  reexamination  of  the^orth 
Fork  and  main  river  were  made  (Report  Chief  of  Engineers,  1881,  pp. 
1489-1497),  and  under  act  of  August  5, 1886,  a  third  examination  of 
North  Fork  below  Dyersburg  and  the  main  river  was  made.  (Report 
Chief  of  Engineers,  1887,  pp.  1494, 1495.) 

The  original  project  contemplated  the  removal  of  snags,  logs,  lean- 
ing timber,  etc.,  to  give  greater  ease  and  safety  to  navigation  of  South 
Fork  between  Brownsville  Landing  and  its  junction  with  North  Fork, 
a  distance  estimated  to  be  about  73  miles,  wbich  was  modified  in  1883 
so  as  to  extend  operations  up  to  Jackson,  Tenn.,  the  head  of  navigation, 
about  74  miles  above  Brownsville  Landing.  By  act  of  1888  North  Fork 
and  main  river  were  added  under  the  general  title  improving  Forked 
Deer  River,  and  the  project  contemplated  the  same  cla«s  of  work  in  the 
9  miles  of  North  Fork  below  Dyersburg  and  thence  down  the  main 
stream  to  the  mouth.  The  estimates  of  cost  were  $19,250  for  South 
Fork,  $4,500  for  North  Fork,  and  $7,000  for  the  main  river,  based  on 
plans  for  completing  work  in  one  season. 

The  appropriations  have  been  as  follows: 

By  act  of— 

August  2, 1882,  for  South  Fork $3,000 

Ju^rS,  1884,  for  South  Fork 2,000 

Augusts,  1886,  for  South  Fork 5,000 

August  11,  1888: 

For  South  Fork 2,500 

For  North  Fork.. 4,500 

For  main  rivor 2, 500 

Sentcmher  19,  1890,  for  North  Fork  aud  main  river 2, 500 

July  13, 1892,  for  completing  improvement 3,000 

Total *. 25,000 

Operations  from  the  beginning  of  the  improvement  by  the  United 
States  to  the  close  of  the  fiscal  year  1892,  were  as  follows: 

Work,  with  a  chopping  party,  commenced  at  the  month  of  South 
Fork  July  7.  1883,  and  continued  until  November  16,  1883.  During 
this  period  tne  water  was  at  a  low  stage,  and  the  removal  of  leaning 
timber,  logs,  snags,  etc.,  was  carried  upstream  to  Jackson.  Under  the 
act  of  1884  work  was  resumed  October  1, 1884,  at  Jackson  and  carried 
downstream  about  54  miles  to  Bell  Depot,  and  suspended  December 
17, 1884,  the  available  ftmds  being  exhausted.  Notbing  further  was 
done  until  October  27, 1886,  when  operations  were  begun  at  the  moutb, 
and  between  that  date  and  June  16, 1887,  were  carried  upstream  to 
within  4  miles  of  Bell  Depot.  No  work  was  done  the  following  season, 
no  fluids  being  available.  The  next  and  last  work  done  in  South  Fork 
commenced  early  in  December,  1888,  near  the  brush  dam  below  Bell 
Depot.  By  means  of  explosives  a  channel  100  feet  wide  was  cleared 
thi^ugh  the  dam,  after  which  the  removal  of  snags,  logs,  leaning  tim- 
ber, etc.,  was  carried  up  to  Jackson  and  back  to  the  mouth,  reaching* 
the  latter  point  March  9,  1889.  April  1-17, 1889,  the  balance  available 
was  expended  by  a  small  hand-propelled  snag  boat  in  i*emoving  leaning 
timber  and  heavy  channel  obstructions  which  had  collected  in  the  8 
miles  above  the  mouth. 
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Work  in  the  North.  Fork  below  Dyersburg  was  commenced  by  a 
chopping  party  October  3, 1888,  at  the  mouth,  and  the  principal  shore 
work  was  completed  Kovember  27, 1888.  Channel  work  with  a  hand- 
propelled  snag  boat,  fitted  with  light  shears  and  steam  power,  com- 
menced .December  6, 1888,  and  continued  when  the  stages  of  water 
would  permit  until  May  31,  1889,  resulting  in  a  good  channel  with  a 
least  depth  of  2J  feet  at  ordinary  low  stages.  November  1-23, 1889, 
the  work  was  gone  over,  and  it  was  found  that  the  channel  had  scoured 
considerably  and  was  well  defined,  with  caving  banks  at  but  few  places. 
Wherever  there  were  evidences  of  caving  the  banks  were  cleared  for 
some  distance  back,  and  the  snags  and  stumps  that  had  scoured  loose 
were  removed. 

Work  in  the  main  river  was  begun  with  the  hand-propelled  snag  boat 
November  10,  1888,  but  after  twelve  days'  work  was  susi)eiidSi  by 
high  water,  which  prevented  resuming  operations  until  June  10, 1889. 
From  that  date  uutil  the  end  of  July,  1889,  with  the  exception  of  a 
week's  suspension  by  a  sudden  rise,  the  snag  boat  and  a  chopping  party 
were  employed  in  removing  the  obstructions  as  thoroughly  as  practi- 
cable with  the  limited  amount  available.  At  extreme  low  water  the 
following  October  a  number  of  stumps  obstructing  the  chanoel  below 
White  Oak  Landing  were  removed.  November  2  to  December  30, 1891, 
the  United  States  snag  boat  Florence  worked  over  the  main  river  and 
North  Fork  below  Dyersburg  at  a  low  stage  of  water,  and  did  effective 
work  in  the  way  of  removing  obstructions  from  the  channel. 

The  amounts  expended  to  June  30, 1892,  were  $12,500  for  South  Fork 
and  $9,496.25  for  North  Fork  and  the  main  river.  With  these  exi>endi- 
tures  the  two  forks  were  put  in  fairly  good  navigable  condition,  and  the 
removal  of  obstructions  from  the  main  river  enabled  small  boats  to 
navigate  it  with  greater  ease  and  safety  for  a  period  of  about  eight 
months  during  the  fiscal  year  1892.  Navigation  of  South  Fork  is 
carried  on  by  flatboats,  loaded  with  staves  and  lumber,  and  rafts  of 
saw  logs.  Before  the  improvement  commenced  about  one  boat  in  three 
was  lost  on  account  of  the  obstructions;  now  they  make  the  trip  in 
comparative  safety  and  at  less  cost.  The  work  in  North  Fork  below 
Dyersburg  enables  boats  to  run  at  a  stage  3  feet  lower  than  formerly. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1893.  It 
was  impracticable  to  hire  a  boat  with  suflicient  power  to  remove 
obstructions  at  a  reasonable  cost,  and  operations  were  deferred  uutU 
the  United  States  snag  boat  Florence  could  be  spared  for  the  service. 

With  the  amount  available  the  river  from  Dyersburg  to  the  mouth 
will  be  worked  over  as  soon  as  practicable,  completing  the  project  for 
this  improvement.  In  view  of  the  limited  amount  of  commerce  (present 
and  prospective)  to  be  benefited,  it  is  not  believed  that  any  ftirther  ap- 
propriation can  be  expended  profitably,  and  no  estimate  is  made  for 
continuing  work. 

Money  statement 

July  1,  1892,  balance  unexpended $3.75 

AmoQut  appropriated  by  act  approved  July  13, 1892 8, 000. 00 

3,003.75 
June  30, 1893,  amount  expended  during  fiscal  year 3.75 

July  1, 1893,  balance  unexpended 3,000.00 

July  1, 1893,  outstanding  liabilities L30 

July  1, 1893,  balance  available 2,998.80 
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COMMERCIAL  STATISTICS. 


Tbe  main  river  and  North  Fork  wore  reported  navij^able  for  light-draft  boats  from 
November  1, 1892,  to  Juue  30,  1893. 

The  following  wae  the  onlysteamboat  reported  to  have  been  engaged  in  naviga- 
tion during  the  fiscal  year  1893 : 
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Sooth  Fork  is  crossed  at  Jackson  by  the  Illinois  Central  Railroad,  the  Mobile  and 
Ohio  Railroad,  and  the  Tennessee  Midland  Railway,  and  at  Bells  Depot  by  the 
Looisville  and  Nashville  Railroad ;  and  the  Newport  News  and  Mississippi  Valley 
RaUroad  crosses  North  Fork  at  Dyersbnrg. 


V  17. 

WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  FFS  PRINCIPAL  TRIBUTARIES..* 

These  gauges  were  desired  to  secure  information  from  continnons 
records,  with  a  view  to  protection  of  the  alluvial  lauds  against  overflow, 
the  improvement  of  navigation,  and  to  give  correct  reports  of  the  stages 
of  water  for  the  benefit  of  river  men  and  planters.  They  were  ordered 
by  joint  resolution  of  Congress  approved  February  21, 1871  (section 
5252,  Revised  Statutes),  viz : 

8kc.  -6252.  The  Secretary  of  War  is  hereby  anthorized  and  directed  to  have  water 
ganges  established  and  daily  observations  made  of  the  rise  and  fall  of  the  Lower  Mis- 
sissippi River  and  its  chief  tributaries  at  or  in  the  vicinity  of  St.  Lonis,  Cairo,  Mem- 
phis, Helena,  Napoleon,  Providence,  Vicksbnrg,  Red  River  Landing,  Baton  Rouge, 
and  CaiToUton,  on  the  Mississippi,  between  the  month  of  the  Missouri  and  the  Gulf 
of  Mexico;  and  at  or  in  the  vicinity  of  Fort  Leavenworth,  on  the  Missouri:  Rock 
Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio;  Florence,  on  the  Tennes- 
see ;  Jacksonpor^  on  the  White  River ;  Little  Rock,  on  the  Arkansas,  and  Alexandria, 
on  the  Red  River,  and  at  such  other  places  as  the  Secretary  of  War  may  deem  ad- 
visable. The  expenditure  for  the  same  shall  be  made  from  the  appropriation  for  the 
improvement  of  rivers  and  harbors,  bat  the  annual  cost  of  the  observations  shaU  not 
exceed  the  sum  of  $5,000. 
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All  of  the  gauges  directed  by  the  foregoing  resolution  were  estab- 
lished  the  latter  part  of  1871,  except  the  one  at  CarroUton,  La.,  estab- 
lished in  January,  1872.  A  gauge  was  placed  at  the  mouth  of  Wiiit« 
River  instead  of  at  Napoleon,  Ark.,  as  the  latter  place  was  caving  fast 
into  the  river.  Two  gauges  were  established  at  Louisville,  Ky.,  one  be- 
ing needed  at  the  head  and  one  at  the  foot  of  the  falls,  and  at  the  re- 
quest of  the  steamboat  men  a  gauge  was  set  up  at  Natchez,  Miss. 

A  gauge  was  established  at  Nashville,  Tenn.,  on  Cumberland  llivep, 
in  August,  1873.  Additional  g:auges  were  established  on  Red  River 
at  Shreveport,  La.,  Garland,  Ark.,  and  Fulton,  Ark.,  in  February,  18110, 
and  one  at  Donaldsonville,  La.,  on  the  Mississippi,  in  June,  1890. 

The  gauge  at  Rock  Island,  111.,  was  discontinued  April  30, 1879,  be- 
cause observations  so  far  upstream  were  needed  no  longer,  and  the 
gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  November  30, 1886^ 
but  readings  at  the  latter  place  have  been  continued  by  the  Missouri 
River  Commission. 

In  1881  bulletins  were  erected  at  the  stations  on  the  Mississippi  for 
the  purpose  of  giving  passing  steamboats  the  stage  of  water  at  each 
reading  of  the  gauge,  and  showing  whether  the  river  was  rising,  sta- 
tionary, or  fetlling.  The  size  of  the  plates  in  the  original  bulletins  was 
20f  by  24  inches,  black  figures  on  white  ground,  but  in  1890  they  were 
replaced  by  larger  bulletins,  one-sixteenth  inch  sheet-irqn  plates,  each 
40  by  48  inches,  white  figures  on  black  ground,  which  are  large  enough 
to  be  read  easily  with  the  naked  eye  at  a  distance  of  half  a  mile.  The 
old  bulletins  were  repaired  and  used  in  extending  the  service  to  the 
tributaries. 

The  gauge  staves  are  now  made  in  advance  at  the  office  and  shipx>ed 
when  needed,  a  few  sections  being  kept  on  hand  at  stations  with  caving 
banks  or  where  the  gauge  must  be  set  in.an  exposed  place.  They  are  of 
two  forms,  the  larger  to  be  bolted  to  bridges,  wharves,  and  the  like,  and 
the  smaller  for  temporary  service,  to  be  driven  into  the  bank  at  suc- 
cessive stages,  rising  or  falling.  Numbers  and  graduations,  feet  and 
tenths  are  branded,  thus  saving  time  and  money  and  giving  uniform 
scales.  The  accompanying  print  is  from  a  No.  4  Kodak  negative,  and 
shows  the  bulletin  and  vertical  gauge  at  Yicksburg  (EQeinston)  just 
after  high  water. 

From  1871  to  February  1, 1887,  the  gauges  were  read  and  bulletins 
changed  at  8  a.  m.  daily,  but  since  the  latter  date  this  has  been  done  at 
8  a.  m.  and  4  p.  m.  every  day,  in  order  to  obtain  greater  uniformity  and 
accuracy. 

The  engineer  gauges  are  used  by  the  Weather  Bureau  at  St.  Louis, 
Mo.,  Cairo,  111.,  Memphis,  Tenn,,  Helena,  Ark,,  Vicksburg,  Miss.,  Nash- 
ville Tenn.,  Alexandria,  La.,  Shreveport,  La.,  and  Fulton,  Ark. 

During  the  fiscal  year  ending  June  30, 1893,  observations  were  con- 
tinued at  the  twenty-two  gauges,  located  as  follows:  On  Mississippi 
River  at  St.  Louis  Mo.,  Cairo,  Ul.,  Memphis,  Tenn.,  Helena,  Ark.,  moath 
of  White  River,  Arkansas,  LiEike  Providence,  Louisiana,  Vittsburg, 
Miss.,  Natchez,  Miss.,  Red  River  Landing,  Louisiana,  Baton  Rotige, 
La.,  Donaldsonville,  La.,  and  Oarrollton  (New  Orleans),  La. ;  on  Ohio 
River  at  Louisville,  Ky.,  head  of  falls  and  foot  of  falls;  on  Tennessee 
River  at  Florence,  Ala. ;  on  Cumberland  River  at  Nashville,  Tenn. ;  on 
White  River  at  Jacksonport,  Ark.;  on  Arkansas  River  at  Little  Rock, 
Ark. ;  and  on  Red  River  at  Alexandria  and  Shreveport,  La.,  and  Gar- 
laud  and  Fulton,  Ark.  The  gauge  readings  are  received  at  this  office 
weekly^  reviewed,  consolidated,  and  sent  to  the  secretary  of  the  Mis> 
sissippi  River  Commission,  by  whom  they  have  been  published  to  the 
end  of  the  calendar  year  1892, 
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Becords  of  the  daily  readings  were  furnlAlied  ttie  resident  of  the 
Mississippi  Eiyer  Commission;  copy  of  the  Florence ^eeord  was  fiir- 
nished  the  engineer  officer  in  charge  of  Lower  Tennessee  River;  copy 
of  the  CarroUton  record  was  sent  the  assistant  engineer  at  South  Pass 
of  the  Mississippi;  and  copies  of  the  records  at  various  stations  were 
fiumished  district  officers  and  levee  commissioners  during  the  flood 
season. 

The  following  gauges  were  in8x>ected  by  Assistant  Engineer  John 
Ewens  daring  the  year,  viz : 

September.— {16th)  Lake  Providence,  Louisiana,  gauge  rebuilt  from 
—3  to  37.1-foot  mark;  (20th)  Natchez,  Miss.,  gauge  rebuilt  from  7— 1  to 
60  footmark;  (21st)  Red  River  Landing,  Louisiana,  gauge  rebuilt  from 
Oto  43  footmark;  (27th)  Vicksburg,  Miss.,  gauge  rebuilt  from  — 1.3 
to  52.3.  footmark* 

Oetcher. — (5th)  Memphis,  Tenn.,  gauge  rebuilt  from*— 3  to  14.6  foot- 
mark; (12th)  Little  Block,  Ark.,  gauge  rebuUt  frt)m  0  to  11  footmark; 
(21  St)  Shreveport,  La.;  (24th)  Alexandria,  L^.,  gauge  rebuilt  from  23.5 
to  39  footmark. 

November. — (4th)  Natchez,  Miss. 

December.— (9th)  Garland,  Ark.;  (10th)  Fulton,  Ark.;  (13th)  Little 
Bock,  Ark.;  (14th)  JacksonpZort,  Ark.,  gauge  rebuilt  from  6  to  30.4  foot- 
mark; (15th)  Memphis,  Tenn.;  (16th)  Helena,  Ark. 

Marc\. — (15th)  Vicksburg,  Miss.,  gauge  rebuilt  from  32.5  to  51  foot- 
mark. 

April— (15th)  Fulton,  Art 

May. — (2d2  Bato^  Rouge,  La.,  gauge  rebuilt  from  21  to  37  footmark 
and  site  of  bulletin  changed;  (4th)  Donaldson ville,  La.,  gauge  rebuilt 
from  Oto  30.9  footmark;  (5th)  Carrollton,  La.,  gauge  rebuilt  from  0 
to  19  footmark  and  bulletin  moved  from  nnsare  i)osition  near  caving 
bank* 

The  following  gauges  were  inspected  by  Assistant  Engineer  T.  0. 
Thomas,  of  the  Red  River  Survey,  while  en  route  to  Vicksburg  on  the 
United  States  steamer  Florence^  viz: 

March. — (16th)  Red  River  Landing,  La.,  gauge  reset  from  33  to  43 
footmark;  (17th)  Natchez,  Miss.,  gauge  reset  from  38  to  50  footmark. 

The  limited  means  available  prevented  the  frequent  and  rigid  inspec- 
tions essential  to  accuracy  of  the  readings  and  records,  and  for  this 
reason  the  results  of  the  year's  work  have  not  been  as  satisfactory  as 
could  be  desired. 

The  service,  begun  in  1871,  has  been  extended  and  improved  until  it 
has  grown  to  be  a  large  and  important  system  of  collecting  valuable 
information  for  the  improvement  of  many  streams;  for  giving  correct 
river  reports  to  those  interested  in  navigation:  prompt  warnings  to 
those  living  in  sections  subject  to  overflow;  information  to  the  planting 
interests  of  the  alluvial  valley,  and  for  distributing  and  preserving  the 
records  for  fritui'e  nse.  As  the  value  of  the  observations  and  the  prac- 
tical use  of  the  bulletins  become  appreciated,  requests  are  made  by 
river  men  for  new  gauges  or  for  bulletins  at  imx>ortant  stations  on  the 
taributaries. 

Gauge  stations  have  been  established  on  tributary  streams  in  connec- 
tion with  their  improvement,  some  of  which  might  be  transferred  to  this 
service  with  benefit  to  all  concerned.  There  are  several  gauges  in  each 
district  on  Mississippi  River  between  St.  Louis  and  New  Orleans,  the 
reports  of  which  are  sent  to  the  secretary  of  the  Commission,  but  the 
records  of  all  can  not  be  equally  valuably,  as  the  gauges  are  not  in- 
spected regularly  or  uniformly.  Rigid  inspection  is  necessary  to  insure 
careful  obs^vations,  to  maintain  the  gauge  zeros  invariable,  and  to  a 
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well  ordered  and  efficient  service,  which  can  be  secured  in  no  other  way 
without  gi^ftt  cost,  and  for  this  reason  the  recommendation  of  former 
reports,  that  the  entire  gauge  service  should  be  under  one  manage- 
ment, is  repeated  in  the  interest  of  economy  and  good  service,  * 

The  present  method  of  setting  the  gauges  is  not  satisfactory.  When 
the  service  was  begun  in  1871,  the  late  Ool.  William  E.  Merrill,  the  officer 
charged  with  the  duty,  endeavored  to  set  the  gauges  at  the  stations  of 
the  Delta  Survey  to  read  in  harmony  with  the  gauges  of  1851-'5d,  and 
at  the  new  stations  to  put  the  z6ro8  at  the  lowest  water  known;  bat 
while  hid  information  may  have  been  the  best  attainable  it  was  by  no 
means  absolute,  and  in  many  instances  the  water  has  fallen  consider- 
ably lower  than  indicated  by  the  *'  oldest  river  man."  The  uncertainty 
about  past  low  waters  is  noted  in  reports  both  at  home  and  abroad, 
and  is  well  stated  in  the  report  commonly  known  as  "  Humphreys  and 
Abbot,''  or  Professional  Paper  No.  13,  Corps  of  Engineers,  page  102» 
edition  1876,  as  follows : 

Range  of  ike  MUHssippi  hetween  low  and  hig\  water* 

It  is  very  difficult  to  obtain  exact  verbal  information  upon  this  sabjeot,  beesnse 
when  the  river  has  once  retired  within  its  banks  it  becomes  harmless,  and  few  per- 
sons care  to  record  its  changes  until  it  again  excites  alarm  by  a  new  rise..  Moreover, 
it  seldom  remains  stationary  for  more  than  a  day  or  two  at  a  time,  even  a^  low  water, 
and  a  series  of  measurement  is  therefore  necessary  to  determine  which,  among  many 
oscillatioDS,  includes  the  lowest  point  attained  in  any  given  year.  Add  to  this  the  pnc- 
tical  difficulty  of  ascertaining,  by  any  instrument  at  the  command  of  the  unprofes- 
sional observer,  an  absolute  difference  of  level  which  often  amounts  to  over  40  feeti 
and  no  surprise  will  be  felt  that  few  data  other  than  the  measurements  of  this  tor- 
vey  can  be  presented  in  reference  to  the  range  of  the  rivers 

To  prevent  errors  in  recording  observations,  the  zeros  of  the  gauges 
should  be  set  so  there  shall  be  no  negative  readings,  and  therefore  it 
has  been  proposed  to  put  them  at  the  lowest  water  known  or  recorded 
at  each  station.  But  since  one  of  the  results  of  improving  rivers  is  to 
lower  both  high  and  low  water  limits,  another  change  would  be 
required  after  a  few  years.  In  "  Stages  of  the  Mississippi  River  and  of 
its  Principal  Tributaries  for  the  calendar  year  1892,"  issued  by  the  sec- 
retary of  the  Mississippi  River  Commission,  there  are  twenty- five  ganges 
that  show  negative  readings  for  lowest  water;  for  example:  Lake  Prov- 
idence, -3.85;  Vicksburg,  —3.91;  Bayou  Sara,  —2.10;  CarroUton, 
—1.60;  Shreveport,  —2;  Alexandria,  —^.70;*  Yazoo  City,  -4.30; 
Witt«burg,  —3.60.  The  gauge  at  Fulton  on  Red  River  was  reset  3  feet 
below  the  Signal  Service  gauge,  and  low  water  has  fallen  to  +0,60  and 
will  certainly  fall  below  zero  within  a  few  years.  Since  the  removal  of 
the  great  raft  Red  River  has  deepened  greatly,  and  the  low- water  liw 
has  fallen  more  than  15  feet  at  the  point  known  as  ^'  head  of  the  raft,*' 
as  shown  by  the  levels  of  Red  River  survey.  If,  therefore,  the  zeros 
should  be  changed  the  reform  should  be  radical^  and  all  the  zeros  should 
be  put  at  the  same  reference,  say  the  Cairo  datum  of  the  Engineer  De- 
X)artment  and  of  the  Commission;  or,  if  preferred,  at  mean  Gulf  level 
Thus:  Vicksburg  gauge,  zero  =  66.04  feet  above  Cairo  datum;  highest 
water  May,  1862,  =  +5 1 .10  =  117.14  Cairo  datum ;  lowest  water  Septem- 
ber, 1887,  =  —  3.90  =  62.14  Cairo  datum;  oscillation,  56  feet  ^ Gauge 
curves  may  be  plotted  directly  from  observations  by  this  method,  aid 
in  testing  trom  established  bench  marks  the  final  height  of  instimment 
should  be  read  on  the  gauge  if  not  disturbed,  or  give  the  necessary 
correction,  which  could  be  made  at  once  under  the  eye  of  the  in8X)ector. 
The  weekly  reports  of  gauges  set  in  this  manner  also  would  attract  at- 
tention more  quickly  in  case  of  disturbance  or  lalse  reading,  and  serve 
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as  an  immediate  check  upon  tbe  observer  without  the  necessity  of  re- 
daciDic  and  plotting  the  observations,  as  is  now  required. 

Search  for  benches  and  high- water  elevations  of  the  Delta  Survey 
was  continued  whenever  time  could  be  spared  for  the  purpose,  and  all 
of  the  level  notes  of  1851-^58  and  1859  extant  were  revised  and  checked. 
It  is  hoped  that  all  available  intormation  on  the  subject  may  be  put  in' 
tabulated  form  for  the  next  annual  report.  Most  of  the  original  benches 
were  standing  when  the  gauges  were  reestablished  in  1871,  and  should 
have  been  connected  then  with  those  for  the  new  gauges.  It  may  be 
that  the  small  amount  of  the  appropriation  prevented  or  that  the 
importance  of  the  subject  was  not  realized;  yet  one  day's  work  of  the 
inspector  at  each  station  would  have  been  sufficient,  and  the  results 
oonld  have  been  revised  by  the  officers  of  the  Delta  Survey,  most  of 
whom  were  still  in  service.    The  following  is  given  as  a  progress  report : 

The  zero  for  the  Oairo  gauge  in  1857  was  taken  at  mean  low  water 

8f  the  Cairo  City  Company,  43.5^  feet  below  the  iron  water  table  of 
tevens  &  Williams's  store  on  the  levee,  now  occupied  by  the  Iron 
Mountain  Railroad  Company,  and  was  300.  feet  above  the  reference 
plane  known  as  Caiix>  datum,  or  9.16  feet  above  zero  of  present  gauge. 
The  levels  of  1857  werein^rror  1.4  feet,  and  the  **  highest  water  known," 
37.60  feet,  was  in  tact  the  ordinary  high  water  of  the  Cairo  company. 
No  gauge  was  put  up,  but  the  elevations  were  obtained  by  the  level 
for  each  observation. 

High  water  of  1858  at  Columbus  has  been  deduced  in  the  office  of 
the  secretary  of  the  Commission  fVom  the  elevation  of  a  mark  in  a  house 
pointed  out  by  the  occupant  as  the  high- water  mark  of  that  yeiir.  The 
elevations  of  benches  and  the  gauge  record  in  Appendix  B  of  the 
Delta  report  do  not  agree  with  the  level  notes  and  original  record, 
and  require  an  adjustment. 

The  bench  at  Memphis  is  lost,  but  Major  Benyaurd's  coefficient  for 
changing  to  present  gauge  is  practically  correct. 

There  is  small  hope  of  recovering  the  elevations  at  Napoleon  and 
Lake  Providence,  except  indirectly  through  the  ti^ansalluvial  levels  to 
Yazoo  and  Ouachita  rivers. 

The  benches  on  the  Catholic  church  at  Yicksbnrg  have  been  found 
and  referred  to  Cairo  datum,  making  zero  of  1858  1.32ifcfeet  below 
present  zero.  High  water  of  1862  was  pointed  out  to  me  by  Pilot 
Conklin,  who  read  the  description  of  the  mark  from  a  notebook  before 
taking  me  to  it.  Its  elevation  was  117.14  feet  above  Cairo  datum,  or 
51.10  feet  on  the  present  gauge,  being  the  highest  water  known,  though 
it  may  have  been  exceed^  by  that  of  1828,  when  the  Yazoo  Valley  re- 
mained flooded  from  February  to  August.  The  authority  for  this  state- 
ment was  Captain  Auter,  who  followed  the  river  at  the  time  and  who 
died  recently  at  an  advanced  age.  This  agrees  with  notes  found  in  the 
jonmtd  of  the  survey  of  1851  about  high  water  at  Natchez,  Red  River 
Landing,  and  Baton  Rouge,  based  on  the  statements  of  living  witnesses. 

The  ^nch  at  Browns  Mill,  above  Natchez,  was  standing  in  1871,  but 
as  it  was  not  connected  with  the  new  gauge  or  with  the  later  gauge 
in  1874,  and  as  the  elevation  in  Appendix  B  does  not  agree  with  Lieut. 
G'.  K,  Warren's  report  of  1851,  it  is  doubtful  if  its  elevation  above  Cairo 
datum  can  be  determined.  Two  benches  and  high- water  marks  of  1858 
at  Yidalia,  opi>osite  Natchez,  have  been  found  and  connected  with  the 
Coast  Survey  levels.  The  benches  of  1851  at  Plaquemine  and  Donald- 
soI^rL^e  have  been  lost,  but  the  high  waters  of  early  years  may  be  ap- 
proximated from  the  level  notes  and  from  plotted  hydrographS;  and  a 
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bench  of  1858  still  remains  at  Plaqnemine,  which  has  been  connected 
with  the  Oommission  levels. 

At  Baton  Eonge  the  bench  originally  established  by  Mr.  Wall^  in 
March,  1851,  has  been  identified  with  that  of  the  State  engineers,  Ck>a8t 
Survey,  and  United  States  Engineers.  It  is  82.651  feet  above  Cairo 
datum,  ^nd  the  zero  of  the  gauge  of  1851  at  McMain's  sawmill,  about  a 
mile  above  Baton  Bouge,  was  21.339  feet  Cairo  datum.  High  water  of 
1851  on  this  gauge  read  33.4:i:  feet,  or  54.739  feet  Cairo  dal£m,  and  an 
elevation  of  high  water  of  that  year,  taken  June  17, 1851,  in  front  of  tbe 
city  near  the  site  of  the  present  gauge,  confirmed  by  one  on  the  opposite 
side,  only  0.033  foot  less,  gave  54.627  feet  Cairo  datum,  or  a  fall  of 
0.112  foot  between  gauges.  The  fall  between  high- water  marks  of  1849 
for  about  the  same  distance  was  0.124  foot.  The  zero  of  the  present 
gauge  is  1.279:1:  feet  lower  than  that  of  1851,  thus  confirming  the  co- 
efficient  of  +1.1  given  by  Ms^or  Benyaurd  in  1876;  but,  since  the  level 
notes  gava  other  values  for  early  high- Water  marks  than  those  pub- 
lished, the  following  table  has  been  made  for  the  present  gauge: 


Year. 


1828 
1844 
1849 
1850 
1851 
1852 


High 

Low 

water. 

water. 

34.094 

83.41db 

34.40± 

33.90± 

2.65 

34.57     • 

3.57 

32.07 

3.97 

Year. 


1854 

1858 

34.84 

1862 

36.09 

1892 

38.45 

1893 

38.40 

Low 


The  elevations  of  benches  and  gauge  heights  at  Bed  Biver  Land  in  gr 
(Torras)  and  Carrollton  (Hampson)  were  derived  from  the  level  notes 
of  1851  to  1859,  through  the  benches  at  BatonBouge  and  Convent,  tbe 
latter  also  having  been  found  and  connected  with  the  Coast  Survey 
bench  in  the  convent  grounds  above  College  Point,  with  a  discrepancy  of 
only  0.355  foot.  Between  Baton  Bouge  and  Bed  Biver  Landing  I  found 
an  arithmetical  error  of  1  foot  in  the  west  bank  levels,  and  between 
Convent  and  Carrollton  an  evident  error  in  the  elevation  of  tiie  first 
bench  below  Bonnet  Carr6  of  0.798  foot,  and  an  arithmetical  error  of 
0.062  foot  in  closing  the  main  line.  Correcting  only  these  errors,  tlie 
final  discrepancy  in  elevation  of  Hampson  bench  by  the  levels  of  1851 
and  those  of  the  Coast  Survey  of  1880  appears  to  be  0.103  foot.  The 
gauges  at  both  stations  having  been  disturbed  quite  often,  the  high 
waters  in  the  original  records  were  tested  by  the  level  notes.  The  fol- 
lowing table  contains  a  number  of  high  and  low  water  elevations  at 
Bed  Biver  landing  reduced'  to  the  present  gauge,  which  are  given  as 
close  approximations  to  the  truth.  The  zero  of  the  present  gauge  is 
23.85  feet  above  Cairo  datum. 

Red  Biver  Landing, 


1828,  March  to  Angnst 
2g44 

1850/Marcll .'.  1 '.!**!!  II ! 

185l,April  1 

1852,  Jnne8 

"1858,  July  13 

1850,  Kay 


High 
water. 


48.39 
46.00 
44.93 
44.68 
42.24 
44.12 
44.54 


Low  water. 


0.00 
Nov.  24,0. 79 


Nov.  8,4.44 


1867 

1871 , 

1872,  May6 

^  •  •  ♦ 

1892,June28 , 

1893,  June  2^27 


mgh 
water. 


46.33 
44.50 

39.42 

» 


Low 


2.05 

Dec  15,  0.00 


48.87     Oci.31,  2.n 
47.72  ^ 
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The  level  notes  of  1851  gave  tke  zero  of  the  Delta  gauge  at  Carroll- 
ton  8.203  feet  below  <<  Hampson^"  instead  of  7.92  as  published,  and  0^.46 
foot  lower  than  the  present  gauge,  which  happens  to  be  set  as  near  as 
can  be  at  the  mean  gulf  level  of  the  Coast  Survey.  The  following 
heights  reduced  to  the  present  gauge  are  believed  to  be  correct  within 
±0.1: 

CarrollUm,  La, 


184».  Xaroh 
1«S1.  March 
ISSa.  Hay.. 
1«S«,  May.. 


High 
wat«r. 


15.  «8 
15.30 
14.05 
15.40 


Ia>w  wat6r. 


Not.,  0. 10 
Nov.,  0.26 
Nov.,  —0. 60 


1862 

*  *  *  * 

1892,  June  10 

1893,  June  22 


High 
water* 


15.35+ 

* 

17.85 
17.45 


Low  water. 


Nov.,  0. 20 


As  a  final  reform,  the  graduations  should  be  in  the  metric  system  to 
insure  more  accurate  observations.  The  bulletin  service  for  pilots  and 
general  information  could  be  posted  by  means  of  a  duplicate  gauge  or 
Irom  a  redu^jtion  table  in  the  observes  book,  using  the  lowest  or  an 
adopted  low  water  as  standard. 

Attention  is  invited  to  that  portion  of  my  reiK>rt  of  1891  regarding 
the  decision,  made  in  April,  1891,  that  section  6  of  the  river  and  har- 
bor act  of  August  11, 1888,  allows  only  $6,000  to  be  drawn  during  each 
fiscal  year  (pages  2016,  2017,  Report  Chief  of  Engineers,  1891),  and  also 
to  the  fact  that  during  the  two  fiscal  years  prec^ng  1891  it  was  held 
that  the  amount  available  for  each  year  was  $9,60^,  and  the  recom- 
mendation is  repeated  that  section  6  of  the  act  of  August  11, 1888,  be 
amended  to  grant  in  unmistakable  terms  a  permanent  appropriation  of 
8uch  amount  as  may  be  necessary  to  do  the  work,  not  to  exceed  in  the 
aggregate  for  each  fiscal  year  the  sum  of  $12,000,  according  to  the  fol- 
lowing estimates,  viz: 

WagMof  observers $6>0(X) 

Kepftirsof  gauges  and  baUetins 800 

pay  and  traveling  expenses  of  inspector  and  wages  of  extra  help  at  gauge 

sUtions 2,700 

Permanent  bench  marks 300 

Level  connections 2,000 

Eeoord  books,  blanks,  stationery,  telegrams,  etc 200 

Office  expenses 500 

KUeage  and  transportation 500 

Total...: .T 12,000 

This  amount  would  provide  for  the  maintenance  and  i)erfection  of 
the  present  gauges;  a  judicious  extension  of  the  service  by  embracing  all 
other  gauges  now  on  the  Lower  Mississippi  and  the  principal  ones  on  the 
tributaries,  and  establishing  new  ones  at  such  places  as  may  be  deemed 
advisable;  putting  gauges  on  the  Lower  Mississippi  and  its  chief  tribu- 
taries under  one  management  and  one  system  of  inspection,  with  greater 
economy  and  advantage  to  the  entire  service.  Frequent  inspections 
could  be  made  to  prevent  errors  in  the  gauges  and  records,  and  gradual 
level  connections  could  be  obtained  with  the  Cairo  datum,  the  common 
reference  plane  of  the  Engineer  Department  and  the  Mississippi  Biyer 
Commission,  to  give  the  greatest  value  to  the  records. 

It  is  urged,  also,  that  tiie  gaugings  at  or  near  St.  Paul,  Minn.,  which 
under  the  act  of  August  11, 1888,  are  to  be  paid  for  out  of  the  annual 
appropriation  for  gauging  tiie  waters  of  the  Mississippi  Kiver  and  its 
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tributaries,  be  provided  for  by  a  separate  and  distinct  appropriation,  as 
the  ^augings  are  of  a  different  kind,  consisting  of  discharge  measure- 
ments during  the  operation  of  tlie  reservoirs  at  the  head- waters  of  the 
Mississippi  Eiver,  without  connection  witli  the  gauges  on  the  Lower 
Mississippi  River  and  its  tributaries.  Being  in  charge  of  another  oflB- 
cer,  their  cost  is  not  included  in  my  estimates. 

Comparison  of  flood  of  1S93  with  highest  water  recorded  sinoe  establishment  of  present 

gauges. 


Gauge  stations. 


Bt.  Louis,  Mo -•• 

Cairo,  111 

Ueinphis,  Tenn 

Helena,  Ark , 

Mouth    White  River, 

Arkansas. 
Lake  Provitlence,  La  - . 
Vicksburg,  Miss 

Natchez.  Miss 


Bed  River  I^anding,  La . 

Baton  Rouge.  La 

DonaldnonviUe,  La  — 

CarroUton,  La 

Louisville,  Ky.(upper) 
Louisville.  Ky.  (lower) 

Florence.  Ala 

Nashville,  Tenn 

Jackson  port,  A  rk  . . . . . 
Little  Rock,  Ajk 

Alexandria,  La 

Shrevoport,  La 

Garland,  Ark 

Fulton,  Ark 


Year 

gauge 

was 

estab 

lisbed 


1871 
1871 

1871 

1871 
1871 

1871 
1871 

1871 

1871 

1871 
1890 
1872 
1871 
1871 
1871 
1873 
1871 
1871 

1871 

1800 
1890 
1890 


Eleva- 
tion of 
gauge 
zero 
above 
Cairo 
datum 
plane. 


Feet 

400.23 
290.84 

203.97 

161.98 
128.73 

89.62 
C6.04 

36.89 

23.85 

20.06 
tl9. 14 

20.91 
t419. 76 
1392. 85 


Elevation 

of  gauge 

xero 

above 

mean  gulf 
level  at 
Biloxi, 
Miss. 

(prelimi- 
nary).* 


24L50 

64.46 

161.27 
223.44 
244  78 


F€et. 
378.97 
269.58 

182.71 

140.72 
107.47 

68.36 
44.78 

15.63 

2.59; 

—1.20 
t— 2. 12 

—0.351 
t398.50 
1371. 59 


Highest  water  pre- 
viously recorded  on 
preeeut  gauge. 


Date. 


220.24 

43.20| 

140.  Oil 
202. 18 
223.52 


May  19, 1892 
Feb.  27,1883 
Mar.    23,24; 

Apr.  4,  5, '90 
Apr.  30,1886 
Mar.  31,1890 

June  2,1892 
Apr.  24,25, '90 

Apr.  23,1890 

June  27,1892 

Juno  28,1892 
June  13,1892 
June  10,1892 
Feb.    16,1884 

•  •  •  •  U^F  •   •  «  •  *  • 

Jan.   22,1882 

...do 

Mar.  14,1890 
May   21,1802 

June  12, 13, '92 

May  28,1892 
May  24.25, '92 
May23,24,'92 


Gauge 
reau- 
ing. 


Feet 
35.95 
52.17 

35.60 

48.10 
60.40 

41.90 
49.05 

4^60 


48.87   b 


38. 45  June 
30.  ISlJnne 


Highe.nt  water 

dnring  fiscal  year 

ending  June  30, 

1893. 


Dat«. 


May 
May 


38.25 


May  15,16 

May  25 
May      29 

May  15-17 
May  22, 23 

Ju^v      1 

Ju'e20;22 

(July 

Ju'e25-27 
23 
23 
22 
21 
22 
17 
23 

a-5 

3 

1 

7 

1.2 

18 


June 
Feb. 
Feb. 
Feb. 


17.35 
46.60 
72.00 
29.60 
65.30|Feb. 
33. 35|May 
31. 20!  May 
July 
Man. 
35.70  Jan. 
28. 40,  Dec. 

34.85;Dec.l7,18 

I 


Gauge 
read- 
ing. 


Feet. 
31.  (JO 
49.^ 

85.20 

47.92 
49.48 

4L85 
48.30 
47.60 
46.10 
48.71 
47.72 
38.40 
.30.60 
17.45 
28.80 
54.40 
21.40 
40.80 
31.1.1 
27.20 
34.60 
32.25 
29.10 
27.25 
30.25 


ReUtionto 

previotu 

tiighest 

record. 


• 

% 

9 

< 

0 

4.35 

•  2.84 

.4« 

.18 

.« 

.OS 

.75 

1.00 

2.5© 

16 

1.15 

i    .06 

.46 

.10 

>17.*) 

,17.« 

la* 

;i4.5P 

:3.» 

4.00 

3.C 

0.00 

0.01 

1.15 

4.60 

*  Mississippi  River  Commission  preliminary  value,  21.26  feet  above  Cairo  datum  plane, 
t  Preliminary  value. 

Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SOy  JS9Sf  submitisd 
in  compliance  with  requirements  of  section  %of  river  and  harbor  act  of  188S, 


Observations : 

Pay  of  21  permanent  gaugo-kocpers  from  July  1,  1892,  to 
June  30, 1893,  inclusive $3,660.00 

Inspections  and  repairs : 

Pay  of  assistant  engineer,  6  §  H  months,  at  $L50 -.  1, 010. 00 

Traveling  expenses  of  assistant  engineer  while  inspecting 

gauges - 129. 50 

Pay  of  employ^  hired  to  assist  gauge  inspector  and  to  re- 
pair ganges  and  bulletins 49.50 

Material  for  repair  of  gauges 181.45 

Transportation  of  material  for  repair  of  gauges 12. 36 

Mileage  of  officer  in  charge 12.80 

Pay  of  leveler,  ,V  month,  at  $100 .• 23.33 

Traveling  expenses  of  lovelor 6.25 


$3,660.00 


1, 435. 19 


V 


I 

\ 
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Office  expenses  and  oontlngenoies : 

Pay  of  clerk,  1  H  months,  at  $75 $135.00 

Pay  of  copyist,  1  month,  at  $50 50.00 

Stationery * 71.11 

Photographic  materials 5,63 

Proportion  of  expenses  for  preoise'leveling  to  ganges  in  con- 
nection with  survey  of  Yazoo  River 151.25 

$412:98 

Total 5,498.17 

Outstanding  liabilities  July  1, 1S93. 

Telegrams $7.19 

Pay  of  deceased  gaage-keeper,  St.  Lonis,  Mo.,  July  1-17,  1890 ij.  00 

Pay  of  deceased  gauge-keeper.  Garland,  Ark.,  January  1-31,  1892 10. 00 

Total 28.19 

Money  statement. 

July  1, 1892,  balance  unexpended ^ j$27.98 

Amount  allotted  for  project  for  fiscal  year  ending  June  30, 1893,  approved 

July  15,  1892 5,500.00 

5, 527. 98 
June  30, 1893,  amount  exi>ended  during  fiscal  year 5,498. 17 

July  1,  1893,  balance  unexpended 29.81 

July  1,  1893,  outstanding  liabiUties 28.19 

July  1,  1883,  balance  available .1 1.62 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    12, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Vi8. 

SURVEY  OF  CYPRESS  BAYOU  AND  THE  LAKES  BETWEEN  JEFFERSON, 
TEX..  AND  8HREVEP0RT,  LA.,  TO  ASCERTAIN  IF  NAVIGATION  CAN  BE 
MATERIALLY  AND  PERMANENTLY  IMPROVED  BY  THE  CON  STRUG  IION 
OF  LOCKS  AND  DAMS,  AND  THE  PROBABLE  COST  THEREOF. 

The  report  upon  which  the  first  appropriation  for  an  extended  survey 
of  Cypress  Bayou  and  the  lakes  was  based  was  submitted  February 
26, 1890,  pursuant  to  the  following  resolution: 

[Fifty-first  Congress,  first  session,  Congress  of  the  United  States.] 

In  the  House  op  Ebpresentatives,  February  6y  1890. 

Resolvedj  That  the  Secretly  of  War  is  hereby  requested  to  furnish 
to  the  House  of  Eepresentatives,  at  as  early  a  day  as  may  be  practi- 
cable, an  information  that  may  be  obtained  in  his  Department  in  relation 
to  the  improvement  of  Cypress  Bayou  and  the  lakes  between  Jefferson, 
Tex.,  and  Shreveport,  in  the  State  of  Louisiana,  and  that  he  make  such 
suggestions  as  he  may  see  proper  for  the  improvement  of  such  bayou 
and  lakes  and  the  amount  necessary  to  accomplish  the  same. 

Attest: 

Edwd.  McPherson,  Clerk. 
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The  report  contained  an  index  of  all  former  reports  upon  Cypress 
Bayou,  the  essential  portions  of  previous  examinations  and  projects  for 
improving  navigation  between  Jefferson  and  Shreveport,  and  state- 
ment of  the  work  done  under  them.  (Report  Chief  of  Engineers,  1890, 
p.  1914.) 

The  survey  was  authorized  by  the  following  item  in  the  river  and 
harbor  act  of  September  19, 1890,  viz  i 

The  Secretary  of  War  is  hereby  directed  to  cause  a  survey  to  be  made  of  Cypre« 
Bayou  and  thelakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  in  order  to  ascer- 
tain if  the  navigation  of  the  said  bayou  and  lakes  can  be  materiaUy  and  permanently 
improved  by  the  construction  of  such  dams,  and  locks  and  dams,  as  may  be  neces- 
sary, and,  if  found  practicable,  the  probable  cost  thereof,  and  for  this  purpose  the 
sum  of  ten  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated. 

Progress  reports  will  be  found  in  the  Report,  of  the  Chief  of  Engi- 
neers for  1891,  p.  2021,  and  1892,  p.  1668. 

The  fieldwork,  including  a  resurvey  of  Cottonwood  Bayou  from  Bed 
Eiver  to  Sodo  Lake,  levels,  borings,  and  discharge  observations,  has 
been  completed  and  the  mapSj'profiles,  and  sections  finished.  The  re- 
I)ort  of  Assistant  Engineer  Marshall,  who  had  charge  of  the  survey  in 
the  field,  is  presented  as  a  final  report  upon  all  details  of  the  survey, 
with  a  plan  for  a  navigable  route  to  Jefferson  by  means  of  a  dam,  with 
waste  weir,  across  Sodo  Lake,  with  entrance  from  Red  Biver  through 
Cottonwood  Bayou  by  a  lock  with  double  gates. 

This  plan  is  a  development  of  that  recommended  by  Captain  Howell 
(Rei)ort  Chief  of  Engineers,  1874,  p.  706),  Cottonwood  Bayou  being 
substituted  for  the  dredged  cut  across  to  Qold  Point,  with  a  lock  in 
place  of  an  open  channel. 

The  survey  has  confirmed  the  truth  of  the  statement  in  my  last  re- 
port (Beport  Chief  of  Engineers,  1892,  p.  1670)  that  if  the  plan  of  1874 
had  been  carrid  out  "  the  water  from  Red  River  would  not  now  reach 
the  zero  of  the  Jefferson  gauge  at  low  water,"  and  proves  that  the  final 
result  would  have  been  the  same  whether  the  dam  had  been  built 
under  the  first  project  with  "  crest  14  feet  below  local  high-watermark 
of  1866,"  under  the  second  with  "  crest  2  feet  above  high  water  of  1866 
on  Red  River,"  or  under  the  third  with  a  spill  "  9  feet  below  the  high 
water  of  1866 "  at  the  site  of  the  dam.  In  other  words,  the  dams 
would  have  caused  greater  or  less  overflow  of  the  lake  region  in  high 
water,  but  would  have  had  no  influence  whatever  upon  extreme  low 
water  at  Jefferson,  except,  perhaps,  in  delaying  the  date,  depending 
upon  the  discharge  section  of  the  cut  to  Gold  Point.  Finally,  presum- 
ing the  cut  to  have  been  made  stable,  the  current  through  it  at  certain 
differences  of  relative  stage  would  have  been  too  gr6at  for  navigation 
into  or  from  the  lakes. 

Cottonwood  Bayou  is  the  first  natural  entrance  to  Red  River  above 
Shreveport  by  which  a  navigable  route  could  be  made  to  the  lakes,  in 
connection  with  a  dam  across  them,  with  any  hope  of  success  or  expec- 
tation of  moderate  length  of  usefulness.  But  the  objections  to  an  open 
route  through  the  bayou  are  greater  than  for  that  proposed  to  Gfold 
Point,  both  because  the  faU  from  Red  River  to  the  lake  is  considerably 
more  and  because  all  of  the  outlets  above  Cottonwood  Bayou  through 
which  the  lake  region  was  filled  during  the  ratt  period  have  been  closed 
or  will  be  closed  within  the  next  two  years  in  carrying  on  the  work  of 
improving  Red  River  and  completing  the  levee  system  from  Blanton 
Bluff  downstream.  CottonwocJi  Bayou  itself,  perhaps,  might  be  closed 
also  if  only  the  question  of  improving  Red  River  should  be  considered, 
either  permanently  by  embankment  on  the  levee  liue  oy  by  a  weir  and 
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Blniccs  if  it  should  be  fonnd  advisable  to  convert  the  lakes  into  reser- 
voirs. Assuming,  however,  that  Cottonwood  Bayou  is  to  form  part  of 
the  navigable  route  to  Jeflferson,  the  water  supply  of  "Cypress  ^ayou 
and  tb©  lakes'^  will  be  limited  to  the  natural  drainage  of  their  basin 
with  that  which  may  be  let  in  from  Red  River  through  Cottonwood 
Bayou  or  through  sluices  near  by.  A  lock  will  be  required  with 
double  sets  of  gates,  since  the  head  may  change  &om  lake  to  river, 
according  to  the  rise  and  fall.  The  site  of  the  dam  across  Sodo  Lake 
is  somewhat  below  the  lower  mouth  of  Cottonwood  Bayou,  the  waste- 
weir  being  put  at  reference  60  meters  above  Cairo  datum  and  the 
embankment  extended  along  the  highest  ground  below  Cottonwood 
Bayou  to  a  point  at  the  same  elevation  as  the  weir  crest,  the  object 
being  to  avoid  impounding  too  great  an  amount  of  water,  which  would 
increase  the  area  of  overflow  so  much  as  to  endanger  the  levee  system 
above  and  the  lands  for  the  protection  ot  which  they  were  built.  The 
elevation  of  60  meters  for  the  weir  crest  is  more  than  needed  for  the 
present  or  prospective  commerce  of  Jefferson,  the  lowest  water  at  that 
point  being  not  less  than  57,  bijt  seems  to  be  required  to  reduce  the  fall 
from  Red  River  through  Cottonwood  Bayou,  which  in  extreme  cases  is 
now  very  near  five  meters. 

To  refer  to  earlier  projects:  The  favorite  plan  for  permanent  "deep 
water  from  Jefferson  to  the  Gulf,"  urged  by  people  unacquainted  with 
the  facts  about  differences  of  level,  slope,  depth,  and  water  supply,  not 
onfy  in  the  lakes  but  in  Red  River,  was  for  a  lock  and  dam  at  or  above 
Albany  Flats,  with  a  channel  dredged  below,  if  necessary,  either  into 
Twelvemile  Bayou  or  Cross  Lake.  The  line  to  Cross  Lake  runs  dry 
now,  the  low- water  fall  from  the  foot  of  Cottonwood  Bayou  to  Shreve- 
port  being  8  meters;  and  it  is  beyond  a  doubt  that  if  the  dam  were 
built  there  would  be  no  water  on  its  lower  side  in  extreme  low  water 
and  no  navigable  channel  in  Twelvemile  Bayou  to  the  lock,  no  matter 
how  much  dredging  should  be  done  between  it  and  Shreveport,  unless 
the  eut  were  made  at  least  2  meters  below  lowest  water  known  or 
expected  at  Shreveport  to  cause  the  bayou  to  fill  by  backwater;  indeed, 
the  cut  would  have  to  be  much  deeper  than  stated  to  allow  for  silting 
up,  and  it  would  be  simply  guesswork  to  estimate  the  life  of  the 
dredged  channel.  The  lower  miter  sill  of  the  lock  would  have  to  be 
set  proportionally  lower,  and  the  lift  would  become  so  great  as  to 
require  a  second  lock  to  enter  the  lake^  or  else  a  second  lock  and  dam 
would  have  to  be  placed  between  that  in  the  lake  and  Shreveport.  In 
either  case  it  is  probable  that  a  dredge  would  have  to  be  kept  on  hand 
to  maintain  the  channel  below  the  locks,  increasiug  the  annual  charge 
for  operating  and  repairs,  themselves  by  no  mekns  inconsiderable. 

Finally,  with  this  system  the  water  supply  would  decrease  with  the 
improvement  of  Red  River,  the  outlets  on  the  right  bank  closing  natu- 
raUy  even  if  the  levee  system  were  abandoned.  The  proofs  of  these  as- 
sertions are  found  in  observations  along  the  river,  and  are  established 
by  the  levels  and  soundings  of  various  sfirveys  since  1872,  when  the 
lake  area  was  largest;  benches  having  been  found  by  which  the  eleva- 
tions in  the  original  notebooks  have  been  reduced  to  the  Cairo  datum 
for  comparison.  The  great  increase  in  depth  gained  in  Upper  Red 
River  since  the  raft  was  destroyed  has  been  mentioned  elsewhere,  and 
18  strikingly  shown  in  the  "  Profiles  and  cross  sections,  Red  River,  near 
Cottonwood  Bayou,"  mentioned  in  Assistant  Engineer  Marshall's  re- 
port, and  submitted  herewith  for  publication,  the  comparison  being 
made  for  about  32  kilometers  of  river  (say  20  miles),  beginning  at  the 
165th  mile  below  Fulton,  Ark« 
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The  progressive  increase  in  channel  depth  is  alone  sufficient  evidence 
of  the  work  done  by  the  increased  discharge  of  Eed  River,  which  dur- 
ing the  raft  period  was  dissipated  through  the  natural  and  artificial 
outlets  on  the  right  bank  into  the  lakes.  The  channel  bottom  must 
continue  to  go  down,  carrying  with  it  the  high  and  low  water  limits,  as 
the  work  of  improving  Red  River  goes  on;  and  this  will  be  more  rapid 
with  the  extension  of  the  levee  system,  in  which  so  great  progress  has 
been  made  during  the  past  fiscal  year. 

Under  these  conditions  it  is  my  opinion  that  it  is  not  feasible  to  cre- 
ate and  maintain  slack- water  navigation  between  Shreveport  and  Jef- 
ferson through  Twelvemile  Bayou  or  Cross  Bayou  and  the  lakes,  by 
any  system  of  locks  and  dams,  except  at  a  cost  rising  into  millions. 

For  the  routQ  through  Cottonwood  Bayou,  for  which  Assistant  Engi- 
neer Marshall  submits  an  estimate  of  $375,000,  the  following  must  be 
observed: 

1.  That  all  the  outlets  on  the  right  bank  which  formerly  supplied  the 
lakes  as  far  downstream  as  Cottonwood  Bayou  have  been  closed,  or 
will  be  closed  soon. 

2.  That  the  only  argument  for  leaving  Cottonwood  Bayou  open  would 
be  either  with  the  hope  of  giving  a  permanent  navigable  route  to  Jef- 
ferson on  the  one  hand,  or,  on  the  other,  for  the  improvement  of  Red 
River  by  creating  a  reservoir  in  the  present  lake  beds,  to  reduce  flood 
heights  in  Red  River  from  Cottonwood  Bayou  downstream,  delivering 
the  impounded  water  afterwards  to  improve  the  low- water  navigatiolL 
This  subject  was  touched  on  in' my  last  report,  as  follows: 

As  all  of  tUe  water  retained  by  the  dam  and  levee  would  return  to  Rod  Kiver  when 
the  latter  should  fall  below  the  height  corresponding  to  the  crest  of  the  dam,  the 
route  through  Cottonwood  Bayou  should  keep  itself  free,  and  should  not  be  regarded 
as  an  injurious  outlet^  such  as  are  those  above  which  are  to  be  closed,  and  therefore 
not  opposed  to  the  principles  laid  down  for  the  improvement  of  Ked  River,  Cotton- 
wood Bayou  would  l)e  closed  as  effectually  by  the  dam  and  levee  as  by  a  dam  across 
its  mouth,  and  the  plan  of  giving  a  navigable  depth  of  6  feet  to  Jefferson  may  be 
regarded  as  in  effect  the  construction  of  a  great  reservoir  to  hold  flood  waters,  some- 
what after  the  plan  of  those  advocated  for  the  Upper  Mississippi  River.  (Report 
Chief  of  Engineers,  1892,  p.  1671,  also  1880,  p.  1281.) 

When  the  i^receding  remarks  were  made  the  possible  fall  from  Red 
River  to  the  lakes  through  Cottonwood  Bayou  was  not  known.  It  has 
been  measured  on  several  occasions  since  by  simultaneous  observations, 
showing  considerable  variations,  as  was  to  have  been  expected;  and  on 
February  16, 1893,  the  water  line  from  Jefferson  to  the  lake  end  of  Cot- 
tonwood Bayou  and  thence  to  Red  River  showed  a  depression  corres- 
ponding to  a  fall«f  only  0.48  meter  from  Jefferson  as  compared  with  a 
fall  of  4.16  meters  from  Red  River,  or  nearly  nine  times  greater  fiJl 
through  the  bayou  in  a  distance  of  10  kilometers  than  that  down  the 
lake  for  a  distance  of  70  kilometers  (say  13.65  feet  in  6^  miles  to  1.57 
feet  in  44  miles),. from  which  it  may  be  seen  that  the  bayou  may  be  left 
open  with  safety  to  its  banks  and  to  navigation  only  when  lake  and 
river  are  near  the  same  elevation;  that  is  to  say,  locking  would  be 
required  at  all  times  when  the  diff'erence  of  stage  would  create  a  cur- 
rent greater  than  about  2  miles  per  hour.  The  facts  are  illustrated  on 
the  profile  and  section  of  Cottonwood  Bayou  herewith. 

3.  The  improvement  desired  being  a  i)ermanent  waterway  from  Jef- 
ferson to  deep  water  sufficient  for  the  present  and  all  prospective  needs 
of  commerce,  with  the  object  of  cheapening  transportation  rates,  the 
junction  with  Red  River  will  depend  upon  the  navigable  depth  that  can 
be  maintained  above  Shreveport  on  the  one  hand;  while  on  the  other 
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the  distance  from  Shreveport  to  the  entrance  mnst  be  the  least  that 
will  give  the  required  depth  in  the  lakes. 

It  is  plain  that  for  the  inlet  and  outlet  route  the  further  upstream 
the  entrance  the  greater  the  depth  that  might  be  had  in  the  lakes  by 
raising  the  dam;  but  this  would  not  only  increase  the  cost  of  construc- 
tion, repairs,  and  operating,  and  flood  a  much  larger  area  than  need- 
fal,  out  add  considerably  to  the  expense  of  transportation^  every  mile 
upstream  lengthening  the  route  probably  by  more  than  twice  that  dis- 
tauce. 

4.  There  are  no  special  engineering  difficulties  in  the  way  of  building 
a  dam  and  weir  across  the  lake  with  spill  of  sufficient  width  to  keep  the 
lake  within  bounds  without  overtaxing  the  discharge  capacity  of  Twelve- 
mile  Bayou.  The  borings  show  that  the  foundations  will  sustain  any 
weight  that  may  be  put  upon  them,  and  there  is  plenty  of  room  for  a 
wide  apron  to  prevent  backlashing.  There  would  be  some  difficulty 
in  getting  earth  for  the  embankment  up  the  bayou,  and  probably  it 
would  be  best  to  strengthen  this  part  of  the  line  with  sheet  piling,  espe- 
cially as  the  riverward  end  will  not  connect  with  the  levee  system. 
The  borings  also  disprove  the  notion  that  these  lakes  were  formed  by 
the  same  convulsicm  that  made  those  at  New  Madrid,  the  strata  plainly 
being  water  deposits  without  contortions  that  upheaval  or  sinking 
would  produce,  and  the  oak  stumps  as  well  as  the  cypress  are  every- 
where found  to  be  vertical.  The  explanation  seems  to  be  simple.  The 
lands  on  the  right  bank  were  undulating,  and  Bed  Eiver,  like  other 
alluvial  streams,  flowing  down  the  easiest  line,  built  up  the  banks  until 
it  was  dammed  by  raft,  when  the  water  rose  above  them  and  cut 
through,  filling  the  lowest  parts  as  far  as  the  Albany  Hills,  and  then 
gradually  washed  down  the  barrier,  which  is  now  Albany  Flats,  until 
a  stratum  was  reached  hard  enough  to  serve  for  a  dam.  After  the  raft 
was  destroyed,  and  by  repeated  attacks  of  the  snagboats,  the  channel 
marked  out  for  Red  River  scoured  out,  its  capacity  increased  till  the 
greater  part  of  the  floods  from  above  Blanton  Blufib  was  carried  by  the 
river,  which  formerly  made  the  lakes,  and  as  this  process  goes  on  the 
lake  area  must  diminish  till  Albany  Flats  run  dry  at  low  water;  and  if 
they  should  be  cut  through,  the  State  of  Louisiana  would  become  richer 
by  some  hundred  thousand  acres  of  fertOe  lands,  free  from  overflow 
except  by  back  water  up  Twelve  mile  Bayou. 

5.  The  construction  of  a  lock  at  the  Red  River  end  of  Cottonwood 
Bayou  would  involve  about  the  same  risks  and  difficulties  as  those  at 
New  Orleans  or  Plaquemine,  the  question  of  special  importance  being 
the  height  for  the  miter  sills. 

'It  is  under  such  conditions  that  the  plan  is  submitted,  with  half- 
hearted recommendations  and  considerable  misgivings,  because  the 
probable  usefol  life  of  the  improvement  can  not  be  estimated.  The 
project  is  feasible  and  the  estimate  ample,  it  given  in  full.  The  height 
of  the  weir  is  only  about  3  meters  above  low  water  in  the  lake,  being 
in  fact  almost  self-limited.  The  lock  would  be  less  expensive  than 
usual  with  such  constructions,  notwithstanding  the  double  sets  of  gates, 
Hince  the  masonry  for  the  gates  would  not  be  continued  to  form  the 
chamber.  Double  gates  would  be  required,  as  stated,  as  the  head  may 
change  from  river  to  lake,  with  tops  above  highest  flood  limit.  The 
bend  at  Cottonwood  Bayou  must  be  held  and  the  banks  secured  above 
and  below  the  entrance.  The  mitor  sill  at  the  river  end  of  the  lock 
must  be  set  as  low  as  the  depth  in  the  bayou  will  permit  to  allow  for 
fall  in  the  low-water  line  in  the  river,  which  has  been  considerable 
since  the  removal  of  the  raft.    The  process  is  still  going  on,  but  the 
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rate  is  not  known  and  tlie  limit  only  a  matter  for  conjecture.  The 
high- water  fall  from  Cottonwood  Bayou  to  Shreveport  in  1892  was  4.3 
meters,  and  if  the  low- water  fall  should  develop  an  average  slope  only 
twice  as  great  the  elevation  of  low  water  at  the  bayou  corresponding  , 
to  the  lowest  water  recorded  at  Shreveport  ( —  0.6  meter,  1892),  would 
be  about  57  meters  Cairo  datum,  or  more  than  two  meters  lower  than 
recorded  thus  far,  the  fall  now  being  10,6  ±  meters.  The  elevation  to 
be  given  the  miter  sills  is  therefore  the  most  difficult  question  to  settle, 
and  if  the  project  should  be  adopted  they  must  be  put  at  a  height  just 
^  above  possible  deposit  and  the  lock  set  at  least  far  enough  within  the 
bayou  for  a  second  chamber  with  river  miter  siD  proportionally  lower. 
This  will  require  the  foundation  courses  of  the  first  river  bay  to  begin 
at  an  elevation  below  that  estimated  for  a  river  miter  sill  to  give  a  lift 
wall  for  the  second  lock.  To  make  the  route  to  Jefferson  permanent 
might  require  a  flight  of  locks  or,  if  room  were  not  allowed  for  them  in 
the  beginning,  a  lock  and  dam  across  Red  River  below  the  bayou,  which 
beyond  all  doubt  would  be  most  disastrous  to  Red  River.  With  more 
than  one  lock  the  idea  of  an  ox>en  pass  at  certain  stages  would  have  to 
be  abandoned.  The  abutments  must  be  large  enough  for  anchorage, 
two  gate  recesses,  probably  stop  gates  on  either  side  the  sills,  and  room 
for  maneuvering.  No  special  economy  of  water  supply  being  necessary 
the  sides  of  the  chamber  may  be  graded  and  paved  and  fender  piles, 
with  wearing  pieces,  put  in  to  keep  boats  off  the  slopes.  The  masonry 
being  above  high-water  limit  will  be  connected  by  levees  on  each  side 
back  of  the  slopes,  so  that  the  lock  may  be  operated  during  flood,  and 
the  levee  should  be  extended  back  far  enough  to  give  room  for  lock- 
tenders'  house,  shops,  etc.  If  the  water  supply  should  fail  it  may  be 
necessary  to  build  a  sluiceway  at  safe  distance  above  or  below  the 
lock  to  connect  the  river  and  bayou.  This  leads  back  to  the  subject  of 
converting  the  lakes  into  a  reservoir,  upon  which  a  few  more  words 
properly  may  be  said  here. 

The  present  ratio  of  flood  to  low- water  discharge  in  the  neighborhood 
of  Shreveport  is  very  great,  perhaps  as  much  as  70  to  1  for  extreme  cases. 
Now,  it  may  be  possible  to  draw  off  a  portion  of  the  flood,  say  at  Cot- 
tonwood Bayou  or  above,  by  regulating  weirs  and  sluices,  and  rede- 
liver it  at  the  same  place  or  below  and  so  reduce  the  ratio  as  low  as  we 
choose,  reservoir  capacity  and  cost  being  the  limiting  factors,  thereby  im- 
proving low- water  navigation  and  saving  banks  from  excessive  scoar, 
without,  however,  materially  weakening  the  channel-maintaining  power 
of  the  river.  For  example,  we  may  suppose  the  river  rising  to  flood  and 
that  10  per  cent  drawn  off  for  ten  days  or  so  would  keep  it  below  danger 
line,  while  raising  the  lake  surface  but  a  few  decimeters.  A  fill  of  3 
decimeters  (say  1  loot)  would  allow  an  increase  of  the  low-water  dis- 
charge of  about  100  per  cent  for  not  less  than  thirty  days  of  extreme 
low  water,  and  much  longer  for  average  conditions,  changing  the  ratio 
to  35  to  1.  The  ideal  condition  would  be  to  reduce  to  a  mean  sta^ 
throughout  the  year,  and  the  practical  to  maintain  a  stage  that  would 
g^ve  a  navigable  depth  of  not  less  than  10  feet  over  the  shoals  at  sJl 
times.  This  idea  bears  no  relation  to  outlets,  but  suggests  conserva- 
tion of  ejiergy,  storing  up  surplus  water  and  utilizing  it  by  proper  con- 
trol afterwards ;  in  short,  reasonable  discipline  of  the  river. 

Outlets,  on  the  contrary,  would  take  flood  water  from  a  river  and 
send  it  back  below  to  sweU  a  weakened  stream  still  in  flood;  or  to  over- 
power another  stream  taxed  to  its  full  capacity  by  its  own  waters,  or 
to  be  wasted  wholly;  in  eveiycase  diminishing  the  diannel-making 
power  of  the  depleted  stream  and  impairing  its  navigation,  without 
ultimately  reducing  the  high- water  limit,  but  probably  raising  it. 
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Of  course,  no  auch  plan  as  Ruggested  could  be  undertaken  with  the 
information  at  hand,  but  there  are  possibilities  in  the  idea  worthy 
of  study  in  considering  the  best  means  of  improving  Bed  Eiver,  and  it 
would  be  profitable  as  weU  as  interesting  to  expend  a  considerable  sum 
to  develop  this  survey  in  connection  with  that  of  Red  River,  to  cover 
the  wild  country  between  the  river  and  the  hills  to  the  west  to  ascer- 
tain how  large  an  area  of  lake  and  sw:amp,  but  lately  always  submerged 
at  higher  steges,  could  be  utilized  for  reservoir  without  encroaching 
upon  tillable  land  or  requiring  high  embankments  to  confine. 

It  is  these  considerations  that  have  influenced  the  submission  of  the 
estimate  of  $375,000  for  the  plan  of  slack-water  navigation  from  Red 
River  to  Jefferson  through  Cottonwood  Bayou,  and  there  is  little  hope 
of  making  it  permanent  except  by  a  combination  according  to  the  ideas 
suggested,  in  which  the  improvement  to  Jefferson  would  become  only 
an  incident. 

Considering  the  needs  of  Jefferson  alone,  I  should  recommend  im- 
proving the  present  bayou  channel  from  Jefferson  to  the  head  of  Twelve- 
mile  Bayou  by  removing  the  logs  and  cypress  stumps,  widening  it  by 
dredging,  easing  the  curves,  clearing  the  banks  of  the  bayou  of  lean- 
ing tim^r,  and  marking  the  channel  by  clusters  of  piles,  beacons,  and 
buoys.  This  route  would  be  navigable  for  boats  that  could  cross  the 
Albany  Flats;  and  since  there  are  no  questions  of  drainage  or  dis- 
charge to  be  considered,  the  route  could  be  shortened  by  cutoflfe  at 
every  practicable  pliice.  With  the  route  thus  improved  the  only  dan- 
ger to  navigation  would  be  that  of  being  blown  out  of  the  channel  by 
high  winds,  whicli,  however,  could  not  be  avoided  even  with  slack- 
water  navigation. 

The  estimate  of  the  importance  of  improving  navigation  between  Jef* 
ferson  and  Red  River  depends  upon  the  point  of  view.  The  small  amount 
of  business  reported  during  the  past  few  years  seems  hardly  commen- 
surate with  the  cost  of  a  slack-water  system  that  would  entail  a  heavy 
annual  charge  for  operating  and  maintenance,  and  of  which  the  prob- 
able life  is  uncertain.  On  the  other  hand  the  people  of  Jefferson  would 
hardly  be  satisfied  with  an  improvement,  however  wide  and  deep  the 
channel  might  be  made,  that  could  be  used  only  when  boats  could  cross 
the  Albany  Plats,  which  any  attempt  to  cut  through,  even  if  supple- 
mented by  wing  dams  with  expectation  of  holding  up  the  pool,  would 
only  result  in  lowering  the  lake  surface  and  draining  it  more  rapidly. 

Jefferson,  once  a  distributing  point  for  a  large  territory,  had  a  great 
river  and  and  wagon  trade,  which  was  possible  because  the  damming 
of  Bed  River  by  Sie  raft  held  up  the  lake  level,  and  because  there  was 
no  other  means  of  transportation  to  and  from  that  port  except  by  pack 
and  wagon  trains.  The  destruction  of  the  raft  and  subsequent  improve- 
ment of  Red  River  made  the  water  transportation  dependent  upon  cer- 
tain stagesof  Red  Rivet  not  always  coincident  with  the  needs  of  business, 
and  the  extension  of  railroads  west  and  south  gave  a  greater  number 
of  distributing  points  more  convenient  to  the  people  that  were  develop- 
ing the  country,  so  that  the  rise  and  fall  of  Jefferson  as  a  commercial 
center  is  not  at  all  strange.  It  is  difficult  to  get  accurate  information 
about  the  v^ueof  the  business  done  at  Jefferson  since  the  greater  part 
is  railroad  business  either  of  transportation  to  or  from,  or  local  expendi- 
tures. The  wharves  and  buildings  that  were  on  the  bayou  when  the 
water  route  was  the  chief  dependence  have  been  abandoned  and  have 
gone  to  decay,  and  the  business  part  of  the  town  has  moved  towards 
the  railroads.  Jefferson  has  a  population  of  about  3,000  and  is  on  the 
eastern  division  of  the  Texas  and  Pacific  Railway,  connecting  Texar- 
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kana  and  Marshall,  about  16  miles  north  of  the  latter,  which  is  on  Hie 
main  line  from  New  Orleans  to  Shreveport  and  Fort  Worth.  It  is  also 
the  eastern  terminus  of  the  Sherman,  Shreveport  and  Southern  Bail- 
way.  A  line  has  been  surveyed  lately  for  a  new  road  trom  Texarkana 
to  Shreveport  to  cross  the  lake  near  Mooringsport  about  10  miles  west 
of  the  site  of  the  proposed  dam,  with  some  likelihood  of  being  built 
within  a  year  or  two.  But  all  of  these  roads,  present  and  proi)08ed, 
doubtless  will  be  under  the  same  general  system,  so  that  while  Jefifer- 
.  son  should  have  adequate  facilities  for  transportation  comx)etition  prac- 
tically would  be  nil,  and,  therefore,  a  permanent  water  route  is  urged 
to  regulate  freight  tariflps. 

The  commercial  statistics  given  with  the  report  on  Bed  Eiver  show 
the  business  of  Cypress  Bayou,  so  far  as  could  be  learned  by  persistent 
inquiry,  and  include  the  fiscal  years  since  July  1, 1889,  when  a  more  sys- 
tematic plan  was  begun  to  get  the  information.  No  doubt  the  business 
would  increase  if  navigation  were  assured  even  only  in  early  spring 
when  supplies  are  most  in  demand  and  in  the  autumn  when  cotton  is 
the  chief  shipment,  and  if  only  the  slack- water  route  bore  promise  of 
lasting  beyond  a  decade  the  work  would  be  recommended  even  at  greater 
cost  than  the  estimate. 

The  amount  of  money  expended  upon  Cypress  Bayou  and  the  lakes 
by  the  city  of  Jefferson  before  the  work  was  assumed  by  the  United 
States  was  reported  as  $60,000,  raised  by  subscription  or  self-imposed 
taxation.  A  crane  or  dipper  dredge  had  been  purchased  and  consider- 
able work  had  been  done  before  1872,  after  which  the  plant  was  lent 
to  the  United  States  Engineer  in  charge.  In  1876,  the  hull  being  de- 
cayed and  racked,  the  dredge  sunk,  and  in  the  following  year  the  ma- 
chinery was  bought  from  the  city,  taken  from  the  wreck,  and  put  into 
a  new  hull,  and  in  1887  the  drrjdge  was  rebuilt  again.  Last  winter  the 
machinery  was  taken  down  and  the  hull  hauled  out  and  thorouglily 
repaired  and  worn  parts  of  the  machinery  replaced  by  new,  so  that  the 
dredge  is  now  as  effective  as  ever  and  should  do  four  or  five  years' more 
work  if  kept  in  condition.  It  has  been  used  on  so  many  different  works, 
each  of  which  has  contributed  to  care  and  maintenance,  that  now  it 
may  be  regarded  as  belonging  to  the  general  plant  of  the  district  rather 
than  to  Cypress  Bayou  alone.  If  dredging  should  be  preferred  for 
Cypress  Bayou  there  are  certain  parts  that  could  be  done  best  by  this 
machine,  particularly  in  the  bayou  itself,  but  in  the  lakes  where  a  wider 
channel  is  needed  a  dredge  of  the  Hercules  type,  like  those  used  on  Lake 
Ponchartrain  embankment,  would  be  more  effective,  delivering  the  spoil 
at  safe  distances  on  either  side  the  cut  to  form  dikes  or  training  walls. 
Such  a  dredge  would  cost  about  $30,000,  with  running  expenses,  includ- 
ing current  repairs,  about  $1,600  the  month. 

The  appropriations  by  the  United  States  were  as  follows: 

By  act  of— 

June  10, 1872 :.  $10,000 

March  3,  1873 50,000 

August  14,  1876 13,000 

June  18, 1878 ....1 15,000 

March  3,  1879 6,000 

Augusts,  1886 18,000 

August  11,  1888,  allotted  from  appropriation  for  Red  Kiver 5, 000 

September  19, 1890,  for  survey 10,000 

July  13,  1892,  for  survey , 2,000 

July  13,  1892,  allotted  from  appropriation  for  Red  River  "in  discretion 

of  the  Secretary  of  War" 5,000 

Total 134,000 
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The  last  aUotment  has  not  yet  been  expended,  it  having  been  thought 
best  to  wait  till  the  completion  of  the  maps  to  decide  what  should  be 
best  to  do. 

The  survey  was  made  on  the  same  high  grade  as  that  of  Bed  Biver, 
to  which  it  is  a  valuable  supplement,  being  connected  with  it  through 
common  monuments  for  triangulation  and  elevations.  The  notes  have 
been  tabulated  and  indexed,  and  so  many  permanent  marks  were  estab- 
lished in  both  surveys,  some  of  which  can  not  fail  to  last,  that  compari- 
son with  future  surveys  should  be  easy. 

Many  early  surveys  have  almost  no  present  value  for  want  of  a  few 
permanent  marks,  and  the  engineers  who  made  them  having  gone  to 
other  fidds,  the  finding  of  any  trace  of  their  work  is  generally  a  matter 
of  unexpected  good  tbrtune.  The  engineers  of  the  Delta  Survey  chose 
trees  along  the  road  or  on  caving  banks  for  theii*  bench  marks,  passing 
monumental  buildings  with  averted  faces,  to  judge  by  their  notebooks, 
which  contain  no  sketches  of  bench  or  triangulation  marks;  while  if 
'^strict  economy"  had  not  been  spared  to  use  no  more  than  $500  of  the 
many  thousands  expended,  their  maps  might  have  taken  rank  for  accu- 
racy with  those  of  the  Commission  and  have  been  of  the  highest  value 
for  comparison. 

Whether  this  survey  shall  lead  to  a  permanent  improvement  of 
Cypress  Bayou  or  save  a  fiuitless  exi)enditure,  its  value  to  the  future 
iiu])rovement  of  Bed  Biver  alone  fully  justifies  the  time  and  money 
devoted  to  it.  The  work  has  been  well  done,  and  offers  a  solid  founda- 
tion of  fact  for  future  development.  If  the  conclusions  are  liot  suffi- 
ciently encouraging,  some  later  engineer,  more  sanguine  than  I  and 
helped  by  conditions  more  favorable  than  I  have  anticipated,  may  suc- 
ceed in  giving  the  desired  "  permanent  deep  water  to  the  gulf"  without 
being  hampered  by  considerations  of  Bed  Biver  navigation.  Except  as 
I  have  indicated  it  does  not  seem  possible  to  give  a  permanent  route 
from  Jefferson  to  Bed  Biver,  unless  by  an  independent  canal. 

The  maps*  on  scale  1:10,000,  with  index  chart*  on  scale  1:50,000, 
itsdf  a  complete  map  of  Cypress  Bayou,  are  not  surpassed  by  any 
issued  by  the  Engineer  Department  or  by  the  Commissions  to  the  pres- 
ent time.  The  original  sheets  are  on  the  best  handmade  Whatman 
paper  that  could  be  got  when  they  were  projected  (date  1889,  paper  of 
1871  found  since),  with  circular  protractors  printed  from  the  engraved 
plate  in  the  office  of  the  Chief  of  Engineers.  Plotting,  outlines,  and 
lettering  are  fine  hand  work,  while  the  topography  was  printed  by  the 
mechanical  process  so  well  developed  by  Assistant  Engineer  Ockerson 
in  following  out  Capt.  Leach's  ideas,  which  has  been  described  in  reports 
of  the  Chief  of  Engineers  since  1884. 

The  cost  of  tracing  only  in  outline  to  furnish  blue  prints  for  working 
drawings,  to  say  nothing  of  that  for  making  duplicates,  being  veiy 
considerable,  it  occurred  to  me  that  celluloid  negatives  might  be  made 
at  less  expense  which  should  be  as  durable  as  tracing  linen,  with  the 
advantage  that  any  kind  of  print  might  be  made,  ferro,  bromide,  etc., 
on  a  white  ground  that  would  be  an  exact  copy.  This  suggested  that 
transformations  of  scale  amid  be  effected  by  the  same  means  at  a  great 
saving  of  time  and  expense  over  the  method  of  squares  or  with  panto- 
f^ph.  Experiments  were  made  in  printing  directly  through  the  draw- 
ing and  in  making  negatives  by  contact  of  full  size  with  considerable 
success.  For  strong  line  drawings  on  semitranslucent  paper  the  former 
method  will  do  very  well  when  time  presses.    The  latter  method 

•Not  printed. 
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answered  every  expectation  when  bromide  paper  was  ased  for  the  con- 
tact negative,  but  was  unhandy  for  large  maps.  In  the  meantime 
inquiry  was  made  of  Lieut,  Col.  King,  commanding  the  Engineer 
School  of  Application,  about  tne  practical  details  of  making  celluloid 
films  of  large  size  to  accurate  scales.  Having  exceptional  facilities  at 
the  photographic  laboratory  of  the  school  in  apparatus  and  skiUfol 
operators,  the  colonel  finally  undertook  the  task  of  making  negatives 
to  one-half  the  original  scale,  giving  sheets  one-fourth  the  size  of  the 
maps. 

The  experiment  was  highly  successful,  the  photographic  reduction 
being  so  carefully  adjusted  as  not  to  give  a  variation  in  the  bromide 
prints  greater  than  about  1  per  cent,  or  no  more  than  would  be  pro- 
duced by  the  expansion  and  contraction  of  the  paper  by  atmospheric 
changes;  say  4  millimeters  (about  sixteen-hundredths  of  an  inch)  in 
the  length  of  the  reduced  map  sheet.  The  chief  item  of  cost  for  an 
outfit  to  do  this  kind  of  work  well  is  the  lens,  which  should  be  the  best 
made,  and  therefore,  and  because  the  manipulation  requires  consider- 
able experience,  it  is  not  recommended  except  to  officers  who  are  prac- 
tical photographers,  or  who  are  stationed  in  or  near  large  cities.  Pos- 
sibly it  might  be  advisable  to  enlarge  the  operations  at  Willets  Point 
so  as  to  do  such  work  at  short  notice,  the  cost  to  be  borne  by  the  offi- 
cers ordering  it. 

It  is  proper  to  mention  here  the  interest  and  care  taken  in  the  exx>eri- 
ment  by  Col.  King  and  the  operators.  The  maps  are  exact  reproduc- 
tions, and  in  tone  and  finish  are  very  nearly  works  of  art,  and  show 
how  high  the  standard  of  excellence  has  been  raised  at  the  Engiue^er 
School. 

The  cost  of  the  seventeen  films  from  which  any  number  of  prints 
may  be  made,  and  two  full  sets  of  bromide  prints,  was  about  one-third 
of  that  estimated  for  ordinary  outline  tracings,  and  one  sixth  of  that 
which  would  have  been  required  for  reducing  to  half-scale  and  ouUine 
tracings  for  printing.  In  either  case  the  toi)ographical  signs  conld 
not  have  been  put  on  by  mechanical  process,  but  would  have  had  to  be 
done  by  hand,  increasing  the  cost  not  less  than  50  per  cent. 

Money  statement 

July  1, 1892,  balance  nnexpended $6. 01 

Amount  appropriated  by  act  approved  Jaly  13, 1892 2,  OOO.  00 

2, 006. 01 
Jane  30, 1893,  amoant  expended  dnring  fiscal  year 1,930.34 

July  1, 1893, balance  unexpended 75.67 

July  1, 1893,  outstanding  liabilities 16.73 

July  1^  1893,  balance  available 68.96 


report  of  assistant  engineer  h.  m.  marshall. 

United  States  Engineer  Office, 

Vicksburg,  Miss,,  June  £7, 189S. 

Captain  :  I  bave  the  honor  to  report  on  survey  of  Cypress  Bayou  and  the  Ukat 
between  Jeft'erson,  Tex.,  and  Shreveport,  La. 

The  principal  field  work  was  done  between  December  6,  1890,  and  April  15, 1891, 
having  suffered  interruption  by  high  water  during  February  and  Mareh.    A  more 
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extended  tepoffraphioal  examiBation  of  Cottonwood  Bayou  was  made,  together  with 
boriDgB  in  Sooo  Lake,  between  November  17  and  December  12,  1892.  The  borinffs 
were  made  by  repeated  drives  of  ordinary  l^-inch  wrought  iron  well  pipe,  with  tne 
lower  end  open.  When  the  pipe  had  become  plugged  so  that  it  would  not  take  more 
material  by  further  driving,  it  was  pulled  and  the  bottom  section  replaced  with  a 
new  section  and  the  pipe  inserted  in  the  same  hole.  The  bottom  sections  weft 
nombered  when  pulled  and  the  ends  closed  with  metal  plugs.  These  sections  -  were 
cut  in.  decimeter  lengths,  and  the  material  examined  and  placed  in  tubes  at  the 
office.  The  driving  being  in  water,  a  short  section  of  pipe  of  large  diameter  was 
used  to  prevent  inflow  and  to  facilitate  replacing  the  pipe  m  the  hole.  The  greatest 
depth  driven  was  11.35  meters,  and  average  depth  about  10  meters.  The  bed  of  the 
la£e  to  a  depth  of  8  meters  consists  of  stiff  clay,  usually  red,  but  with  frequent 
irregular  changes  to  blue  or  greenish.  Below  the  clay  is  fine  red  sand,  changing  to 
coarse  yellow  and  white  at  varying  depths. 

The  methods  of  survey  were  the  same  as  practiced  on  Red  River,  to  which  refer- 
ence is  made  for  a  more  extended  description.  Map  sheets*  have  been  plotted ;  scale, 
1:10,000,  and  index  chart*,  1:50,000.  The  data  gathered  by  the  survey  are  shown 
in  tabulated  form  under  appropriate  headings. 

Comparison  of  sections  in  Red  River,  1872, 1887, 1893,  near  head  of  Cottonwood 
Bayou,  have  been  plotted,  and  are  worthy  of  publication  because  they  show  better 
than  can  otherwise  be  made  clear  how  the  river  bed  haschangecl.  The  soundings  of 
early  surveys  are  too  few  in  Sodo  Lake  and  Twelve  Mile  Bavou  to  justify  publica- 
tion; but  it  can  positively  be  asserted  they  show  only  small  nil  in  the  lake  and  local 
scour  in  the  bayou  increasing  downstream.  There  is  no  record  by  which  the  relative 
elevation  of  the  water  surface  in  the  lakes  and  at  Shreveport  in  former  times  can  be 
eompared  with  the  present,  except  the  elevations  of  high- water  marks  and  the 
water  surface  face  that  obtained  at  time  of  the  surveys.  The  former  can  be  found 
in  the  table  of  high- water  marks,  and  the  latter  are  given  in  the  following  table: 

Elevation  of  water  surface  at  different  periods. 


Date. 


Oct.  »,1867 
Feb.  6,1872 
Mat.]!,  1872 
Jan.  ao.1874 
Feb.  16, 1874 
l>ec  U,  1890 
27.1890 


Water  surface  above 
Cairo  datum. 


Albany 
Point. 


Meter: 
56.47 
58.63 
57.81 
57.38 
58.57 
57.06 
56.76 


Sbreveport. 


MeterM. 
KotKUOwn 
65.67 
64.52 
53.66 
56.05 
52.20 
51.77 


FaU. 


Mttert. 


2.96 
8.60 
3.53 
2.52 
4.86 
4.99 


Ko  change  in  the  relative  water-surface  elevations  appears  to  have  taken  place, 
and  the  draining  of  the  lakes  during  low-water  season,  which  is  testitied  to  most 
▼ociferousl V  by  ' '  the  oldest  inhabitants,"  must  be  taken  as  concomitant  with  the 
lowering  of  the  low-water  plane  in  Red  River. 

The  bottom  of  Sodo  Lake  and  Twelve  Mile  Bayou  with  reference  to  zero  of  the 
Shreveport  gauge  is  as  follows :  About  the  Gate  Posts,  7  meters  above ;  Alban v,  3 
meters  above;  Grindstone  Bluff,  1  meter  above;  between  head  and  foot  of  Horton 
Chute,  2.5  to  4  meters  above,  and  thence  to  the  mouth,  1  to  7  meters  below,  with  the 
ahoal  water  nearest  the  mouth.  At  time  of  sounding  the  river  was  3.5  meters  above 
aero,  or  about  4  meters  above  extreme  low  water,  and  there  was  3  meters  least  depth 
to  Albany ;  but  with  so  great  fall  in  the  channel  bottom  from  the  Gate  Posts  to  foot 
of  Horton  Chute,  a  distance  of  13  kilometers,  and  only  24  cubic  meters'  discharge  at 
low  water,  it  can  confidently  be  said  that  but  small  depth  would  have  been  found 
bad  the  latter  stage  obtained.  All  of  this  only  confirms  what  was  long  ago  clearly 
atated  bv  M^J.  Howell  in  regard  to  a  lock  at  Albany,  to  wit:  '*That  without  the 
interposition  of  a  second  look  and  dam  between  the  first  and  Shreveport  in  low 
water  the  bayou  below  Albany  Point  for  a  distance  of  nearly  6  miles  would  run  dry." 
(Beport  Chief  of  Engineers,  1890,  p.  1918.)  An  unlimited  water  supply  drawn  from 
»bove  the  lock  could  only  make  an  unstemable  current,  because  of  the  excessive 
■lope.  The  inutili^  of  the  much  talked  of  '*  Leavenworth  section  to  Gold  Point "  in 
cevj  unction  with  a  dam  at  Albany  Point,  is  sufficiently  shown  by  the  following 


•  Not  printed. 
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table  of  water  surfaces  and  channel  bottom  elevations  at  the  former  place,  wiien  it 
is  remembered  that  the  zero  of  Jefferson  gange  is  57.12  meters  Cairo  datum : 


Date. 


Oct.  21, 1887. 
Feb.  13, 1872. 
Feb.  11, 1887. 
Oct.  27,1892. 


Gold  P(^t. 


Channel 
bottom. 


54.1 
51.6 
49.7 


Water 
sorfaoe. 


56. 7 
59.1 
58.7 
5S.5 


Shreve- 
pori. 


Water 
saiiaoe. 


55.50 
50.90 
50.19 


3.51 


Since  the  slope  from  Albany  Flat's  to  Shrevoport  is  too  great  to  i)ennit  dredging 
an  open  cnt,  and  the  necessity  for  two  sets  of  locks  and  dams  makes  canalization  of 
Twelve  Mile  Bayou  too  costly,  there  is  nothing  left  but  to  transfer  the  ''Leavenworth 
section'^  idea  upstream  to  a  point  where  the  water  in  Red  River  is  higher  at  all  times 
than  the  iow  water  at  Jefferson.  An  element  of  uncertainty  enters  in  the  selection 
of  the  proper  point,  due  to  the  lack  of  record  of  the  low- water  elevations  anywhere 
in  this  region. 

Cottonwood  Bayou  is  the  first  probable  location  for  a  connection  with  Red  River, 
and  as  far  as  is  known  would  comply  with  the  requirements  as  to  low-water  ele- 
vatiou;  though  it  is  barely  within  the  mark.  The  lowest  ascertained  water  at  the 
head  of  Cottonwood  Bayou  was  59. 31  meters  Cairo  datum  in  1874.  The  river  possi- 
bly has  been  lower  than  this  in  late  years,  and  in  fact  may  regularly  every  year  s^o 
as  low,  but  no  gauge  was  set  or  record  kept  before  November,  1892.  Possibly  the 
fill  in  the  bed  of  the  outlets  above,  since  1874,  has  concentrated  in  the  river  water 
which  formerly  escaped  to  the  lakes  at  iow  stages,  so  that  the  lowering  of  the  low- 
water  plane  at  and  above  Cottonwood  Bayou  may  be  insignificant.  Whatever  the 
changes  in  the  past  there  would  be  no  certainty  of  their  constancy  or  continuance 
in  the  fiiture,  and  it  would  take  long  and  careful  observation  to  foretell  the  proba- 
ble lapse  of  time  before  navigation  to  Jefferson  wo\ild  be  again  suspended  at  low 
water.  While  it  is  not  practicable,  by  reason  of  increase  in  height  of  the  river  above 
the  lakes  at  other  stages,  to  go  far  enough  upstream  to  render  the  lowering  of  the 
low- water  plane  below  zero  of  Jefferson  gauge  a  remote  possibility,  yet  navigation 
through  Cottonwood  Bayou  need  not  immediately  cease  should  that  contingency  be- 
fall. The  variation  in  relative  elevations  of  water  surface  in  the  lakes  and  Red 
River,  as  maybe  seen  in  the  table  below,  precludes  the  possibility  of  oontinuoua  open 
Navigation  even  at  Cottonwood  Bayou. 

Simultaneous  elevation  of  water  surfaces  at  Jefferson,  head  of  Cottonwood  Bayou,  Sod^ 

Lake,  and  Shreveport. 


Date. 


Dec.  24, 1892 

Dec.  29,1892 

Jan.    1,1893 

Jan.   5,1893 

Feb.  15, 1893 

Lowest  water  recorded 


Meters  above  Cairo  datum. 


Jefferson. 


61.57 
61.40 
61.  GO 
♦62.58 
t58.12 
57.12 


Head  of 

Cottonwood 

Bayou. 


•63.68 
63.64 
63.68 
63.54 

t^l.80 
59.31 


Sodo 
Lake. 


60.14 
♦60.50 

60.51 

60.23 
t57.64 

66.53 


port. 


57.  IT 
57.  «• 
♦6a  «2 
5T.6I 
52.36 
4fi.5< 


♦  Highest  since  November,  1892. 


t  Lowest  since  Kovember,  V)92. 


Without  a  lock  at  its  head  tlie  slope  down  the  bayou,  except  at  low  stages,  woold 
be  too  great,  since  the  distance  from  river  to  iake,  now  bnt  10  kilometers,  would  be 
shortened  half  by  backwater,  for  the  height  of  the  weir  in  the  lake  must  l>e  limited 
by  the  land  allowable  for  submergence.  A  lock,  however,  would  be  clearly  to  the 
advantage  of  river  improvement,  in  that  there  would  be  no  water  drawn  from  the 
river  except  the  small  quantity  needed  for  locking,  and  it  wonhrbe  an  aid  to  thelev«e 
system  in  averting  overtiow.  So  long  as  low  water  in  Red  RiA'er  does  not  fall  i4to 
low,  that  is  below  the  height  of  1874,  if  the  crest  of  the  weir  in  the  lake  should  be 
put  at  60  meters  Cairo  datum,  navigable  water  2  meters  deep  would  obtain  all  th<» 
way  to  Jefferson.  One  meter  more  would  be  found  when  the  water  at  the  heail  of 
the  lock  was  level  with  or  above  the  top  of  the  weir.    By  building  the  lock  with 
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doable  sets  of  gates  so  that  the  lift  could  he  either  from  lake  or  river,  the  surplus 
water  stored  in  the  lakes  ahove  the  amount  needed  to  afford  the  desired  depth  could 
be  utilised  in  locking  and  the  period  of  uavigahility  prolonged  to  least  required 
depth  on  the  miter  sifi. 

The  area  of  Sodo  Lake  above  the  present  foot  of  Cottonwood  Bayou,  with  that  of 
Clinton,  Clear,  and  Ferry  lakes  and  James  Bayou,  is  1,500,000,000  square  meters. 
*One  meter  depth  over  this  reservoir  would  supply  100  cubic  meters  disohargo  per  sec- 
oml  for  one  hundred  and  seventy  days,  or  serve  to  treble  the  flow  of  Red  Kiver  nearly 
the  whole  low- water  season  without  hindrance  to  the  improved  navigation  toJeflier- 
son.  Briefly,  the  plan  should  embrace  a  weir  across  Sodo  Lake,  near  Cottonwood 
BayoUf  luiilt  of  timber,  guide  piles  with  rows  of  sheet  piling,  with  crest  350  meters 
loni^  at  60  meters  elevation,  a  levee  I  meter  above  high  water  ^m  the  ends  of  the 
weir  to  the  hill  on  the  west,  and  along  the  southeast  bank  of  Cottonwood  Bayou 
abont  half  way  out  to  Red  River,  where  the  banks  have  the  same  elevation  as  that 
proposed  for  the  weir  crest;  thus  no  '^  backing  up''  would  be  caused  by  the  weir  and 
levee  at  high  stages;  a  head  and  tail  wall,  built  of  brick  and  faced  with  vitrified 
pa^'ing  brick,  inclosine  a  short  section  of  tlie  bayou,  within  which  the  banks  should 
be  paved  to  serve  as  a  lock  chamber;  a  double  set  of  lock  gates;  and  the  bayou  to 
l^e  cleared  of  timber  and  drift.  No  dredging  would  be  needed.  The  following  is  the 
estimated  cost : 

Weir  350  meters  in  length $50,000 

Embankment 125,000 

Lock  walls  and  gates 100,000 

Hank  paving,  clearing,  etc 50,000 

Engineering  and  contingencies 50, 000 

375,000 

Very  respectftiUy,  your  obedient  servant, 

n.  M.  Marshall, 
Assiataiil  Eufjineer, 

Capt.  J.    H.   WlLLARD, 

CorpB  of  EngiMCTB,  U,  S.  A, 


Table  1. — Tabulated  resulU  of  tJw  tei-iiary  triangulation  of  Cypress  Bayou  and  the  lakes 

from  Shreveport,  La.,  to  head  of  Ferry  Lake,  fexae. 

[Assistant  Engineer  T.  C.  Thomas,  chief  of  party;  F.  Y.  Parker, observer;  Charles 

H.  Schermerhom,  leveler.] 

[KoTB. — KloTatioiia  are  referred  to  the  Cairo  datum,  and  each  elevation  applies  to  the  first  of  the 

A's  ataDding  oppoeite.] 


Side. 


W.B.-B.B 
B  .... 

3«  —jLb.'.V. 

«.B— 1 

l--*i 

4—1  .'.'.'.'.''.'. 

5—7 

7—S 

»— 10 

lO— 7 

^—ibv.'.v.y.'. 

lO-M 


Metert. 

704.  S 

707.8 

639.4 

003.4 

T70.7 

031.7 

071.6 

083 

025.2 

tl«L7 

1,045.7 

1,133.7 

06L5 

1,152.5 

1,172.3 

1,283.5 

1, 078. 8 

1, 106. 5 

1,108.7 

1.430.5 

1,248.7 

1,342 

1, 150. 1 

1,374.8 


206  45 

62  54 
180  06 
170  25 
200  28 
178  58 

47  17 
170.47 
289  40 
168  30 

37  44 
185  34 
286  22 
173  01 

41  52 

168  40 
288  10 

169  08 
47  24 

168  14 
800  24 
172  16 
53  46 
184  25 


Eleva- 
tion. 


MetevM. 
68.37 
59.83 
58.44 


59.60 


59. 


75 


3lkteTM, 

12—9 1,073.8 

9—11 1,427.3 

11—12 1,139.8 

12-14 1,478.3 

14—11 1,035.9 

11-13 1,747.5 

13—14 1,223.5 

14-16 826.2 

16—13 1,434.8 

13-15 2,073.5 

15— IC 1,315.8 

16— 16a 830 

16a^-15 1,292.4 

151-18 1,720.6 

IS— 16a 1,041.5 

16a— 17 1,403.5 

17—18 752.3 

17-19 769.5 

19—18 1,244.7 

18—20 1,117.5 

20—19 936.8 

20—22 1,699.9 


Distance. 


22—19. 
19—21. 


1, 315. 1 
1,380.8 


Azimath. 


o     * 

310  02 

181  55 

49  47 

185  28 

315  16 
178  41 

34  16 
127  42 
249  21 
108  18 
331  36 

81  49 
188  50 

45  55 
274  08 
125  47 
352  23 
102  08 

316  48 
90  31 

196  29 
146  16 
293  07 
162  44 


Eleva- 
tion. 


Meters. 


59.57 


58.44 


57.09 


*  Shreveport  base  line. 
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Tabus  1. — Tabulated  results  cf  ike  tertiary  triangulaUon  of  Cypress  Bayou  and  the  lakes 

from  Skreveport^  La,,  etc, — Continued. 


Side. 


21—22.. 
21—23.. 
23—22. . 
22-24.. 
24—23.. 
2;i— 25.. 
25-24.. 
24—26- . 
26—25.. 
26~20o 
26a— 25 
2&-27.. 
27— 28a 
27-28.. 
28— 26a 
28a— 29 
29-28.. 
2a-30.. 
30—29.. 
29=31.. 
31—30.. 
31— 31a 
31a— 30 
30—32.. 
32 -31a 
32—33.. 
33— 31a 
31a-34 
34—33.. 
33—35.. 
36—34.. 
34—36.. 
36—35., 
35—37.. 
37—36.. 
3^-39.. 


Distance. 


Meters. 
1, 132. 8 
1, 163. 8 
1, 581. 2 
1. 215. 2 
1,261.7 
1,218.8 
949.6 
1,476.9 
1,609.3 
1,439.2 
2,182.6 
1,986.3 
1,118 
1,562.1 
1,440.4 
2,423.4 
1,496.1 
2,498.9 
2,498.9 
2,267.1 
1,820.3 
1,842.3 
1,656.2 
2,582.7 
1,546.9 
8,205.5 
2,170 
3,589.1 
2,209.7 
3,072.6 
2,945.4 
3,162 
2,563.5 
3,682.3 
2, 472. 1 
2,658.7 


Asimatli. 


55 


o 

44 
131  65 
357  36 
126  27 
226  43 

91  54 
841  08 

87  49 
230  45 
136  16 
271  46 
122  25 

26  51 

89  18 
312  47 
167  50 

21  33 
128  59 
274  08 
138  43 

33  12 

90  04 
337  02 
122  11 

264  28 
196  23 
334  59 
119  40 

265  02 
150  27 

13  28 
144  00 
263  08 
125  11 
349  10 
133  33 


Eleva- 
tion. 


Meters. 


57.50 
'57.44 


58i47 
'57."76 


67.80 
'57."65 


Side. 


39—37 

37—38 

38-39 

39—40 

40—38 

38—41 

41—40 

40-42 

42—41 

41-43...... 

43—42 

43— 43a 

43a— 42 

42—46 

45— 43a 

43a— 44 

44—45 

45—46-.., 

48—44 

44— 47o 

47a-46 

47a— 48 

48—46 

48—49 

49—48 

48—50 

50—49 

Azimuth  lines. 

♦R.P."H."— R.P 
"G." 

*B.P.  "E."— ILP 
"F." 

*R,  P.  "A"— R.  P 
"B." 


Distance. 


Meter: 
1,678.8 
2,192.8 
1,188.6 
2,119 

1. 575. 1 
8,772.8 
1,873.9 
3, 129. 3 
1,925.2 
3,003.6 
8,807.2 
3,083.1 
3,644.3 
4,583.8 
3,122.2 
6,368.9 
3, 816. 8 
7,048.2 
7,207.8 
6,489.7 
3,741 
3,582.2 
3.193.6 
4,329.6 
2,841.8 

8. 313. 2 
3,083.8 


605 
369 
032.5 


Azimath. 


o     > 

247  49 

36  09 

171  50 

39  02 

252  34 

112  64 

325  52 

110  47 

256  45 

168  09 

20  24 

83  49 

329  20 

108  30 

235  68 

11  40 

158  49 

63  38 

284  38 

115  15 

38  14 

88  02 

335  01 

198  01 

63  32 

183  59 

3U  28 


83  08 
314  12 
226  23 


JElfiTa- 
ttoo. 


Meter: 


6s.au 

"68.561 
""65.57 


66w64 
*ei*33 


67.97 
6L19 
61.98 


73.87 
'69.73 


00.01 

66.44 

63.20 
75.98 


*  See  table  4  for  descriptions. 

Table  2.— Prcottc  leitels. 

[Observer:  B.  S.  Back.] 

INSTRUMENTAL  CONSTANTS. 

TohUA, 


Kern  level. 

Pivot  oorreo- 

tion  for  a 

distance  of  1 

meter. 

Date  of 
detenninatioa. 

• 
M.R.C.!Na2 

2f<a%m<ter. 
—0.001 

Oct  22, 23, 1890. 

TaXiUB, 


Babble  tabe. 

Value  of  one 

division  fora 

distance  of 

1  meter. 

Date  of 
determination. 

N0.2 

MiOxmeUr. 
0.016 

Oct  22, 23, 1890. 

TohUC. 


Rod. 

Lengtb  of  1 
meter  on  rod. 

Correction 
for  spar. 

n 

MiUimeters. 
*999.868 
*999.890 

MiUimeters, 
+47.6 
+48.2 

rv 

*  Mean  of  Lake  Sorvey  and  Mississippi  River  Commission  determinations.    See  M.  B.  C. 
1881,  p.  61. 
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TabuUiM  results, 
8HRBVEP0BT,  LA..  TO  JETER  LANBIKG.  LOUISIANA. 


IJench. 


P.B.M. 
T.aK. 


4«... 

1.. 

2.. 

3.. 

4.. 

4a. 

6.. 

f .. 

7.. 

8.. 

9.. 
10.. 
Il- 
ls.. 
13., 
14.. 
IS.. 
18.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
25a. 


27 
28 
29 
80 
P.B.1C.      4 


SideKns, 


T.B.M. 


P.B.1C. 


20.. 
20a. 
»b. 
20e. 
2.. 


Distance- 


Between 
bench 
marka. 


KiUnneUrt. 


0.09 
1.17 
1.76 
2.39 
0.31 
0.08 
L18 
1.65 
1.95 
2.12 
1.65 
1.89 
1.96 
1.34 
L34 
1.76 
L70 
1.05 
L76 
L41 
1.40 
1.32 
0.51 
0.85 
1.52 
L12 
0.70 
L34 
L42 
1.59 
0.71 
L50 
0.03 


1.03 
LOO 
0.94 


From 
Shreveport. 


KUomeUrs, 


0.09 
L86 
3.62 
6.01 
6.82 
7.80 
8.46 
10.11 
12.06 
14.18 
15.73 
17.12 
19.08 
20.42 
2L76 
23.52 
25.22 
26.27 
28.03 
29.44 
80.84 
82.16 
32.67 
38.52 
35.04 
36.16 
86.86 
88.90 
39.62 
4L21 
4L92 
43.51 
48.54 


80.84 
81.87 
82.96 
83.90 


Difference  of  elevation . 


l^orth. 


Metert. 


—  7.0009 

—  0.8073 
+  0.8638 
»  2. 3103 
+  0.3062 
•f  10. 1955 
4-  3.4135 

—  2.8952 
-h  3.6704 

—  8.9118 
•f  7.9151 

—  7.8436 
6.7237 
L7363 
5.3804 
6.6736 
2.4728 
3.4294 

•f  5.G380 

—  8.4270 
+  2.1107 
—23.6947 
+  6.780:) 
+28.4802 

—  6.4433 

—  0.3239 
—12.7451 

—  7.4387 
+  8.6524 

—  7.4335 

—  L0841 

—  3. 8144 

—  0.8536 


+ 
+ 
+ 
+ 


—  2.1966 

—  5.0563 
+  3.8755 

—  0.7780 


South. 


MfUrt. 


+ 
4- 


—  7. 0013 

—  0.8124 
■f  0.8607 

—  2.3241 
■f  0.2847 
■f  10. 1944 
■f  3.4135 

—  2.8944 
-I-  8.6800 

—  3.9091 
+  7.9149 

—  7.8419 
+  6.7240 
+  1.7366 
4-  5.3904 

6.6771 
2.4729 
3.4263 
+  5.0389 

—  8.4260 
+  2. 1070 
—23.6080 
+  6.7797 
+28.4791 

—  6.4390 

—  0.3187 
—12.7461 

—  7.4393 
+  8.6487 

—  7.4294 

—  1.0815 

—  3.8110 

—  0.3536 


—  2.1909 

—  5.9538 
+  3.8755 

—  0.7780 


Mean. 


Metert. 


+ 
+ 
+ 
+ 
+ 


—  7. 0011 

—  0.8009 
+  0.8622 

—  2.3217 
+  0.2954 
4-10. 1949 
+  3. 4135 

—  2.8948 
+  3.6797 

—  3. 0104 
+  7  9150 

—  7.8428 
6.7238 
1.7364 
5.8809 
6.6753 
2.4720 
3.4278 

+  5.0385 

—  8.4265 
+  2.1089 
—23.6063 
+  6.7800 
+28.4796 

—  6.4411 

—  0. 3213 
—12. 7456 

—  7. 4390 
+  8.6510 

—  7.4314 

—  1.0828 

—  3.8127 
^  0.3536 


—  2.1967 

—  5.9650 
+  3.8755 

—  0.7780 


*  Biver  oroaaing. 

Tablb  3.— Dkscriptioks  and  elkvations  of  precise  bench  marks  from  Shreve- 
port, La.,  to  Jeter  Landing,  La. 

[Note. — ^All  bench-mark  monaments,  when  not  otherwise  deeoribed,  consist  of 

U.S. 
pieces  of  limestone  46  centimeters  sqnare  and  15  centimeters  thick,  marked    O 

B.  M. 
with  spherical-headed  copper  bolts  leaded  in  npper  faces,  and  bnried  1.2  meters  ander 
gToana,  access  being  given  through  12-centimeter  iron  pipes  set  on  top.  Each  pipe 
nas  a  cast-iron  coyer,  fastened  by  a  horizontal  bolt  through  cap  and  pipe.    The  cap 

U.  8.  E 
has  a  small  boss  and  the  letters     O       raised  on  top.    Elevations  are  expressed  in 

B.  Al. 
meters  above  the  Cairo  datnni  and  apply  to  the  top  of  the  bolt  in  the  nndergronnd 
atone.    Elevation  of  boss  of  pipe  can  be  foand  in  any  case  by  adding  1.24  meters  to 
elevation  of  copper  bolt.] 

P.  B.  M.  46 :  In  northwest  comer  of  yard  of  the  public  building  at  Shreveport, 
La.  Bench  is  1.3  meters  east  and  0.5  meter  south  of  fence  comer,  and  28  meters  north 
of  northwest  comer  of  building.    Elevation,  65.845. 

P.  B.  M.  1 :  At  Albany  Point,  Caddo  Parish,  La.  Is  in  the  northeast  comer  of 
jard,  10.3  meters  from  northeast  comer  of  house:  16  meters  from  edge  of  bluff;  10 
piaters  northwest  of  a  cedar  tree.    Elevation,  74.113. 
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P.  B.  M.  2:  At  Henderson  Mill,  Caddo  Parish,  La.,  near  upper  end  of  Sodo  Lake. 
Is  on  line  with  north  side  of  deserted  house,  1.0  meter  from  northwest  comer;  6.4 
meters  from  center  of  fallen  stone  cliimney ;  28  meters  from  edge  of  bluft*;  12.4  meters 
southeast  of  mulberry  and  hickory  trees  grown  together  at  the  root.  On  north  aod 
south  side  of  P.  B.  M.  are  buried  on  edge  two  mill  stones.    Elevation,  80.661. 

P.  B.  M.  3 :  At  Mooringsport,  Caddo  Parish,  La.  Is  on  the  north  side  of  C.  6. 
Croom's  store,  1.9  meters  from  northwest  corner  of  gallery;  0.4  meter  from  edge  of 
gallery;  0.6  meter  Jrom  northwest  corner  of  wall;  45  meters  froih  top  of  bank  of 
Ferry  Lake.    Elevation,  62.002. 

P.  B.  M.  4 :  At  Jeter  Landing,  Caddo  Parish,  La.  Is  on  line  of  east  side  of  deserted 
house  0.9  meter  from  northeast  comer;  21.1  meters  from  edge  of  bin  If  measured  on 
approximate  north  and  south  line;  25.6  meters  from  post  oak  tree  at  edge  of  bluff  on 
which  is  T.  B.  M.  30.    Elevation,  66.303. 

Table  4. — Descriptions  and  elevations  of  bench  marks  from  SuRBVBPOKTy 

La.,  to  Jefferson,  Tex. 

[Cba«.  H.  Schermerhom,  leveler.] 
[Note. — Elevations  are  in  meters  above  Cairo  datum.} 

B.  M.  1 :  At  Starr  Point,  on  Ferry  Lake,  Harrison  County,  Tex.  Is  at  southeast 
comer  of  Capt.  Starr's  hunting  lodge  (cabin  with  white  brick  chimney),  on  line  with 
south  side  or  cabin  and  0.6  meter  from  southeast  corner.  The  elevation  applies  to 
the  top  of  bolt  in  underground  stone.  Elevation  of  boss  of  pipe-cap  can  be  found 
by  adaing  1.24  meters  to  the  elevation  of  top  of  copper  bolt.    Elevation,  60.45. 

B.  M.  2:)  At  Anna  Glade  Bluffs,  Harrison  County,  Tex.  Is  same  as  R.  P.  *M. ;"  10 
meters  west  of  cabin  on  top  of  bluffs;  is  cross  (-{-)  cut  in  cement  filling  of  vitrified 
pipe.    Elevation,  68.58. 

B.  M.  3 :  At  Port  Caddo,  Harrison  County,  Tex. ,  Is  30  meters  south  of  Mr.  Bun* 
ner's  house,  0.3  kilometer  east  of  Port  Caddo  Landing;  is  cross  (-(-)  oat  in  cement 
filling  of  vitrified  ^ipe.    Elevation,  71.40. 

B.  M.  4:  Is  0.5  kilometer  below  Red  Bluffs,  on  left  bank  of  bayou,  4.5  kilometers 
above  Port  Caddo,  Harrison  County,  Tex. ;  is  same  as  R.  P.  "  H.,"  and  is  top  of 
cement  filling  of  vitrified  pipe.    Elevation,  60.44. 

B.  M.  5:  At  foot  of  Red  Bluffs,  1  meter  from  right  bank  of  bayou,  5.0  kilometers 
above  Port  Caddo,  Harrison  County,  Tex. ;  is  same  as  R.  P.  "G.,"  and  is  top  of  ce- 
ment tilling  of  vitrified  pipe.    Elevation,  60.17. 

B.  M.  6 :  At  Benton  Landing,  Harrison  County,  Tex.  Is  on  inside  of  yard  fence  15 
meters  north  of  house  and  25  meters  from  right  bank  of  bayou ;  is  same  as  R.  P.  "  F.," 
and  is  the  top  of  cement  filling  of  vitrified  pipe.    Elevation,  64.72. 

Reference  point  "E :"  Is  0.4  kilometer  above  Benton  Landing,  Harrison  County, 
Tex. ;  25  meters  from  right  bank  at  lower  end  of  Benton  Crft-off,  in  an  old  field,  25 
meters  from  skirt  of  timber  along  lake.  Is  the  top  of  cement  filling  of  vitrified  pipe. 
Elevation,  62.2. 

B.  M.  7:  At  "Sisco"  or  Henckle  Camp,  Harrtson  County,  Tex.  Is  on  the  outside 
of  fence  lino  25  meters  north  of  cabin  on  Mrs.  Mary  Terry's  farm ;  is  the  same  aa  R. 
P.  "D.,"  and  is  the  top  of  cement  filling  of  vitrified  pipe.    Elevation,  62.24. 

B.  M.  8:  At  Keene  Woodyard  Landing,  Harrison  County,  Tex  Is  on  the  outside 
of  fence  line  20  meters  from  comer  of  old  field ;  is  same  as  R.  P.  '^  C,"  and  is  the  top 
of  cement  filling  of  vitrified  pipe.    Elevation,  61.54. 

B.M.9:  At  Jefferson,  Marion  County,  Tex.  Is  the  letter  **F"  in  the  word  "Fos- 
oue"  on  iron  door-sill  northwest  side  of  Walnut  street,  and  the  first  door  from  comer 
of  Fayette  street;  is  the  same  as  Lieut.  Woodruff's  bench  mark,  survey  of  1872. 
Elevation,  64.70. 

B.  M.  10:  At  Jefferson,  Marion  County,  Tex.  Is  star  on  iron  doorsill,  northeast 
side  fourth  door  southwest  of  Citizen's  Bank,  Walnut  street.    Elevation,  64.54. 

B.  M.  11 :  At  Jefferson,  Marion  County,  Tex.  Is  cross  (-f)  cut  on  south  end  of  third 
step  from  top  of  east  (Austin  street)  entrance  of  United  States  Qovemme&t  building. 
Elevation,  66.19. 

Reference  point  "A: "  At  Jefferson,  Marlon  County,  Tex.  Is  in  dooryard  of  prop- 
erty belonging  to  Mr. Spellings,  on  west  side  of  Texas  street;  52  meters  south- 
east of  comer  of  Texas  and  Common  streets,  about  135  meters  southwest  of  (colored) 
Union  Baptist  Church.  Is  the  southwest  x>oint  of  azimuth  line  and  is  top  of  cement 
filling  of  vitrified  pipe.    Elevation,  75.9. 

B.  M.  12 :  Is  across  the  bayou  opposite  Jefferson.  Marion  County,  Tex. ;  in  northeast 

comer  of  yard  belonging  to Longinotti,  100  meters  north  of  east  end  of  iron 

bridge ;  is  the  same  as  R.  P.  '^  B..''  northeast  point  of  the  azimuth  line  and  is  cross  (-f  Y 
cut  in  cement  filling  of  vitrified  pipe.    Elevation^  63.48. 
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Tablk  5. — Descriptions  and  klkvations  of  uivkr  section  ukkkhknce  points 

FROM   JSHREVKPOKT,    La.,   TO  ALBANY  POINT,   La. 

fW.  H.Polk,  W.  V.  HgU,  L.-T.  Kerr,  topographers;  ChaB.  H.  Schernierhorn,  leveler.] 

fNoTK. — Theae  reference  poinU  are  placed  inclines  normal  to  bayou  channel  at  inter- 
vals of  aboot  8  kilometers^  four  reference  points  in  each  line.  Any  reference  point 
is  desiffpated  by  the  number  of  its  line,  counting  from  Shrevcport,  and  by  its  number 
in  the  Tine  counting  from  point  No.  1  at  outer  end  of  line  on  right  bank  to  No.  4  at 
cater  end  on  left  bank.  Points  marked  by  vitrified  pipe  set  in  ground  and  filled  with 
cement.    Elevations  are  in  meters  above  Cairo  datum.] 

8t4>ne  line  Xo.  1, 

Stone  \i  On  James  Robinson's  plantation,  -IDO  meters  from  right  bank  in  e<1ge  of 
timber,  300  meters  son th  west  of  cabin  at  comer  of  pasture.    Elevation,  57.G6. 

Stone  i:  On  James  Robinson's  plantation,  40  meters  from  right  bank,  100  meters 
below  fence  line  of  pasture.    Elevation,  59.63. 

Stone  ^ :  On  upper  part  of  R.  Q.  Nicholson's  plantation,  50  meters  from  left  bank,  in 
field  abont  50  meters  below  line  of  deadening.    Elevation,  58.66. 

Stone  i:  On  npper  part  of  R.  Q.  Nicholson's  plantation,  350  meters  from  left  bank 
and  75  meters  from  line  of  deadening.    Elevation,  58.30. 

Stone  line  3. — Cuba  Plantation. 

Stone  f :  Is  in  the  skirt  of  timber  on  left  bank  of  ''The  Pass'' across  from  npper 
line  of  Cuba  Plantation.    Elevation.  57.24. 

Stone  } :  Is  50  meters  from  right  bank  of  bayou  across  from  upper  line  of  Cuba 
Plantation,  350  meters  below  mouth  of  ''Horton's  Chute."    Elevation,  5^.68. 

Stone  ^:  On  Cuba  Plantation,  75  meters  from  left  bank  in  small  strip  of  timber 
between  bayou  a%d  fence  line,  75  meters  southeast  of  comer  of  upper  fence  line. 
Elevation,  59.69. 

Stone  }:  On  Cuba  Plantation,  in  field  50  meters  from  fence  line  running  west  from 
house  and  is  100  meters  southeast  of  comer  of  field.    Elevation,  60.09. 

Tabus '6. — Sediment  in  Cifprees  Bayou  and  the  lakee,  Shretepwt,  La,,  to  Jeffcreon, 

Tex, 

[Obserrera:  T.  C.  Thomas  and  W.  H.  Polk.] 


LocaUty. 


Shrvreport,  Lm* 

CroM  Bayou 

Tw«lreinile  Bayou  (month) 

Do 

Caba  Plantation  (lower  end)  — 
Head  of  ''oat  road,"  Sodo  Mko. 
Sodo  Lake,  Cottonwood  Bayoa. . 

3rearbeadofBigPaaa 

AboTaheadofBlgPaas 

Do '- 

Mooringaport,  La 

Do 

JeffBTMrn,  Tex 

Do 

Do 


Elevation 

of  water 

surface, 

Cairo 

datum. 


1891.  Hrtert. 


Ratio  of  weiebt  of  sediment  to 
weight  of  water. 


Mar. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 


2 
2t 
27 
17 
16 
16 
U 
11 
13 
10 
12 
10 
17 
23, 


59.85 
50.73 
50.06 
50.18 


Surface. 

Mid  depth. 

6,00015 

6.06667 

0.00015 

0.00005 

0.00010 

0.00027 

0.00047 

0.00045 

0.00000 

0.00025 

0.00000 

0.00010 

0. 00011 

0.00007 

0.00022 

0.00018 

0.00015 

0.00011 

0.00006 

0.00000 

0.00000 

0.00011 

0.00003 

0.00003 

0.00003 

0.00003 

0.00007 

0.00003 

Bottom. 


•See  Table  7,  Red  River  survey,  for  sediment  In  Rod  River. 
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0.00014 
0.00015 
0.00019 
0.00029 
0.00010 
0.00029 
0.00015 
0.00018 
0.00011 
0.00007 
0.00007 
0.00003 
0.00003 
0.00001 
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Table  7. — Iligh-water  marks  on  Cypress  ISoyoa  and  the  lakes  from  Jefferson,  T«p.,  to 

Shrcveportj  La, 

HIGH- WATER  MARKS,  18Ca. 


Locality. 


Jefferson .  Tox 

Smitlilniiil,  Tex  ... 
Port  Cft«l«!o.  Tex.. 
Albany  Point,  La  . 
Sbrpvonort,  La.  ..^- 


Stormy  Point,  La. 
SUreveport,  La... 


I  DiKtance 
1  froiu  Jef- 
ferson, Tox. 


Elevation, 
Cairo  da- 
tum. 


Kilometers. 

0.0 

9.5 

27.8 

8L0 

105.*0 


Meters. 
04.62 
63.67 
62.40 
6LU8 
60. 0^ 


Remarks. 


Authentic,  Jane  12. 


Authentic. 
Do. 
Do. 


HIGH-WATER  MARKS,  1874. 

Albany  Point.  La 

81.0 
105.9 

6L17 
58.33 

Sbreveiiort.  La 

Reading  of  ganK^  Apr.  3»- 
May  1. 

/ 

HIGH- WATER  MARKS,  1882. 

59.2 
105.0 


62.23 
58.73 


Authentic. 

Reading  of  gftoge,  Feb.  2L 


HIGH  WATER  MARKS,  1890. 


Jefferson,  Tex 

Moorinjjsport,  La 
Sbrevejiort,  La... 


A  at  hen  tie,  Jan.  6. 
Authentic.  May  10. 
Reading  or  gauge,  May  t. 


HIGH  WATER  MARKS,  1892. 


Moorin^sport,  La 

Mouth  of  Coituuwood  Bayou,  Louisiana 
Shreveport,  La 


Aathentic. 

Reading  of  gange^  May  28. 


Table  8. — Discharge  observations  in  Cypress  Bayou  and  the  lakes. 


Locality. 


Jefferson  Tox 

Do 

Do 

Do 

Head  of  Big  Pass  . . 

Do 

Do 

Overflow,     right 
bank,  head  of  Big 
Pass. 
Albany  Point.  La .. 
Twel  vera  lie   Bayou,! 
Cuba  PlanUtion. 


Feb.  10,1891 
Feb.  1.1,1801 
Feb.  17,1801 
Feb.  23, 1891 
Feb.  11,1801 
Feb.  13,1891 
Feb.  14,U91 
do 


Doe.  20,1890 
Dec.  27,1890 


Areas. 


Maxi. 
mum  mid- 


Dis- 


depth  re-'  charge* 
locities.  I 


Square 
meters. 
101 
101 
101 
101 
855 
855 
742 
279 


218 
1.59 


Meters,  i 
0.76  i 
0.71 
0.44  I 
0.59  I 
1.1)3  I 
0.98  I 
1.00  I 
0.08  I 


1.22 
LOO 


Cubit 

rneterg. 

58 

52 

32 

45 

625 

607 

526 

12 


210 
223 


Elevatidn 

of  water 

surface, 

Cairo 

datum. 

Stage  be- 
low maxi- 
mum high 
water. 

Meters. 

Meters. 

*60.74 

3.1 

*60.44 

3.4 

•60.07 

3.1 

*60. 17 

3.6 

t59. 85 

3.8 

f59.83 

3.8 

t59. 78 

3.8 

159. 78 

3.8 

56.93 

6.1 

55.06 

7.9 

Method* 


Mid  depth  floats. 

Do. 

Do. 

Do. 
Current  meter. 

Do. 

Do. 

Do. 


Do. 
Do. 


*  Gauge  read  at  Jefferson,  Tex. 


t  Gauge  read  at  Mooringsport,  La. 


NOTK.— See  Table  10,  discharge  obstrvaticns  of  Red  River,  for  Red  River,  outlets,  Twelvomile  and 
Cross  bayous. 
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V  19. 

PRELIMINARY  EXAMINATION  OF  SIILPHIFR  RIVER,  FROM  ITS  MOUTH  TO 

SULPHUR  STATION,  TEXAS. 

United  States  Engineer  Office, 

Vicksburffy  Miss,^  May  16^  1893. 

Oenebal:  In  compliance  with  instructions  contained  in  your  letter 
of  July  14, 1892,  assigning  certain  localities  to  me  for  preliminary  exami- 
nation^  directed  by  river  and  harbor  act  of  July  13, 1892, 1  have  the 
honor  to  submit  the  following  report  respecting  Sulphur  River,  Texas 
(and  Arkansas),  fk*om  its  mouth  to  Sulphur  Station : 

Sulphur  River  has  its  source  in  northeastern  Texas,  being  formed  by 
the  North  and  South  Forks  near  Ilagansport,  at  the  junction  of  Lamar, 
Delta,  Hopkins,  Red  River,  and  FrankHn  counties.  Flowing  in  a  gen- 
eral easterly  direction,  it  forms  the  boundary  between  Red  River  and ' 
Bowie  counties  on  the  north,  and  Franklin,  Titus,  Morris,  and  Cass 
counties  on  the  south,  crosses  Miller  County,  Ark.,  and  enters  Red 
River  three-fourths  mile  above  Collins  Bluff,  Ark.,  I07J  miles  above 
Shreveport,  La.  Sulphur  Station  is  in  the  southeastern  comer  of  Bowie 
County,  Tex.,  near  the  Arkansas  line,  and  the  river  below  is  almost 
wholly  in  Miller  County,  Ark.  The  river  below  Sulphur  Station  was 
examined  in  1882  by  Captain  (now  Major)  Miller,  in  accordance  with 
requirements  of  river  and  harbor  act  of  that  year,  and  he  reported  that 
the  only  business  done  was  rafting  lumber;  that  the  river  was  naviga- 
ble at  high  stages  for  boats  running  in  Upper  Red  River,  but  that  there 
was  not  enough  business  to  pay  them  to  make  trips  into  Sulphur  River, 
and,  in  his  judgment,  that  the  river  was  not  worthy  of  improvement, 
nor  the  work  a  public  necessity.  (Report  Chief  of  Engineers,  1884,  p. 
1345.) 

The  report  of  Assistant  Engineer  John  Ewens,  who  reexamined  this 
stream  last  month,  is  appended  hereto.  At  present  the  commerce  con- 
sists chiefly  of  raftings  and  towing  saw  logs  to  the  mills  at  Sulphur  Sta- 
tion, Tex.,  and  Lynn,  Ark.  The  city  of  Texarkana,  Tex.  and  Ark.,  is 
only  16  miles  distant  by  Texas  and  Pacific  Railway  from  Sulphur  Sta- 
tion, 24  miles  by  Texarkana  and  Shreveport  Railroad  from  Linn,  8 
miles  by  wagon  road  from  Brown's  Landing,  and  the  projected  line  of 
the  Texarkana  and  Fort  Smith  Railway  probably  will  cross  the  river 
about  4  miles  below  Sulphur  Station.  The  citizens  of  Texarkana  are 
imxious  to  secure  safe  water  transportation  from  Red  River  to  Sulphur 
Station,  and  the  resulting  cheap  freight  rates  from  such  competition. 
The  work  required  consists  of  the  removal  of  snags  and  logs  in  the 
channel  and  the  cutting  of  overhanging  timber  obstructing  navigation 
in  this  stretch  of  about  50  miles,  with  i>erhap8a  small  amount  of  dredg- 
ing. •  •  •  This  work  •  •  •  it  is  l>elieved  will  give  reasonably 
safe  navigation  for  all  boats  plying  in  Upper  Red  River  for  about  eight 
months  in  the  year.  No  survey  is  deemed  necessary  as  a  preliminary 
to  this  project. 

In  view  of  the  amount  of  business  to  be  benefited,  the  river  below 
Sulphur  Station  is  deemed  worthy  of  improvement  to  the  extent  rec- 
ommended above. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  i\  8.  A. 

(Through  OoL  0.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
•,  Southwest  Division.) 
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[First  indorsement.] 

U.  S.  Enginebr  Office, 

Southwest  Division, 
Ketc  Yoric,  May  22j  1893. 
Kespectftilly  forwarded  to  the  Chief  of  ifingineers. 
The  report  of  Mr.  Eweus  gives  no  information  as  to  the  present  com- 
merce on  Sulphur  River,  below  Sulphur  Station,  but  states  that  there 
are  three  log  booms  across  it.    The  railroad  commerce  of  Tex^rkana 
and  Queen  City  is  given,  but  it  appears  that  they  are  about  8  miles 
from  the  river.    Apparently  the  interests  to  be  benefited  are  the  log- 
ging interest  on  Sulphur  Kiver. 

It  is  stated  that  Sulphur  Kiver  is  now  navigable  for  ten  months  in 
the  year;  and  with  some  doubt  I  am  of  the  opinion  that  this  locality  is 
•worthy  of  improvement  to  a  small  extent,  by  snagging,  by  the  General 
Goveinment. 

O.  B.  COMSTOCK, 

Colonel  of  Engineers^  Bvt  Brig.  Gen.^  U.  S.  A.y 

I>iv%8ion  Engineer. 


report  of  mr.  john  kwen8,  assistant  rng1nbbr. 

United  States  Engineer  Office, 

Vickshurgf  Alian.f  May  9,  1S9S, 

Captain:  I  have  the  honor  to  submit  the  foUowiug  report  of  aa  exaiuiii&tion  of 
Sulphur  River,  Texas  and  Arkansas,  made  by  me  in  accordance  with  voor  orders  of 
September  12,  1892 : 

An  unusually  high  and  protracted  stage  of  water  in  this'river,  the  necessity  of  (hhb- 
bining  the  work  with  other  duties  requiring  my  presence  in  the  imme<liate  vicinity, 
and  the  very  small  allotment  available,  delayed  this  examination  nntil  April  18.  I 
made  a  preliminary  visit  to  Sul))hur  River  on  that  date,  with  the  mayor  and  a  com- 
mittee of  citizens  of  Texarkana,  going  by  rail  16  miles  to  Sulphur  Station,  the  up- 
stream limit  of  the  examination  directed  by  the  act  of  Congress,  where  Mr.  J.  H. 
Draughon,  president  of  the  iSiilphur  Lumber  Company,  provided  a  small  steam 
launcTi  for  the  journey.  An  informal  inspection  was  made  down  the  river  about  16 
miles  to  Blackman  Point.  The  following  day  the  steam  launch  was  again  placed  at 
my  disposal,  and  I  made  a  careful  examination  over  the  entire  river,  about  50 miles, 
reaching  Spring  Bank,  Ark.,  on  Red  River,  the  night  of  April  19.  I  returned  next 
day  in  the  launch  as  far  as  Lynn,  Ark.,  a  large  lumber  town  about  8  miles  above  the 
mouth,  where  I  procured  all  available  data  for  commercial  statistics,  returning 
ftom  that  place  by  train  to  Texarkana.  On  the  following  day  I  accompanied  the 
committee  over  the  river  to  Lynn. 

The  river, — Sulphur  River  is  a  clear-water  stream,  rising  in  northeast  Texas,  in 
Fannin  and  Hunt  counties.  The  North  and  South  Forks  form  the  main  river  near 
Hagansport,  Franklin  County.  From  the  latter  place  the  general  course  is  eastward 
through  the  counties  of  Red  River,  Franklin,  and  Titus.  Near  Lydia,  Red  River 
County,  the  general  course  is  southeasterly  to  Beldon,  where  the  general  direction 
is^ast  through  the  counties  of  Bowie  and  Cass  to  Sulphur  Station,  thence  to  the 
mouth  the  general  course  is  southeasterly.  From  Sulphur  Station  downstream 
about  19  miles  the  river  is  very  wide  with  no  well-defined  banks.  As  near  as  could 
be  determined  from  interviews  with  parties  who  have  practical  knowledge  of  ihm 
matter,  and  from  personal  observations  of  the  high-water  marks  on  the-  trees,  the 
stage  at  which  this  examination  was  made  was  about  11.0  feet,  the  rise  and  fall  at 
Sulphur  Station  being  about  28.0  feet.  On  this  reach  the  river  makes  several  short 
bends  which  raftsmen  have  shortened  from  time  to  time  by  cut-offs.  There  are  some 
6  or  7  of  these  short  cuts,  of  no  use  to  steamboats,  but  valuable  for  rafting  timber, 
making  the  reaches  much  straighter.  The  landings  on  this  stretch  are  Browns,  at 
the  State  line  ferry,  4  miles  below  Sulphur  Station ;  Fishing  Camp  on  left  bank,  and 
Blackman  Point  on  right  bank,  15  miles  down.  Browns  Landing  is  a1>out  8  miles 
from  Texarkana  by  road,  and  Blackman  about  the  sairie  distance  from  Queen  City 
on  the  Texas  and  Pacitir  Railway.  Tho  wator  width  on  this  section  of  the  river  at 
the  present  and  nm<*h  lower  stages  is  from  1  to  5  miles,  and  the  average  depth  abont 
20  feet.    The  visible  obstructions  were  dead  trees,  stumps,  snulfen  logs  dropped 
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from  rafts,  and  ovcrhnngin;;  timbrr.  At  extreme  low  water  obstructions  of  like 
nature,  I  was  inforiuccK  rendered  the  river  nearly  impassable.  Ttie  bod  of  this  sec- 
tion is  gray  mud,  and  there  war  no  appreciable  current  to  be  noticed  through  the 
reach. 

The  foUowtng  little  ntreaniH  flow  into  the  river  in  this  reach:  Bakers  Creek,  above 
State  line;  Cypress  Bayou,  about  300  yards  below  Btat^?  line;  Lamars  Slough,  and 
Traverse  Slongn,  and  all  are  pathways  to  tine  timber  lands.  The  tine  timber  lauds 
accessible  along  this  reach  of  Sulphur  River  are  not  excelled  elsewhere  in  the  South. 
At  low  water,  I  was  informed,  the  bank  lines  are  well  detined  through  what  at  the 
existing  stage  appeared  to  bea  perpetual  lake  with  no  visible  bank  lines  for  from  1  to 
Smiles.  Taking  the  river*s  oscillation  as  near  as  it  could  be  determined,  and  the 
actual  depths  found,  it  in  evident  that  there  is  ample  depth  of  water  even  at  a  min- 
imam  stage  for  good  navigation.  The  statements  of  Mr.  J.  H.  Draughon  and  Mr. 
Wm.  Buchanan,  two  Snipnur  River  pioneers,  and  the  largest  mill  owners  in  that 
seetion,  who  accompanied  me,  agree  with  my  own  observations.  The  improvement 
of  this  part  of  the  river  would  consist  of  removing  the  snags,  sunken  logs,  and  over- 
hanging trees,  and  on  closer  inspection  at  low  water  it  might  prove  to  be  more  eco* 
tionucal  to  do  a  little  deepening  through  the  cut-offs  than  U>  remove  the  obstructions 
in  the  bends  they  cro8s. 

Before  closing  the  description  of  tlfis  reach,  it  is  desirable  to  describe  the  bridge 
at  Sulphur  Station.  This  bridge  is  a  long  trestle  about  2  feet  above  high  water, 
with  a  small  movable  section  that  can  be  slipped  out,  but  the  opening  is  barely  wide 
enough  to  pass  the  lumber  company's  little  tug.  The  Texarkana  and  Fort  Smith 
Railway,  now  building,  is  expectt^d  to  cross  at  the  State  line,  about  4  milee  below, 
and  will  have  a  draw  sufficient  to  atlmit  the  largest  boats  now  running  in  Red 
River.  At  the  end  of  this  reach  the  lake  becomes  a  well-detised  river,  with  bank 
lines  perfectly  marked  by  timber.  The  width  is  nearly  i|niform,  aud  abiout  185  feet^ 
with  but  few  leaning  trees  or  other  obstructions  visiule  at  the  stage  when  the  ex- 
amination was  made.  I  was  informed  that  at  extreme  low  water  sunken  logs  and 
aoags  are  numerous.  The  banks  on  both  sides  were  submerged  from  5  to  1^  feet, 
except  at  Lynn  and  Collins  Bluff,  opposite  the  mouth  of  McKinney  Bayou.  Tlie  only 
slioaling  on  this  reach  was  just  above  Lynn,  doubtlcHS  caused  by  the  deposit  i^om 
the  sawmill  at  Lvnn  Und  the  continuous  blocking  of  the  river  by  making  log  booms 
along  the  stretch  just  below  this  shoal.  I  found  three  of  these  booms  on  my  trip 
down  the  river,  and  had  to  have  them  cut  adrift  to  pass.  The  sawmill  referred  to 
dumps  all  the  useleftM  slabs  and  a  great  deal  of  sawdust  into  the  river  at  Lynn,  the 
•letnmcntal  effect  of  iwhich  can  not  be  exnggoratt*d. 

The  following  little  streams  contribute  to  the  waters  of  the  Sulphur  River  on  this 
reach  between  Blackman  Point  and  Lynu:  On  the  loft  bank  Days  Creek  and  Big 
Boggy  Bayou;  on  the  right  bank  Bayou  Mercer;  and  between  Lynn  aud  the  mouth 
on  the  loft  bank  Cross  ana  McKinney  bayous.  The  latter  is  a  stream  of  considerable 
sixe,  and  it  and  the  smaller  streams  are  float  roads  to  fine  timber  lands  adjoining. 

In  Sulphur  River,  until  within  6  miles  of  the  mouth,  absolutely  no  current  was 
found,  but  at  that  point  a  barely -perceptible  inflow  from  Red  River  was  observed. 
The  inward  flow  from  Red  River  has  been  perceptible  as  high  as  Sulphur  Station, 
but  only  forvei^  brief  periods.  The  improvement  required  on  this  reach  is  of  the 
same  nature  as  on  the  reach  above,  viz:  The  removal  of  obstructions  and  a  very 
•niall  amount  of  dredging. 

Summarizing  the  details  mentioned  for  the  reach  of  river  commended  for  im- 
provement, it  will  bo  seen  that  Sulphur  River  combines  the  general  characteristics 
of  a  canal,  lake,  and  river,  the  two  former  predominating;  the  water  is  cle^ir,  and 
only  for  very  brief  periods  each  seasou  a  current  is  manifest.  Its  soft,  yielding  bed 
of  dark  gray  mud,  or  soft  clay,  suggests  that  perhaps  it  once  was  the  deep  pool  of  a 
vast  swamp.  The  oldest  and  best  informed  steamboat  and  lumbermen  met  with 
iBformed  me  that  Sulphur  River  always  has  been  uavigablt?  for  not  less  than  ten 
mooUis  each  year  as  far  back  as  they  could  remember  (1856).  I  was  also  iuformed 
that  Sulphur  River  always  is  navigable  when  steamboatH  can  come  up  Red  River 
from  Shreveport  to  its  mouth. 

The  features  that  commend  Sulphur  River  for  improvement  are  that  it  is  non- 
sediment  bearing,  practically  without  current  the  greater  part  of  the  time,  aud  its 
bed  is  unchanging.  THo  fact  that  all  the  obstructions  1  saw  were  of  a  primitive 
character  shows  that  it  bears  very  little  drift  from  its  source,  and  very  little  from 
Red  River  finds  its  way  into  it. 

Commerce. — The  natural  and  developable  resources  of  Sulphur  River  fully  justify 
the  cost  of  the  improvement  that  will  bo  required.  The  arable  lands  lie  half  a  inile 
or  more  back  from  the  river,  on  high  ground;  thore  are  also  seemingly  inexhaustible 
forests  of  oak,  walnut,  gum.  and  pine,  aud  the  nature  of  the  river  makes  it  tributary 
to  all  the  timber  and  other  iut4*rcsts  *»f  Tpper  Red  Hivi*r. 

A  brief  synopsis  of  the  comincivial  interests  of  two  of  the  bnsincKs  tenters  that 
practically  on  Sulphur  River  will  show  that  it  can  be  made  useful  to  cou»idei-ublc 
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trade  that  would  benefit  a  large  section  of  country.  The  first  of  these  i«  Texarkaua, 
one  of  the  largest'railroad  and  lumber  centers  of  the  South,  8  mites  distant  from 
Browns  Landing,  44  miles  above  the  mouth.  This  flourishing  city  has  the  follow- 
ing railronds  running  into  it :  Tlie  Texas  and  Pacific,  Iron  Mountain,  8t.  Louis  South- 
western, the  Toxarkana  and  Fort  Smitli,  now  building^  to  run  from  Kansas  City  to 
Sabine  Pass,  and  the  Texaikuiiaand  Shreveport,  ininning  from  Texarkana  through 
the  lumber  region  24  miles,  to  Lynn,  on  Sulphur  River.  A  glance  at  the  above  shows 
that  there  is  no  rail  competition  at  present,  as  the  completed  lines  are  all  practically 
under  one  system.  An  abridged  statement  of  the  commerce  of  Texarkana  for  the 
year  1890,  which  was  the  only  complete  and  accurate  compilation  available,  will 
show  the  vast  commerce  to  which  it,  and  hence  Sulphur  River,  is  tributary.  The 
railroad  revenues  for  that  year  aggregated  $1,68*7,821;  of  this  something  in  excess  of 
$1,300,000  was  accredited  to  freights.  Taking  the  sum  of  the  freights  as  a  basis,  it 
is  probable  the  volume  of  outgoing  and  incoming  freights  hiind led  at  Texarkauafoot 
up  20,000  carloads.  The  railroad  disbursements  during  the  same  year  amounted  to 
$923,815,  and  the  disbursements  from  local  industries  equaled  $1,372,520,  or  a  total 
of  $2,296,335,  the  principal  part  of  which  was  paid  to  wagei  earners.  The  collective 
item  of  lumber  sold — tics  and  bridge  timber  included — foots  up  $2,034,500;  cotton 
handled,  $229,590;  and  cotton-seed  oil  product,  $210,000.  The  grocery  sales  aggre- 
gated $986,000,  exclusive  of  meat-market  sale^,  which  reached  $1^,240,  which,  added 
to  the  groceries,  shows  a  total  ot  $1,124,240  to  be  charged  to  the  livinij  account  of  the 
place  alone.  These,  with  the  miHcellaneous  items  ana  bank  transactions  (estimated 
at  $33,495,621),  gave  a  grand  total  for  the  year  of  $44,660,828.  Last  season  one  prod- 
uce house  alone  paid  out  over  $60,000  in  freights  from  point>s  accessible  by  Sulphur 
River.  As  a  lumber  center  Texarkana  has  no  equal  in  the  South,  the  total  annual 
output  of  mills  in  and  controlled  by  that  city  aggregating  300,000,000  feet.  With 
river  connection  at  Texarkana,  New  Orleans  will  again  become  a  competitor  for  the 
business  of  that  section.  The  southern  staples — sugar,  rice,  molasses,  etc. — will  have 
in  Sulphur  River  an  economical  pathw.iy  to  the  Northwest,  while  the  products  of 
that  region — meats  and  graiu— will  find  in  it  a  reciprocal  route  to  the  South. 

Queen  City,  on  the  Texas  and  Pacific  Railway,  is  another  city  practically  on  Sul- 
phur River,  being  only  7  miles  from  Blackman  Point,  the  l»est  landing  on  the  river. 
TJio  natural  latent  resources  near  Queen  City  and  on  Sulphur  River  are  numerons 
and  valuable,  among  which  are  the  following:  Coal  of  fair  grade,  lignite,  and  fire 
clay.  There  is  a  canning  establishment  at  Queen  City  of  5,000  cans  capacity  per  day, 
snpplied  irom  local  and  Sulphur  River  truck  farms.  Near  Blackman  Point  there  are 
reported  fine  deposits  of  pure  fire  clay  and  mineral  paint,  and  red  hematite  begins 
to  crop  out  at  the  same  point.  The  city  has  recently  purchased  4,000  acres  of  these 
mineral  lands,  and  expects  to  have  built  a  100-ton  furnace  during  the  coming  year. 
Cass  County,  whose  products  and  imports  are  tributary  to  Sulphur  River,  hns  4,000 
farmers,  and  produces  annually  30,000  bales  of  cotton,  which,  with  the  vast  timber 
interest,  would  find  its  way  to  market  by  Sulphur  River  if  improved,  as  there  is  no 
rail  comjietition  at  present.  The  following  are  the  more  important  commercial  trans- 
actions for  the  past  year : 

*  Imports,  ^ 

Carioailft. 

Flour 51 

Corn 60 

Hay 18 

Merchandise 109 

Miscellaneous 27 

Ejcjwrts. 

Lumber UO 

Shingles 63 

Cotton 320 

Miscellaneous 40 

With  the  coiiinlotion  of  the  blast  furnace  the  average  shipnriit  of  pl;j  iron  \^eT 
month  will  be  from  125  to  150  cars,  or  1,500  to  1,800  per  annum.  They  expect  to 
bring  the  limestone  for  this  furnace  from  Upper  Red  River.  These  are  only  a  few 
of  the  many  commercial  interests  that  would  be  benefited  by  the  improvement  of 
Sulphur  River. 

The  improvement. — The  improvement  should  consist  of  the  removal  of  snags,  sunken 
logs,  ana  stumps,  and  cutting  away  overhanging  timber,  and  in  a  few  nfaces  there 
may  be  required  a  little  dredging.  The  deposit  of  sawmill  waste  should  be  stopped 
at  once,  as  well  aa  the  booming  of  the  river  at  any  point,  both  of  which  are  very 
injurious  to  the  deep  water  of  the  river.  In  my  opinion  a  small  snag  boat,  say  of 
80  tons,  well  equipped  with  snaggiug  apparatus  and  an  outCt  of  explosives,  will  be 
the  best  form  of  plant  for  this  work.  A  drag  scraper  to  use  as  a  oredge  conld  be 
made  attachable  to  such  a  beat  at  a  very  small  cost.     Should  a  snag  boat  not  b* 
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available^  a  flatboat  of  the  nsaal  type  for  work  of  this  character  would  accomplish 
the  desired  object,  oaing  a  euag  boat  only  for  the  brief  lime  it  would  take  to  do  what 
little  dTodcing  mi^ht  be  fouDQ  necessary.  The  nuusiially  brief  periods  of  extreme 
low  water  In  Sulphar  River  would  make  it  impobHil)!e  to  complete  the  work  in  anjr 
one  season,  but  by  sweeping  over  the  river  at  successive  stages  of  low  water  enough 
workmi^htbe  accomplished  in  a  single  season  to  pciniit  steamboats  to  begin  to  ntil- 

iwa  till  A  vtvAV  oaAkl-v 


ize  the  nver  safely. 

•  .• 

Very  respect fully^ 


Capt.  J.    H.WlLLARQ, 

Cor^ of  Engineeri,  U.S.A. 


•  * 


Joim  EwKNs, 
Aasiatant  JCnyiHcer. 


V  20. 

PREUldlNARY  examination' OF  LITTLE  RIVER,  ARKANSAS. 

United  States  Engineer  Office, 

Vwksbnrgj  Misa.j  May  17^  1893. 

Oenebal  :  I  have  the  I\oiior  to  present  the  following  report  npon  the 
preliminary  ^examination  of  Little  River,  Arkansas,  provided  for  in  sec- 
tion 6^of  river  and  harbor  act  approved  July  13, 1892,  and  assigned  to 
me  by*"  your  letter  of  July  14, 18D2: 

The  amount  allotted  for  the  examinations  in  this  district  being  very 
small  and  the  streanus  Hssigned  to  me  remote,  I  endeavored  to  make 
them  in  connection  with  other  work,  but  was  delayed  in  each  case  by 
unfavorable  stages  of  water. 

Assistant  Engineer  Ewens  was  ordered  to  make  this  examination 
last  September,  but  was  able  to  do  so  only  last  month.  Little  Kiver 
had  been  examined^  by  the  officer  in  charge  or  by  an  assistant  three 
tiroes  before  this  reexamination  was  ordered,  and  each  officer  reported 
unfavorably.    •    •    • 

It  is  possible  that  a  small  expenditure  might  be  of  value  to  the 
United  States  if  rock  should  be  needed  in  considerable  quantities  for 
work  of  improvement  on  Eed  Kiver,  as  it  is  said  that  stone  of  a  grade 
suitable  for  revetment  and  filling  dams  may  be  obtained  in  the  upper 
river,  but  none  of  the  specimens  confirm  this  statement.  The  country 
is  sparsely  settled  and  the  railroads  that  pass  through  it  are  intended 
for  competing  lines  between  Texarkaua,  Fort  Smith,  and  Kansas  City, 
and  will  get  little  revenue  from  the  intermediate  country,  except  from 
timber. 

The  rise  and  fall  of  Eed  River  at  Fulton,  about  3  miles  below  the 
moutli  of  Little  River,  is  shown  in  the  accompanying  table,  from  which 
may  be  judged  how  often  boats  can  enter  Little  River,  and  since  it  appears 
from  the  report  of  Assistant  Engineer  Ewens,  herewith,  that  the  only 
boat  engaged  in  the  trade  has  withdrawn  for  lack  of  Dusiness,  there 
can  be  no  reason  for  asking  for  an  appropriation  for  improving  the 
navigation  of  the  stream. 

It  is  my  opinion,  therefore,  that  Little  River,  Arkansas,  is  not  worthy 
of  improvement  by  the  (ieneral  Government  at  the  present  time,  and 
that  the  work  is  not  a  public  necessity. 

Very  respectfully,  your  obedient  servant, 

^  J.  H.  WiLLARD, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers^  U,  S.  A. 

(Throdgh  CoL  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 
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'  ^First  iiHlorN^'iuent.] 

U.  S.  Enginbicr  Office, 

Soi'THWEST  Division, 
New  Yorky  May  22^  1S93. 
Eespectfully  forwarded  to  tlie  Chief  of  Engineers. 
For  reasons  given  by  the  district  engineer  I  am  of  opinion  that  this 
locality  is  not  worthy  of  improvement  by  the  General  Government. 

O.  B.  OOMSTOOK, 

Colonel  of  EHIyincerSy  Bvt.  Brig,  tfew.,  U.  tS.  A.^ 

iHvision  Engineer. 


Tahle  of  gauge  heights  {Fulton,  Ark.)  coirctponding  to  noon  each  day,  189S, 
[Zero  of  gauge,  244.78  feet  above  tbe  Cairo  datum  plane  by  levels  of  Red  River  Surrey. 


Day. 


Jan. 


1 !  6.4 

2 ;  6.8 

3 i  8.9 

4 !  10.4 

5 i  9.9 

6 1  9.0 

7 8.0 

8 7.9 

9 i  7.5 

10 1  7.1 

11 ■  6.9 

12 6.4 

13 '  6.3 

14 !  6.0 

15 i  5.8 

16 '  5.4 

17 !  5.3 

18 !  6.0 

19 1  9.3 

20 '  11.7 

21 i  12.9 

22 1  12.8 

23 1  12.1 

24 ,  10.9 

25 '  9.6 

26 !  8.7 

27 !  8.2 

28 '  7.9 

29 1  7.4 

30 1  7.2 

31 1  6.9 


Feb. 
6.6 

Mar. 

Apr. 

May. 

June. 

July. 
14.2 

Aug. 

Sept. 

Opt.  1 

11.8 

16.4 

23.8 

30.4 

7.4 

9.1 

6.5 : 

1      6.6 

10.1 

14.4 

25.9 

31.0 

13.2 

7.4 

9.7 

6.3 

'      6.3 

9.2 

12.6 

26.8 

32.2 

12.7 

7.4 

9.4 

6.2 

6.0 

8.4 

U.7 

26.8 

32.8 

12.2 

7.4 

8.4 

6.1, 

6.0 

8.0 

11.3 

26.3 

33.0 

12.8 

7.4 

8.0 

6.0 

0.2 

7.8 

13.8 

25.6 

33.0 

14.0 

7.2 

7.6 

5.8 

8.8 

7.6 

15.8 

2k2 

32.6 

14.8 

7.0 

7.4 

5.7 

11.0 

7.8 

18.8 

32.1 

15.4 

6.9 

7.8 

5.6  1 

12.6 

8.0 

20.2 

27.2 

31.4 

14.7 

6.8 

7.9 

5.5  1 

'    12.9 

8.1 

20.6 

29.1 

80.7 

13.9 

6.8 

7.6 

5.5  i 

'     12.6 

7.8 

20.8 

30.1 

29.8 

12.7 

7.7 

7.4 

5.4' 

12.1 

7.5 

20.7 

30.8 

28.5 

11.8 

8.3 

7.4 

5.3  • 

,     11.4 

7.2 

20.2 

31.4 

27.0 

11.1 

8.2 

10.3 

5.3 

i     10.6 

7.1 

19.7 

31.7 

25.6 

10.9 

7.8 

13.5 

5.2  • 

1      9.8 

7.1 

18.8 

32.0 

24.2 

11.8 

7.5 

14.9 

5.6 

!    ^'^ 

7.6 

17.4 

32.3 

22.7 

12.1 

7.2 

14.4 

6.5  . 

8.9 

8.1 

15.8 

32.4 

21.0 

12.0 

7.1 

18.8 

5.4! 

i      8.2 

9.0 

13,6 

32.8 

18.9 

10.9 

7.3 

12.0 

6.4 

j      8.6 

10. 0 

12.0 

33.2 

17.0 

10.3 

7.6 

10.7 

6.7  : 

!    11.1 

11.4 

10.9 

83.0 

15.7 

9.6 

7.4 

9.6 

7.2  1 

1    14.0 

12.0 

12.6 

33.9 

15.0 

0.2 

7.3 

8.8 

8.5 

!    17.3 

13.8 

16.1 

34.6 

14.3 

9.0 

7.3 

8.6 

8.7 

19.6 

15.0 

19.6 

84.8 

13.8 

8.6 

7.1 

9.0 

8.4 

!    20.0 

16.1 

20.6 

34.8 

14.2 

8.4 

7.1 

9.0 

1L8 

!    19.8 

17.9 

20.4 

34.6 

13.8 

8.2 

7.0 

8.6 

15.6 

10.1 

20.7 

19.8 

33.8 

13.4 

8.0 

7.2 

8.0 

19.2 

17.5 

22.2 

19.0 

33.1 

15.2 

7.8 

7.8 

7.6 

19.4  ' 

16.2 

22.3 

18.1 

32.5 

16.4 

7.7 

a4 

7.2 

1&6  1 

14.1 

21.5 

17.5 

31.7 

15.8 

7.6 

8.4 

6.8 

18.6  ' 

i 

20.3 

17.7 

30.8 

15.0 

7.4 

8.5 

6.6 

17.7  i 

18.4 

30.4 

....... 

7.5 

8.9 



16.2 

t 

I  Nov.  ! 


Dec 


16.0 

18.6 

21.2 

22.8 

23.0 

23.0 

22.2 

20.9 

19.6 

18.1 

16.6 

16.3 

16.7 

14.8 

13.5 

12.3 

1L3 

10.6 

10.1 

9.9 

9.8 

9.6 

9.0 

8.8 

8.8 

14.3 

19.8 

22.4 

22.8 


22.S 
«.4 
20.9 
18.2 
119 
\L% 
111 

las 

11« 
21.8 
2i» 
24.« 
25.2 
27.1 
21.0 

m« 

3a2 
ao.2 
rk% 

217 
29.6 
2I.S 

21.0 
382 
«.• 
25.« 

214 

218 
21.2 
115 
1&7 


report  ov  bir.  john  ewrn8,  assistant  rnuinkks. 

United  States  Engineer  Office, 

Vickshurg,  Miss.,  Jpril  $6f  189S. 

Captain:  I  have  tbe  honor  to  submit  tbe  following  report  of  an  exauiinatton  of 
Little  River,  Arkansas  and  Indian  Territory,  made  in  accordance  with  your  orden 
of  September  12,  1892 : 

Several  attempts  were  made  Ui  make  tbe  examinntion  at  nn  earlier  dat«,  bnt  with- 
out success,  on  account  of  tbe  unusually  protracted  high  stage  of  Upper  Red  »d 
Little  rivers,  and  owing  to  tbe  limited  amount  available  it  was  necessary  to  do  the 
work  in  connection  witb  otber  duties  requiring  my  presence  in  tbat  vicinity.       • 

I  lelt  Texarkana  tbe  evening  of  April  10,  going  by  rail  to  Wilton,  Ark.,  the  present 
terminus  of  tbe  Texarkana  and  Fort  Smith  Railway,  thence  by  stage  to  Cerro  Gordo. 
Ark.,  and  from  that  point  by  wagon  into  the  Choctaw  country,  Indian  Territory,  to 
a  point  within  3  miles  of  the  junction  of  the  Mountain  Fork  with  Little  River,  which 
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the  nntivi'  JiultanH  louHiilrr  the  hoa<l\vaters  of  Little  River.  On  account  of  the  tor- 
reut-Iike  charactei-  of  the  stream,  which  is  a  series  of  rapids  that  would  make  drift- 
iiif(  downstream  dangerous  and  going  upBtream  impossible,  the  e>^amination  was 
uiado  by  visiting  the  river  at  such  points  as  could  be  reached  through  the  forests. 
At  Morris  Ferry,  12  miles  below  the  St^ite  Hue,  the  rapids  dimiuish  in  number  and  fall, 
and  from  that  point  the  journey  was  continued  in  a  skitt'  to  the  month,  reaching 
Fulton,  Ark.,  on  Red  River,  on  the  15th  instant,  having  made  a  thoiimgh examination 
of  the  river  from  source  to  mouth,  interviewed  every  jicrson  met  with,  from  native 
(.'hoctaw  Indians  to  planters  and  steamboat  men  at  Fulton,  Ark.,  and  visited  the 
&ninll  towns  or  settlements  and  timber  and  stave  camps  near  the  river. 

Little  River  is  a  nearly  clear  mountain  stream  that  rises  in  the  southeastern  corner 
of  Indian  Territory,  formed  by  Gloves  and  Mountain  forks,  flows  easterly  until  near 
it4  jiinoUon  with  Rolling  Fork,  a  small  tributary  near  the  State  line,  where  it  takes 
a  southerly  course  until  near  Little  River  Post-office.  Thence  the  general  direction 
iii  son theaaterly  to  the  mouth.  The  sources  of  its  supply  are  the  numerous  small 
streams  draining  the  counties  of  Little  River,  8evier,  Howard,  and  Hempstead, 
called  Saline,  Rolling  Fork,  and  Gossotot  rivers,  and  Caney,  Mud,  Flat,  Johnsons, 
Browns,  Milln,  Yellow,  and  Hudsons  creeks.  In  considering  the  question  of  improve- 
ment, Little  River  may  be  divided  into  three  sections,  the  first  of  which  extends 
from  the  headwaters  in  the  Choctaw  country  down  to  Morris  Ferry,  a  distance  of 
about  75  miles.  This  part  of  the  river,  flowing  in  a  rock  and  gravel  bed,  with  fVe- 
qnent  shoals  that  rise  in  places  to  heights  of  from  50  to  100  feet  on  the  bank,  is  a 
monntain  torrent  aud  incapable  of  improvement  for  navigation.  The  second  section 
extends  from  Morris  Ferry  to  Hoods  Landing,  a  distance  of  about  40  miles.  At  the 
beginning  of  this  reach  the  character  of  the  river  above  becomes  nearly  lost,  the 
current  is  more  gentle,  with  deeper  water  on  the  shoals.  The  river  is  much  wider 
(about  200  feet)  and  the  shoals,  with  but  two  exceptions,  are  not^o  hazardous  as 
those  found  above,  conditions  which  make  navigation  possible  at  certain  stages. 
The  oldest  steamboat  men  and  raftsmen  met  with  informed  mo  that,  with  one  or  two 
exceptions,  at  the  lowest  stages  of  water  they  have  never  found  less  than  18  inches 
on  iheae  shoals.  The  intervening  pools  are  long  and  deep,  and  aflbrd  excellent  har- 
bors for  timber  rafts.  There  are  thirteen  prominent  shoals  on  the  section  below 
Morris  Ferry,  viz:  Yellow  Bank,  Rhineharts,  Brittens,  Stallion, Three  Chutes,  Dear- 
berry  Bend,  Hawkins,  Bnfi'alo,  Cottonwood,  Miller,  Hayes,  Millers  Bar,  and  Eagle 
Bend.  While  diHicult  to  navigate  at  extreme  low  water,  this  reach  presents  no 
obstacles  at  ordinary  stages.  Tlie  bed  is  of  rock  and  gravel,  and  the  banks  as  a  gen- 
eral thing  are  low  and  subject  to  overflow.  The  upper  end  of  this  section  always 
has  been  regarded  the  head  of  navigation,  but  there  has  not  been  a  boat  to  Morris 
Ferry  in  ten  yearh.  Hoods  at  the  lower  end  is  the  only  landing  of  importance  on  the 
reach.  The  third  division  of  the  riv€fr  extends  from  Hoods  Lauding  to  the  mouth,  a 
distance  of  about  53  miles.  On  this  reach  there  are  numerouH  shoals  that  are  trouble- 
some only  at  extraordinary  low  stages,  and  only  three  of  them  are  considered  serious 
by  river  men,  viz:  One  just  below  Whit©  CTitt,  10  miles  below  Hoods  Landing;  one 
at  a  point  about  35  miles  above  the  mouth,  and  one  at  (J  rani  to  Bar,  27  miles  above 
the  mouth.  From  Granite  Bar  down  is  one  continuous  po(d  about  10  feet  deep  at 
low  water.  This  part  of  Little  River  Is  the  only  portion  that  has  ever  had  a  line  of 
boat«,  and  is  said  to  be  navigable  when  boats  can  copie  up  Red  River  to  Fulton. 
The  banks,  with  but  fe^  exceptions,  are  low  and  overflow  yearly. 

Little  River  is  made  up  of  pools  and  shoals,  the  latter  diminishing  in  nnral»er  and 
height  toward  the  mouth.  Tue.pools  are  long  and  deep,  forming  a  series  of  reservoirs 
that  make  the  river  respond  very  quickly  to  rains  and  to  floods  in  Red  River.  In  the 
latter  caae  back-water  is  perceptible  for  a  distance  of  nearly  50  miles  above  the 
month.  There  are  no  snags  or  other  qbstructions  in  number,  or  of  a  nature,  that 
TTonld  justify  an  appropriation  for  their  removal,  even  were  the  conmierce  of  any 
notable  importance,  and  the  stream  presents  no  features  to  commend  it  for  improve- 
ment. Its  shoals  are  essential  to  periods  of  navigation  that  prevail,  and  to  remove 
them  would  destroy  its  present  usefulness  as  a  navigable  stream.  At  high  stages  it  is 
navigable  for  a  hmg  distance  above  the  month,  and  when  Red  River  is  low  no  boats 
can  reach  it.  1  was  informed  by  the  oldest  steamboat  and  rafts  men  that  there  is 
navigation  for  some  months  each  year  as  far  as  Hoods  Landing,  which  is  as  high  as 
the  commerce  has  justifled  making  trips.  The  hills  touch  the  river  at  Hoods  Land- 
ing, White  Cliff,  Wildwood,  Red  Hills,  and  Sliepards  on  this  reach,  and  at  various 
points  above  Morris  Ferry  to  the  source.  The  lands  suitable  for  agriculture  are  all 
subject  to  overflow  annually. 

Cfn  the  entire  stretch  of  river  traversed  from  the  Choctaw  country  to  the  mouth  I 
fonnd  but  six  habitations.  None  of  the  plantations  will  average  in  their  present 
condition  fifty  bales  of  cotton,  in  fact  there  is  not  a  single  farm  of  anv  size  on  the 
river.  Some  miles  back  from  Hood's  and  White  Clift*  there  are  fertile  lands,  the 
prodact  of  which  has  long  since  been  diverted  to  the  railroad.    The  greater  popula- 
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kion  is  found  on  the  right  bank,  the  low  lauds  on  the  left  bank  extending  t4>o  far 
inland  for  agriculture. 

The  latent  resources  are  piue  and  oak  timber,  chalk,  limestone,  and  excellent 
eravel.  The  chalk  beds  at  White  Cliff  are  said  to  be  the  finest  in  this  country. 
Near  Hoods  Landing  there  is  an  immense  deposit  of  blue  marl,  said  to  be  good  for 
fertilizing.    In  Sevier  County  it  is  said  there  are  fine  lead  deposits. 

The  above  comprises  everything  merchantable  to  be  found  on  and  adjacent  to 
Little  River,  and  can  be  brought  to  market  by  the  river  in  its  present  condition,  by 
taking  advantage  of  the  higher  stages.  It  is  true  that  for  a  good  part  of  the  year 
Little  River  is  not  easily  navigable  for  steamboats,  and  the  same  may  be  said  of  other 
streams  in  this  district  that  have  ])eriods  each  season  when  navigation  for  a  few 
months  is  difficult,  if  not  impossible,  but  the  lon^  and  deep  pools  in  Little  River  afford 
excellent  harbors  for  barges  while  loading  with  rock,  gravel,  etc.,  during  the  low- 
water  season.  I  found  immense  strings  of  timber  in  many  of  these  pools  a  waitiuc  a 
rise  to  float  them  out.  Such  are  the  prospective,  latent,  and  active  resources  of  this 
Btre^un.  As  to  the  present  needs  of  steamboat  navigation :  there  has  not  been  a  boat 
above  Hoods  Lanmng  in  over  ten  years,  and  last  year  the  only  boat,  an  80-ton 
steamer,  that  has  been  doing  business  in  this  river,  withdrew  on  account  of  lack  of 
business.  In  order  to  verify  the  results  of  my  personal  observations,  I  interviewed 
all  interested  parties  on  the  river,  resident  or  connected  with  its  conmierce — among 
them,  Capt.  James  Crooks,  the  pioneer  steamboat  man  of  Little  River,  who  has  been 
identified  with  its  interests  for  the  greater  part  of  his  business  career.  He  informed 
me  very  frankly  that  there  was  no  business,  either  present  or  prosj^ective,  in  Little 
River  that  would  justify  the  Government  in  spendmg  a  dollar  for  its  improvement. 
The  only  towns  that  might  derive  any  benefit  from  water  transportation  are  those 
that  soon  will  be  reached  by  the  Texarkana  and  Fort  Smith  Railway,  now  buihling, 
which  will  cross  Little  River  about  500  yards  above  Morris  Ferry,  running  thence 
nearly  parallel  to  the  river  to  Wilton,  Ark.,  about  8  miles  from  White  Cliff,  This 
road  WUl  compete  with  the  Texas  and  Pacific  and  St.  Louis  and  San  Francisco  rail- 
roads, which  are  reasonably  accessible  to  the  valley  traversed  by  Little  River,  thus 
affording  adequate  means  of  transportation,  and  there  is  no  obstruction  to  prevent 
the  people  using  Little  River  for  several  months  in  the  year  should  business  develop 
to  justify  it. 

That  the  subject  of  improving  Little  River  has  been  thoronghly  investigated,  if 
not  exhausted,  is  shown  uy  a  brief  review  of  previous  examinations:  In  187B  M^jor 
Benyaurd  could  find  no  commerce  that  would  justify  any  great  expenditure,  and 
reported  no  improvement  possible  except  the  removal, of  snags  andleaniDc:  trees. 
In  1882  and  1887  Captains  Handbury  and  Taber respectively  reported  tiiat  there  was 
nothing  to  justify  any  expenditure  by  the  General  Government.  The  4eaning  trew 
and  snags  referred  to  by  Major  Benyaurd  have  practically  disappeared,  Iiaviiig 
been  removed  by  the  action  of  floods  and  by  raftsmen.  In  conclusion  it  should  be 
observed  that  the  present  natural  conditions  for  navigation  of  Little  River  are  much 
better  than  those  in  Red,  Ouachita,  and  other  larger  streams  of  the  district,  flowing 
through  more  thickly  settled  and  fertile  valleys,  whose  commerce  exceeds,  and  whose 
natural  resources  are  fully  equal  to  those  on  Little  River.  The  fact  that  a  little  80-ton 
stem-wheel  steamboat  was  barely  able  to  make  a  living  for  her  owner  on  trips  to 
the  most  thickly  settled  parts  of  the  river,  and  with  the  trade  drawn  from  the  coun- 
try for  several  miles  back,  as  at  Hoods  Landing  and  Whit«  Cliff,  is  in  itself  suffi- 
cient to  show  that  an  expenditure  for  any  form  of  improvement  would  be  in  no  man- 
ner commensurate  with  the  demands  of  commerce. 
Very  respectfully, 

John  Ewens, 
AsMtant  Engineer, 

Capt.   J.  H.   WiLLARD, 

Corpi  of  Engineers,  U,  S,  A,  '    ' 
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V  21. 

preliminary  exasiination  of  ouachita  river,  above  camden,  ark. 

United  States  Engineer  Office, 

Yickshurgj  Miss.^  May  17^  1893. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Ouachita  River,  above  Camden,  Ark.,  in 
compliance  with  the  provisions  of  section  6  of  the  act  of  Congress  ap- 
proved July  13,  1892,  and  instructions  contained  in  your  letter  of  July 
14, 1892: 

A  reoonnoissance  of  Ouachita  Eiver  from  Arkadelphia  to  the  State 
line  was  made  in  1870,  under  direction  of  Lieut.  Col.  llaynolds,  in  con- 
nection with  a  more  extended  survey  of  Lower  Ouachita  River  to  its 
month  to  determine  the  feasibility  of  the  permanent  improvement  of 
the  river  by  locks  and  dams.  An  estimate  ♦  ♦  ♦  was  submitted 
for  removing  obstructions  and  dredging  betweep  Arkadelphia  and  the 
State  line,  and  Congress  a]>propriated  $25,000  March  3,  1871,  for  "im- 
proving Ouachita  River  in  Arkansas."  A  Hat  boat  was  worked  from 
Arkadelphia  to  Priors  Bluff,  about  15  miles  above  Camden,  and  a 
crane  boat  from  Priors  Bluflf  to  State  line.  How  much  of  this  appro- 
priation was  expended  above  Camden  and  what  benefits  followed  are 
not  known.  The  engineer  in  charge  did  not  submit  estimates  for  con- 
tinuing the  work,  and  nothing  further  was  done  till  1883  when  Maj. 
Miller  reexamined  the  river  in  accordance  witli  the  act  of  Congtess  of 
August  2,  1882,  and  reported  the  river  as  '*  not  worthy  of  improvement, 
nor  the  work  a  public  necessity."  The  act  of  August  5,  ls86,  directed 
a  further  examination  of  Upper  Ouachita  River,  which  1  attempted  to 
make  in  March,  1887,  Avith  the  snag  boat  Wagner,  but  the  inlot  con- 
sidered it  unsafe  to  take  the  boat  above  Camden  with  the  river,  at  18 
feet  on  the  gauge,  falling,  although  the  boat  drew  only  26  juches.  The 
following  June,  the  water  being  very  low.  Assistant  Engineer  Copped 
made  a  reconnoiseance  by  skiff*  from  Arkadelphia  to  Can'iden,  and  found 
the  river  in  about  the  same  state  as  described  in  M^y.  Miller's  report. 
I  recoDunended  a  single  appropriation  of.  $9,000  to  cut  overhanging 
trees  and  remove  logs  and  snags,  which  was  given  in  the  act  of  August 
11, 1888,  ^'to  complete  the  work."  The  river  was  materially  improved 
by  the  work,  which  was  done  very  thoroughly,  but  no  increase  of  busi- 
wa«  observed,  and  therefore  no  further  estimates  were  submitted. 

Assistant  Engineer  Ewens  made  an  inspection  of  the  work  when  near 
completion,  and  recommended  closing  all  chutes,  so  as  to  confine  the 
water  to  a  single  channel;  but  sjnce  the  chief  obstacle  to  upstream  navi- 
gation consists  in  the  excessively  steep  slope  of  the  river,  closing  the 
chutes  would  only  serve  to  increase  the  current,  since  the  bed  is  not 
easily  scoured.  A  complaint  was  made  to  the  Secretary  of  War 
December  27, 1889,  evidently  under  the  impression  that  the  officer  in 
charge  was  expending  money  above  Camden  in  his  own  discretion. 
The  body  of  the  complaint  was  as  follows,  and  is  given  as  an  expression 
of  river  men: 

We,  steamboat  men  who  have  been  nayigating  this  river  (Ouachita)  for  the  past 
thirty  years,  from  New  Orleans  to  Camden,  Ark.,  beg  to  caU  your  attention  to  the 
manner  in  which  the  river  improvement  of  Ouachita  has  been  managed.  The  gen- 
tlemau,  Capt.  Davis,  now  in  charge,  informs  us  that  his  instructions  are  to  work 
now  on  the  river  from  Camden  above.  There  is  no  steamboat  business  nor  naviga- 
tion above  Camden.  No^oats  for  several  years  have  been  running  there,  and  tiie 
money  expended  there  is  of  no  benefit  to  steamboats  or  commerce.    The  river  from 
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Cninden  down  is  in  very  bad  condition,  as  Capt.  Davis  knows,  and  reqoirce  hi* 
attention,  tLere  beinj;  very  many  suags  and  oostructions  in  tlie  channel.  Capl 
Davis  knows  the  best  and  most  economical  method  to  remove  theso^ibstractionSf 
which  should  be  done  at  once.  We  do  not  know  to  whom  we«hould  apply  mileas  to 
you,  asking  you  to  give  Capt.  Davis  instructions  to  work  from  Camden  down.  Our 
season  for  steamboating  is  short,  and  we  ask  as  a  special  favor  that  you  will  refer 
the  matter  to  the  proper  person  for  prompt  action,  and  oblige  us  especially. 

Ill  order  to  get  information  about  the  business  of  Upper  Onacbita,  I 
directed  Assistant  Engineer  Ewens  to  collect  statistics,  and  vrbiledoiog 
so  to  put  up  a  gauge  on  the  railroad  bridge  at  Arkadelphia  to  get  an 
approximate  elevation  of  high  and  low  water  by  railroad  levels,  and  to 
obtain  any  further  information  available  about  the  river.  The  follow- 
ing is  the  substance  of  his  report: 

The  Ouachita  is  a  clear  stream,  rising  in  Polk  County,  Ark.j  and  flowing  in  a  gen- 
eral southerly  direction,  assuming  the  proportions  of  a  navigable  river  about  15 
miles  above  Arka<lelphia.  From  Arkadel])hiA  to  Camden  the  distance  is  varioasl)- 
estimated  at  irom  75  to  90  miles.  The  oscillation  at  Arkadelphia  is  given  as  25  feet, 
and  at  Camden  high  water  of  1884  is  said  to  have  read  46  feet  on  the  gauge.  The 
average  width  is  less  than  300  feet,  the  slope  irregular,  and  the  bed  mostly  of  hard 
clay  and  gravel,  whicli  thd  people  call  *'  concrete."  The  river  is  made  up  of  pools 
of  considerable  depth,  from  1  to  8  miles  long,  formed  by  shoals  and  ledges  of  gravel 
and  rock,  which  form  rapids  at  low  stages.-  The  river  is  obstructed  by  snags  and 
saw  logs  and  depleted  by  chutes  which  should  be  closed.  I  counted  496  snags  and 
34  sunken  logs  in  the  28  miles  below  Arkadelphia,  and  overhanging  ti^ees  in  nearly 
all  the  concave  bends. 

Arkadelphia  has  a  population  of  about  2^500,  ships  about  15,000  bales  of  cotton 
and  some  23,000,000  feet  of  lumber,  and  is  a  distributing  point  for  a  considerable  terri- 
tory. Between  Arkadelphia  and  the  mouth  of  Little  Missouri,  about  43  miles  below, 
there  are  seventeen  plantations,  aggregating 9,800 acres,  opened  and  partly  cultivated* 
yielding  about  5,000  bales  of  cotton  annually'.  Near  Arkadelphia  are  quarries  of  re4 
granite,  burr,  and  grindstone.  The  Iron  Mountain  and  Soutlieru  Railroad  crosses 
Ouachita  at  Arkadelphia  on  a  fixed  bridge,  about  9  feet  above  high  water,  and  con- 
nects with  Camden  by  a  branch  from  Gurdon,  which  has  been  extended  to  £1  Dorado, 
and  will  probably  be  continued  to  Monroe,  and  the  "  Cotton  Belt "  crosses  the  river 
on  *a  swin^  bridge  above  Camden,  which  is  usually  regarded  as  the  head  of  naviga- 
tion. Freight  on  cotton  from  Arkadelphia  to  St.  Louis  or  New  Orleans  is  $2.75  the 
bale,  while  frop  Camden  to  New  Oi-lcans  the  charge  is  $1,  and  other  freighta  are  in 
proportion. 

Assistant  Engineer  Ewens  recomnieiuled  an  appropriation  ♦  •  • 
to  be  expended  chiefly  in  clearing  the  banks  of  leaning  timber  and  re- 
moving logs  and  snags  from,  the  channel,  with  a  small  pile-driver  outfit 
for  closing  chntes;  and  doubtless  considerable  good  might  be  accom- 
plished with  such  an  amount  in  a  single  approi)riation,  but  the  benefit* 
would  not  be  lasting. 

Upper  Oua(;hita  is  a  mountain  torrent,  sensitive  to  every  shower, 
with  short,  sharp  floods,  and  long  periods  of  low  water  in  time  of 
drought.  iTot  only  is  the  fall  very  great  between  Arkadelphia  and  Cam- 
den, but  the  average  fall  varies  for  diftereut  sections,  being  very  steep 
between  the  pools.  The  following  tables  of  gauge  readings  at  Arka- 
delphia, between  October  10, 1892,  and  March  11, 1893,  and  at  Camden 
for  1892,  show  the  magnitude  and  frequency  of  the  rises,  and  also  indi- 
cate that  the  discharge  at  Camden  is  largely  derived  from  Little  Mis- 
souri, and  therefore,  if  Congress  should  decide  to  make  an  appropria- 
tion for  Ouachita  river  above  Camden,  the  work  should  be  limited  for 
the  present  to  that  stretch  of  river.  No  permanent  improvement  can 
be  planned  until  Ouachita  Kiver  shall  be  improved  by  locks  and  dams, 
or  otherwise,  to  give  at  least  5  feet  to  Camden  the  year  round. 
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Oauge  readings  at  Arladelphia,  Ark,,  hef^een  Vctober  10,  I$9S,  and  March  11, 1S9.1, 

Oaage  etUblished  October  10, 1892.    Zero  U  low  water,  and  approxinuitely  182.560  feet  above  the  Cairo 

datnni  plaue  by  railroad  levela  from  LiUlo  Bock,  Ark.J 
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8.08 
3.07 
3.06 
3.06 
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Gauge  readings  ai  Camden,  Ark.,  for  the  year  1$92, 
[Zero  of  gaiijce  is  approximately  96.60  feet  above  the  Cairo  datum  plane.] 


Day. 


January.     (    February. 


t 


I 


1... 
1... 


3 

4 

5 

^P  •  •  *  •  •  «  4 

7 

8 
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10 

11 

li 

14 

15 

IC 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

T? 

28 

29 

30 

31 


8a.m. 


10.0 

16.3 

17.0 

10.3 

20.1 

10.6 

17.1 

14.6 

12.6 

10.8 

10.0 

0.6 

0.8 

0.4 

0.1 

8.7 

8.0 

8.0 

10.8 

20.0 

25.0 

27.0 

28.6 

28.1 

27.0 

26.7 

24.5 

22.0 

19.5 

17.0 

15.0 


4  p.m. 


18.0 

16.0 

17.0 

10.6 

20.3 

18.7 

16.3 

18.0 

12.0 

10.5 

0.8 

0.3 

0.3 

0.4 

0.6 

8.5 

7.0 

8.5 

14.4 

22.5 

26.0 

37.5 

28.1 

28.1 

27.4 

25.0 

33.5 

20.9 

18.5 

16.4 

14.5 


8a.m. '4p.m.  8n.m.|4p.m 


March. 


13.6 
12.5 
11.4 
10.4 
0.5 
&8 
0.6 
15.5 
21.0 
23.4 
24.6 
24.6 
22.8 
10.0 
16.5 
14.8 
14.4 
13.5 
12.7 
16.0 
23.7 
26.7 
28.4 
20.7 
30.3 
30.0 
28.5 
25.7 
23.0 


13.3 
12.0 
ILO 
10.0 
0.3 
8.7 
10.6 
18. 3 
22.1 
24.1 
24.9 
24.0 
21.8 
18.0 
15.8 
14.4 
14.2 
13.0 
13.4 
19.2 
24.9 
27.4 
29.0 
30.0 
30.2 
29.5 
27.5 
24.5 
22.0 


20.0 

17.5 

15.2 

IX  S 

12.5 

11.4 

11.0 

11.7 

11.7 

11.0 

10.0 

0.2 

8.4 

8.0 

7.0 

7.0 

8.4 

0.0 

10.0 

12.0 

14.5 

17.9 

21.0 

24.3 

27.3 

29.3 

30.5 

30,9 

30. 6 

29.5 

27.4 


18.5 

17.0 

14.7 

13.4 

12.2 

11.2 

1L3 

11.8 

11.5 

10.5 

9.7 

9.0 

8.3 

8.0 

7.9 

8.0 

8.7 

9.5 

10.8 

13.0 

15.9 

10.1 

22.2 

25.8 

28.3 

29.9 

30.7 

.TO.  8 

30.1 

28.7 

26.4 


April. 


May. 


June. 


8  a.m.  4p.ni.  ,8  a.m. 


I 


24.8 
22.4 
20.8 
20.0 
20.4 
22.5 
26.0 
28.6 
30.8 
32.^ 
34.1 
34.9 
34.3 
33.2 
3L5 
29.7 
27.4 
25.4 
22.7 
20.3 
19.8 
23.4 
26.0 
27.2 
27.5 
26.9 
26.6 
25. « 
2.K0 
24.7 


23.7 
2L7 
20.6 
20.6 
2L0 
23.7 
27.1 
29.6 
31.4 
33.1 
34.6 
34.8 
33.9 
32.7 
30.9 
29.0 
26.6 
34.3 
21.8 
10.5 
20.8 
24.0 
26.6 
27.4 
27.2 
26.6 
26.0 
25.2 
24.6 
25.0 


I 


I 


25.5 
25.0 
26.4 
26.0 
23.8 
22.0 
21.0 
10.5 
22.1 
26.3 
28.0 
3L5 
34.4 
35.6 
34.9 
.33.5 
32.7 
32.8 
33.4 
34.9 
35.9 
35.9 
35.2 
34.2 
33.1 
31.7 
29.7 
27.5 
24.7 
22.5 
20.9 


4  p.m.  '8a.m.  1 4 p.m. 


25.7 
26.2 
20. 3 
25.2 
2^.8 
2L7 
20.2 
10.7 
24.2 
27.5 
30.0 
32.7 
:i5.3 
35.6 
34.2 
3.3.0 
32.8 
33.0 
33.0 
35.3 
36.0 
^.7 
34.0 
33.8 
32.6 
3L0 
28.8 
26.5 
23.8 
21.7 
20.5 


20.5 
24.7 
28.4 
31.8 
36.5 
37.1 
36.0 
34.5 
32.5 
30.3 
27.0 
24.6 
2L6 
18.5 
16.0 
14.4 
12.0 
1L5 
10.8 
10.7 
11.0 
10.6 
10.3 
10.0 
9.2 
0.1 
10.0 
0.3 
9.0 
8.0 


22.0 

26.0 

29.5 

33.8 

37.0 

36.8 

35.4 

33.7 

31.7 

20.4 

26.8 

23.3 

20.2 

17.5 

15.4 

13.8 

12.4 

11.1 

10.7 

10.8 

ILO 

10.6 

10.1 

9.5 

9.0 

9.4 

9.8 

9.2 

8.6 

8.0 
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Day. 

July. 

Aognst. 
8a.ra.  4  p.m. 

Septe 
8  a.m. 

mber. 
4  p.  m. 

October. 

Novel 

mber. 
4  p.  m. 

8.0 
15.4 
21.0 
23.7 
25.5 
27.0 
28.0 
27.9 
26.1 
23.0 
20.5 
18.  B 
17.6 
16.8 
15.6 
14.8 
14.2 
13.1 
12.8 
12.8 
12.8 
,  12.5 
12.5 
12.9 
12.3 
11.8 
15.5 
22.0 
26.2 
28.9 

December.  | 

8  a.  ro. 

4  p.m. 

7.5 
7.0 
6.7 
6.5 
6.5 
7.0 
9.2 
8.5 
7.7 
8.0 
9.5 
10.0 
10.4 
9.7 
8.8 
8.0 
8.3 
U.7 
11.8 
10.3 
8.5 
7.2 
6.6 
6.5 
6.3 
5.7 
5.3 
5.1 
5.0 
6.1 
5.3 

8  a.m. 

4.0 
4.0 
3.9 
.3.8 
3.8 
3.8 
3.7 
3.7 
3.6 
3.6 
3.6 
3.5 
3.5 
3.5 
3.8 
4.3 
5.4 
6.4 
7.5 
7.0 
6.2 
5.7 
5.4 
5.3 
8.0 
12.8 
10.5 
8.4 
7.4 
6.6 
6.6 

4  p.m. 

8  a.m. 

8  a.m. 

1 

4  p.m. 

1 

7.7 
7.2 
6.8 
6.5 
6.5 
6.5 
8.7 
8.9 
8.0 
7.6 
8.9 
10.0 
10.1 
10.0 
9.2 
8.4 
8.0 
9.7 
12.1 
11.0 
9.1 
7.7 
6.8 
6.5 
6.4 
5.9 
5.5 
5.2 
5.1 
5.0 
5.2 

6.5 
6.4 
7.6 
7.8 
7.4 
6.6 
6.8 
6.5 
5.3 
5.2 
5.4 
5.0 
5.6 
5.5 
6.1 
5.6 
5.2 
5.1 
4.8 
4.6 
4.5 
4.3 
4.3 
6.1 
7.8 
8.2 
8.9 
12.1 
14.6 
14.6 
12.8 

5.9 
6.8 
8.0 
7.6 
7.1 
.  6.2 
5.7 
5.4 
5.2 
5.2 
5.5 
5.6 
5.4 
5.7 
6.0 
5.5 
5.1 
4.9 
4.7 
4.5 
4.4 
4.3 
4.9 
7.2 
7.9 
8.5 
9.5 
13.2 
15.0 
14.1 
11.5 

10.1 
8.1 
7.1 
6.3 
6.2 
6.0 
5.7 
5.4 
5.3 
5.2 
5.5 
6.0 
6.5 
9.1 
9.3 
8.4 
8.7 
7.5 
6.5 
6.0 
5.5 
5.2 
5.0 
4.8 
4.7 
4.6 
4.4 
4.3 
4.2 
4.1 

9.1 
7.6 
6.8 
6.3 
6.1 
5.8 
5.5 
5.3 
5.3 
5.2 
6.7 
6.4 
7.4 
9.3 
9.1 
8.8 
8.2 
7.1 
6.3 
5.8 
5.4 
5.1 
4.9 
4.8 
.     4.7 
4.5 
4.4 
4.2 
4.2 
4.1 

4.0 
4.0 
3.9 
3.8 
3.8 
3.8 
3.7 
3.7 
3.6 
8.6 
3.6 
3.5 
3.5 

3.5 

4.0- 
4.8 
6.1 
7.0 
7.5 
6.7 
6.0 
6.5 
5.4 
5.3 
11.1 
19.3 
9.6 
8.0 
7.0 
6.4 
6.2 

7.1 
U«5 
19.5 
23.0 
2418 
26.5 
27.8 
28.0 
27.0 
25.0 
21.2 
19.5 
18.0 
17.0 
16.0 
15.0 
14.5 
13.5 
12.6 
12.8 
12.8 
12.6 
12.5 
12.8 
12.6 
11.8 
13.5 
20.0 
25.0 
28.0 

303 
31.6 
31.9 
30.7 
29.0 
26.4 
24.0 
22.3 
24.5 
26.0 
27.5 
27.9 
28.5 
81.0 
33.0 
36.2 
38.0 
»7.8 
S7.0 
36.9 
36.2 
35.5 
85.0 
34.5 
33.8 
38.0 
31.9 
30.4 
28.6 
26.6 
24.5 

31.6 
31.0 

2 

3 

3L6< 

4 

30.0  < 

5 

28.1 
25.3 
210 
22,7 
24.8 
35.7 
27.7 
M.0 

6 

7 

8 

9 

10 

11 

12 

13 

29.2 

14 

31.7 
31.0 
37.2 

aao 

37.5 
37.0 
31.6 
311 
35.3 
34.8 
34.2 
33.5 
32.5 
3LS 
29.7 
28.0 
26.0 
24.0 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

The  zeros  of  the  gauges  have  been  referred  to  the  Cairo  datnm 
approximately,  with  a  probable  error  of  3  or  4  feet,  by  the  following 
methods:  The  coast  survey  precise  bench  at  Little  Rock  was  connected 
with  the  rail  at  Baring'  Cross  bridge  and  the  railroad  levels  accepted 
thence  to  the  bridge  at  Arkadelphia,  where  a  gauge  was  set  up  and 
connected  with  high-water  marks  reported  by  citizens  of  that  place. 
The  reconnoissance  levels  of  1871  from  Camden  to  Monroe  were  con- 
nected with  precise  levels  from  the  Coast  Survey  bench  opposite  Vicka 
burg  through  a  bench  supposed  to  be  a  common  bench  of  the  Ouachita 
levels  of  1871  and  1874.  The  zeros  of  both  gauges  were  set  at  lowest 
water,  so  far  as  could  be  ascertained,  and  from  such  approximate  infor- 
mation the  following  table  has  been  made: 


Ark.idol- 
phia. 

Feet. 
182.569 
24.957 

Camden. 

Fut. 
06.09 
46.00 

*      Fall. 

Zero  and  low  water 

Feet. 
L.  W 85  879 

Hiffh  water,  1884  (reported  iraufrc) 

207. 526 

142.69 

H.W 61.836 

Zero  and  low  water 

182. 569 
21.555 

96.69 
36.00 

Hieh  water.  May,  1 892  ( irauee  record) 

* 

204.124 

132.69 

H.W 7L434 

Zero  and  low  water 

182. 569 
14.530 

96.69 
38.00 

. 

Gaoire  December  17, 1892 

197.099 

134.69 

•C2.409 

*  Difference  at  noon  December  17, 1892. 
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From  this  table  it  will  be  seen  that  dredging  the  bars  would  serve 
only  to  drain  tlie  pools,  unless  prosecuted  on  so  large  a  scale  as  to 
reduce  the  total  fall  at  low  stages  to  about  60  feet.  But  should  lowei 
Ouachita  ever  be  improved  by  locks  and  dams  the  system  might  be 
extended  upstream,  although  an  enormous  amount  of  dredging  still 
would  be  required. 

The  low-water  discharge  at  Camden  is  only  about  10  cubic  meters, 
say  350  cubic  feet  per  second,  and  at  Monroe  800  cubic  ffeet.  Flood 
discharges  have  not  been  measured  at  either  place,  but  last  May  two 
days  were  spent  in  measuring  discharge  at  Monroe  when  the  gauge 
read  37.8  feet  above  zero,  or  about  12  feet  below  highest  water,  and 
the  discharge  computed  to  be  56,000  cubic  feet  per  second,  or  seventy 
times  the  low- water  discharge.  The  section  at  highest  water  would  be 
not  less  than  10^000  square  feet  greater  than  that  measured  when  th% 
observations  were  made  and,  therefore,  it  is  perfectly  safe  to  estimate 
the  flood  discharge  of  this  river  at  any  section  at  over  one  hundred 
times  that  at  extreme  low  water. 

From  the  foregoing,  and  because  I  have  been  unable  in  any  way  to 
obtain  trustworthy  reports  of  the  business  done,  I  am  of  the  opinion 
that  Ouachita  River  above  Camden  is  not  worthy  of  further  improve- 
ment by  the  General  Government  at  the  present  time  and  that  the  work 
is  not  a  public  necessity.  The  rei)ort8  on  former  'examinations  will  be 
found  in  the  reports  of  the  Chief  of  Engineers,  1871,  p.  340;  1884,  p. 
1351;  and  1887,  p.  1495. 

Very  respectfully,  your  obedient  servant, 

•  J.  H.  WiLLAED, 

CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casby, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer.  Southwest  Division.) 

[Fint  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
Kew  Yorky  May  22, 1893. 

Bespectfully  forwarded  to  the  Qhief  of  Engineers. 
Eor  reasons  stated  by  the  district  engineer  I  am  of  the  opinion  that 
this  locality  is  not  worthy  of  improvement  by  the  General  Government. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt.  Brig.  Oen,j  U.  IS.  A., 

Division  Engineer. 


V22. 
PRELIHINART  examination  of  CASSITY  bayou,  MISSISSIPPI. 

United  States  Engineer  Office, 

Vickshurg^  Miss.,  May  17, 1893. 

General  :  In  compliance  with  instructions  contained  in  your  letter  of 
July  14, 1892,  assigning  certain  localities  to  me  for  preliminary  exami- 
nation, directed  by  river  and  harbor  act  of  July  13, 1892, 1  have  the  honor 
to  submit  the  following  report  upon  Cassidys  Bayou,  Mississippi: 

This  stream  derives  its  name  from  an  old  raftsman,  and  properly 
should  be  designated  Cassity  Bayou.    It  lies  between  Coldwater  and 
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Tallaliatcliee  rivers  on  the  east  and  Big  Sunflower  River  on  the  we-st, 
and  has  its  scnrce  in  Moores  Baycn,  Qnitman  County,  about  Smiles 
west  of  Belen,  the  point  wheie  Moores  Bayou  enters  Coldwater  Riven 
Following  a  tortuous  course,  in  a  general  direction  a  little  east  of  south, 
through  parts  of  Quilman,  Coahoma,  and  Tallahatchie  counties,  the 
bayou  enters  Tallahatchee  River  one-Iialf  mile'below  Sharkey  Landuig, 
the  highest  point  on  that  river  to  Xvhich  boats  make  regular  trips 
throughout  the  year.  The  length  of  the  bayou  is  estimated  to  be  about 
80  miles. 

Under  river  and  harbor  act  of  July  5, 1884,  Cassity  Bayou  was  ex- 
amined byCapt.  Bergland,  who  reported  that  the  improvement  above 
the  mouth  of  Hopsou  Bayou  was  not  worthy  of  consideration  •  •  • 
and  that  in  his  opinion  the  small  amount  of  commerce  to  be  benefited 
was  not  commensurate  to  the  cost  of  the  work.  (Report  Chief  of  Eugi- 
neers,  1885,  pp.  1534-1537.) 

Uuder  river  and  harbor  act  of  August  5, 1886,  a  reexamination  was 
made  by  me,  and  I  reported  that  the  bayou  was  cleared  in  1860  by  the 
planters  interested  at  a  cost  of  about  $5,000  ♦  ♦  ♦  and  that  in  my 
opinion  the  stream  was  as  worthy  of  improvemement  as  any  of  the  high- 
water  tributaries  in  the  district.  (Report  Chief  of  Engineers,  1887,  p. 
1497.) 

By  an  act  of  the  legislature  of  the  State  of  Mississippi,  approved 
March  18,1886,  copy  of  which  is  inclosed  herewith,  a  charter  was  granted 
the  Cassity  Lock  and  Dam  Company,  giving  the  exclusive  right  to  im- 
prove and  navigate  Cassity  Bayou  for  thirty  years.  The  existence  of 
this  law  was  unknown  to  me  when  my  report  upon  the  reexamination  was 
made  in  1887,  and  as  soon  as  it  was  learned  report  of  the  matter  was 
made  to  the  Department  May  3, 1888,  as  the  river  and  harbor  bill  then 
before  Congress  contained  an  item  appropriating  $2,500  for  improvuig 
Cassity  Bayou,  which  was  omitted  from  the  act  as  passed. 

At  present  there  is  no  commerce  in  the  bayou  beyond  the  raiting  of 
saw  logs,  and  an  occasional  flatboat  propelled  with  poles.  In  former 
years  it  was  navigated  at  high  stages  by  very  small  steamboats,  but 
the  accumulation  of  obstructions  caused  the  number  of  trips  to  decrease 
gradually  until  they  ceased  altogether.  The  amount  of  cotton  raised 
annually  along  the  50  miles  for  which  improvement  has  been  recom- 
mended is  about  2,500  bales,  which,  with  about  1,000  tons  of  seed  and 
return  freights  of  supplies  and  a  considerable  trafl8c  in  timber  and 
staves  which  has  developed  of  late  years,  constitute  the  commerce  to 
be  benefited  at  present.  If  the  bayou  were  opened  to  navigation  it 
is  estimated  that  it  would  result  in  an  annual  saving  of  about  $2,<H)0 
to  the  planting  and  timber  interests  along  the  stream,  which  are  with- 
out railroad  facilities.  The  danger  of  overftow  has  been  decreased 
greatly  since  1884  by  the  eflt'ective  levee  system  al^ug  the  Mississippi 
front,  and  as  the  soil  is  rich  it  is  probable  that  if  an  economical  means 
of  transportation  were  assured  the  country  would  be  settled  more 
rapidly. 

In  view  of  the  foregoing  it  is  not  deemed  necessary  to  make  a  further 
examination  or  survey  of  the  stream,  and  in  my  opinion  the  bayou  is 
worthy  of  improvement  by  the  General  Government  to  the  extent 
recommended  in  my  report  of  1887,  viz :  ♦  •  •  to.remove  the  snags, 
logs,  drift,  leaning  timber,  etc.,  obstructing  navigation  of  the  lower 
50  miles,  to  permit  navigation  of  small  steamboats  during  high  stages, 
or  for  about  six  months  of  the  year. 

It  is  suggested,  however,  that  approi)riation  for  this  purpose  should 
not  be  made  until  the  charter  granted  by  the  Mississippi  legislature  is 
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revoked,  or,  if  made,  that  it ,  should  contain  a  clause  prohibitijig  any 
expenditure  until  such  action  is  taken.  Section  7  of  the  Stat«  law 
referred  to  provides  that  the  charter  is  subject  to  forfeiture  upon  the 
failure  of  the  corporation  to  commence  work  within  five  years  from  the 
date  of  the  act.  I  am  unable  to  learn  that  any  work  has  been  done  by 
the  company,  but  as  the  chopping  of  a  tree  or  removal  of  a  snag  might 
be  considered  the  commencement  of  work,  this  suggestion  is  ottered. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WlLLARD, 

CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S.  A, 

(Through  Col.  0,  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer.) 

[Pint  indoraeraeut.] 

U.  8.  Engineer  Office, 

Southwest  Division, 
New  YorJcj  May  22, 1S93. 

Respectftilly  forwarded  to  the  Chief  of  Engineers. 
In  view  of  the  small  amount  of  commerce  stated  by  the  district  engi- 
neer to  exist,  I  do  not  deem  this  locality  at  present  worthy  of  improve- 
ment by  the  General  Government.  v 

C.  B.  Comstock, 
Colonel  of  Engineers,  BvU  Brig.  Oen.,  U.  8.  A,, 

Division  Engineer. 

Chapter  CCCCIV.-  An  tct  to  incorporate  the  Cassity  Look  andDamCoiopoDy,  of  Tallahatchie  County 

and  for  other  ptirposea. 

Section  1.  Be  it  enacted  by  the  legislature  of  the  State  of  MisaisHippi,  That  E.  F.  Gibbs, 
W.  H.  Fitzgerald,  Geo.  8.  Irving,  J.  Mell  Smith,  E.  G.  Payne,  and  J.  W.  Sharbrongh, 
and  8uch  persons  as  may  hereafter  become  associated  with  them,  be,  and  they  are 
hereby,  constitued  a  body  politic  and  corporate,  under  the  name  and  style  of  the 
Cassity  Lock  and  Dam  Company,  and  as  sach  may  sue  and  be  sned,  plead  and  be 
impleaded  in  all  tha  conrts  of  law  and  equity  of  this  State;  may  have  a  common 
seal  and  alter  the  same  at  ideasure,  may  make  by-laws,  hold  real  and  personal  prop- 
erty, and  do  any  and  all  acts  which  corporate  bodies  may  do,  not  inconsistent  with 
the  laws  of  this  State. 

8ec.  2.  Be  it  further  enacted f  That  the  capital  stock  shall  be  tive  thousand  dollars, 
which  may  be  increased  from  time  to  time  at  the  pleasure  of  the  stockholders,  and 
whenever  the  sum  of  twenty-five  hundred  dollars  has  been  subscribed,  and  thirty 
per  cent  thereof  paid  in,  the  company  may  commence  business,  ^nd  the  stockholders 
shall  be  individually  liable  for  the  debts  of  the  company  to  tlie  amount  which  may 
be  unpaid  on  the  stock  subscribed  for  by  eat.'li  of  them  respectively,  and  no  further; 
the  shares  of  the  stock  shall  be  of  such  denomination  as  the  stockholders  may  from 
time  to  time  designate. 

8kc.  3.  Be  it  furthtr  enacted.  That  the  officers  of  the  said  corporation  shall  consist 
of  one  president,  one  vice-president,  one  secretary,  and  one  treasurer,  but  the  last 
two  name<l  offices  may  be  neld  by  the  same  person,  and  which  officers,  with  two 
other  persons,  to  be  chosen  by  the  stockholders,  shall  constitute  u  board  of  directors 
for  the  management  of  the  atlairs  and  business  of  said  company,  and  who  shall  have 
such  power*  as  may  be  conferred  upon  them  by  the  stockholders.  The  persons 
herein  named  as  incorporators  shall  constitute  the  lirst  board  of  directors,  from 
whom  the  officers  shall  by  them  be  elected,  to  hold  foi*  one  year,  and  until  their 
sneceeaors  are  elected  and  qualified.  No  failure  to  elect  officers  or  directors  at  the 
time  named  shall  work  a  forfeiture  of  this  charter,  and  in  such  case  an  election  may 
be  held  at  any  time  fixed  by  the  stockholders;  any  vacancy  in  the  board  of  directors 
shall  be  tilled  by  the  reiiiainiiig  members  of  the  board. 

Skc.  4.  Be  it  further  enacted.  That  the  said  corporatitm  is  hereby  empowered  and 
authorized  to  remove  all  obstructions  from  and  deepen  and  widen  the  channel  of 
Cassity,  Opossum,  and  Hobson  bayous,  in  the  counties  of  Tallahatchie,  Quitman,  and 
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Coahoma,  to  cut  and  remove  timber,  lo£^s,  trees,  and  other  obstructions  on  tbo  banlu 
or  in  the  beds  of  said  bayons,  which  in  any  way  interfere  with  the  navigation 
thereof,  to  .build  and  construct  all  necessary  locks  and  dams,  so  as  to  make  said 
streams  or  any  portions  thereof  suitable  and  tit  for  the  purposes  of  navigation  by 
steamboats  or  other  water  crafts,  and  in  consideration  of  the  time,  labor,  and  mtmey 
expended  by  the  said  company  in  improving  the  said  streams  as  aforesaid,  said  cor- 
poration shall  have  the  8ole  and  exclusive  right  to  use  and  navigate  the  said  streams, 
or  such  parts  thereof  as  they  may  improve,  for  the  period  of  thirty  years,  and  to 
charge  reasonable  t-oUs  or  freights  for  all  persons  or  property  transported  by  thein, 
and  to  navigate  the  said  streams  with  such  water  crafts  as  they  may  see  proper  to 
use. 

Sec:  5.  Be  ii  furihet*  enacUd,  That  the  said  streams  are  hereby  declared  to  be  navi- 
gable streams,  and  the  said  corpoi*atiou  to  be  a  common  carrier;  and  the  said 
corjwration  may  contract  with  the  owner  of  any  land,  timber,  earth,  or  materia),  or 
any  article  whatever,  which  may  be  wanted  by  it  in  clearing  out  the  said  strramii, 
removing  obstructi<»n8,  navigating  the  snuie,  or  for  any  purpose  connected  witli  the 
business  for  which  this  charter  isgrant-ed ;  and  in  rase  of  any  disagreement  with  the 
owner  as  to  the  price  or  value  of  .nny  laud,  orjuability  to  procure  the  samo  by  con- 
tract with  the  owner,  or  if  thte  owner  is  imder  any  disability  in  law  to  contract,  or 
is  out  of  the  county,  application  may  be  made  to  the  clerk  of  the  circuit  court  of 
the  county  where  such  owner  resides,  or  Avhere  such  lauds  ot  articles  may  be,  who 
shull  thereupon  inunediately  issue  a  writ  of  aA  quod  damnam,  under  the  seal  of  the 
circuit  court,  commanding  the  sheriff  of  said  county  to  summons  a  jury  of  twelve 
disinterested  citizens  of  the  county  to  appear  at  or  near  the  land  to  be  valued,  on  a 
day  to  be  named  in  said  writ,  not  less  than  live  nor  more  than  thirty  days  after  the 
issuiug  of  the  same ;  and  if  any  of  the  persons  summoned  do  not  heed,  the  sheriff 
shall  lorthwith  summons  as  niany  as  may  be  necessary  to  furnish  a  panel  of  twelve 
jurors,  who  shall  be  a  jury  of  inquest  of  damages,  and  after  an  oath  or  afBrmation 
administered  to  each  by  the  sheriff,  justly  and  impartially  to  value  the  damages 
which  the  owner  shall  sustain  by  the  use,  or  occupation,  or  appropriation  of  laud 
soiight  to  be  taken  or  acquired  by  the  said  corporation,  the  jury  shall  ascertain  and 
tix  the  amount  of  such  damages,  and  shall  reduce  their  inquisition  and  verdict  to 
writing,  and  sign  the  same;  and  when  the  value  so  found  by  tlie  jury  shall  be  paid 
or  tendered  to  the  owner  of  the  property,  or  his  le^al  representatives,  or  other  per- 
sons legally  authorized  to  receive  the  same,  the  said  corporation  shall  be  entitled  to 
the  land  so  valued,  as  fully  as  if  conveyed  by  the  owaer,  for  such  time  as  the  said 
corporation  shall  use  or  occupy  the  same  for  the  purposes  or  uses  granted  by  this 
charter;  and  the  inquest  of  the  jury,  after  the  payment  or  tender  of  payment  of  the 
value  so  fixed,  shall  be  admitted  to  record  in  the  otHce  of  the  circuit  clerk  of  the 
proper  county,  and  shall  be  a  bar  to  all  actions  for  taking  or  using  said  property; 
and  the  said  sheriffs  and  jurors  shall  be  entitled  to  recover  from  said  corporation 
such  fees  as  are  allowed  by  law  for  like  services  in  the  circuit  court:  Provided,  That 
either  party  may,  within  ten  days,  appeal  from  the  decision  of  the  saicl  jury  to  the 
circuit  court  of  the  proper  county  in  which  said  property  is  situated;  and  said  court 
shall  proceed  thereon  as  in  case  of  an  appeal  from  tne  board  of  supervisors  in  rela- 
tion to  public  roads :  And  provided  furihirj  That  before  the  issuance  of  the  said  writ  of 
ad  quod  damnum  the  corporati(m,  by  some  ot  its  ofiiccrs,  shall  make  and  file  with  the 
circuit  clerk  an  affidavit  setting  out  the  residence  and  post-office  address  of  the  per- 
sons supposed  to  be  the  owners  of  the  property  sought  to  be  acq^uir^d  by  the  corpo- 
ration ;  or  if  such  residence  and  post-office  are  unknown,  said  affidavit  shall  so 
stat«,  and  that  the  corporation  has  been  unable  to  ascertain  the  same  after  making 
diUgeut  inquiry,  and  as  to  all  supposed  owners  residing  in  the  county,  the  sheriff 
shall  serve  upon  them  a  copy  of  the  said  writ  personally,  or  by  leaving  the  same  in 
the  possession  of  some  perscm  residing  at  or  near  the  nroperty  sought  to  be  ac«iuired, 
and  the  clerk  shall  mail  a  copy  thereof,  by  registered  letter  if  possible,  to  the  owner, 
in  all  oases  addressed  to  their  x)ost-office,  if  known  to  him,  and  if  such  clerk  is 
unable  to  secure  a  receipt  for  such  registered  letter  in  a  reasonable  time,  then  he 
shall  cause  publication  to  be  made  for  such  land-owner  as  now  required  for  non- 
resident defendants  in  chancery  suits;  such  supposed  owners  with  copies  of  the  said 
writ,  as  herein  directed,  shall  not  invalidate  any  of  the  jiroceedings  aforesaid. 

Sec.  6.  Be  it  further  en  acted  y  That  books  of  subscription  to  the  capital  stock  of  said 
corporation  may  be  opened,  and  said  corporation  organized  whei'ever  the  persoBS 
herein  named  as  corporators  may  determine  to  do  so. 

Sec.  7.  Be  it  further  enacted,  That  this  chart*  r  is  subject  to  forfeiture  upon  the 
failure  of  said  corporation  within  five  years  from  the  date  of  its  approval  to  com- 
mence the  necessary  work  to  carry  out  the  objects  of  this  charter  in  making  said 
streams  navigable  as  aforesaid. 

Sec.  8.  Be  it  further  enacted,  That  this  act  take  effect  and  be  in  force  from  and 
after  its  passage. 

Approved,  March  18,  188G. 
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preliminary  examination  of  coldwater  river,  mississippl 

United  States  Engineeb  Office, 

Vickshurg^  Miss.^  May  17,  1893. 

General  :  I  have  the  honor  to  present  the  following  report  upon  the 
preliminary  examination  of  Coldwater  Eiver,  Mississippi,  provided  for 
in  section  H  of  the  river  and  harbor  act  approved  July  13,  1892,  and 
assigned  to  me  by  your  letter  of  July  14: 

The  reports  of  former  examinations  and  of  the  work  done  on  this 
stream  will  be  found  in  the  Reports  of  the  Chief  of  Engineers,  1879,  p. 
984;  1880,  p.  1321:  1881,  p.  1413;  1882,  p.  1551;  1883,  p.  1149;  1884,  p. 
1336;  and  1885,  p.  1518.    •    ♦     ♦ 

Owing  to  the  small  amount  allotted  for  examinations  in  this  district, 
I  deciiled  to  have  this  stream  reexamined  in  connection  with  other 
work,  but  it  has  happened  that  whenever  it  was  convenient  to  send  an 
assistant  for  the  purpose  the  stage  of  water  has  been  too  great  to  per- 
mit him  to  see  the  obstructions.  The  snag  boat  Meigs  was  sent^into 
Tallahatchee  River  in  April,  but  after  two  weeks'  work  above  Sharkey, 
ordinarily  considered  the  head  of  navigation  of  that  river,  the  exces- 
sive spring  rains  filled  the  upper  river  and  overflowed  Tallahatchee  so 
that  the  l]^at  had  to  be  withdrawn. 

Coldwater  River  has  it^  source  in  Marshall  County,  northern  Missis- 
sippi, near  Holly  Springs,  and,  following  an  irregular  course,  flows  in 
a  general  southwesterly  direction  to  Yazoo  Pass,  an  outlet  which  for- 
merly connected  it  with  Mississippi  River  about  6  miles  below  Helena, 
Ark«,  but  closed  by  the  line  of  levee  since  1871,  which  greatly  reduced 
the  amount  of  water  supply.  Below  Yazoo  Pass  it  flows  in  a  south- 
easterly direction  to  its  junction  with  Little  Tallahatchee  River  in 
Qnitman  County,  a  distance  of  about  40  miles.  It  ^as  examined  first 
by  Miy.  Benyaurd  in  1879,  who  submitted  an  estimate  •  •  •  for 
removing  raft  and  other  obstructions  below  Yazoo  Pass  to  its  junction 
with  TaUahatchee  River.  Congress  appropriated  $7,000  in  1879  and 
$4,U(>0  in  1880,  but  after  two  seasons  work  it  was  reported: 

The  work  clone  below  Sharkey  has  given  satisfaf  tion  to  the  steamboat  men,  but 
the  work  done  above  that  point  they  state  is  of  no  benefit  to  them;  they  reqneHtme 
to  respectfully  recumuieud  to  you  that  any  future  work  on  the  Tallahatchee  should 
lie  done  below  Sharkey  Landing,  and  that  it  consist  of  the  removal  of  snags  from 
the  channel  by  a  light-draft  snag  boat  in  the  low- water  season.     (1880,  p.  1323.) 

Sharkey  Landing  is  about  40  miles  below  the  junction  of  Coldwater 
and  Little  Tallahatchee  rivers,  a  stretch  of  river  through  a  wild  and 
thinly-settled  country,  subject  to  overflow.  In  succeeding  reports  it 
was  recommended  that  no  further  appropriation  should  be  made  for 
Coldwater,  as  no  business  had  been  developed. 

The  project  adopted  in  1879  for  improving  Tallahatchee  River  con- 
templated removing  the  obstructions  below  mouth  of  Coldwater  to 
Yazoo  River  in  two  consecutive  seasons  of  low  water  at  a  cost  of  $40,000, 
but  the  total  amount  appropriated  for  that  work  in  fourteen  years  is 
$32,500,  the  greater  portion  of  which  has  been  expended  for  the  re- 
moval of  obstructions  below  Sharkey  Landing.  By  aet^  of  1880,  1881, 
and  1882,  810,000  were  required  to  be  expended  for  the  improvement  of 
Little  Tallahatchee  River,  above  mouth  of  Coldwater  to  Batesville, 
but  the  work  resulted  in  no  benefit  to  navigation  or  commerce.  It  is 
my  opinion,  therefore,  that  until  the  original  project  for  improving  Tal- 
lahatchee River  to  the  mouth  of  Coldwater  shall  be  completed,  the 
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question  of  extending  the  improvement  up  the  Cold  water  and  Little 
Tallahatcbee  should  not  be  considered,  as  however  mucli  might  be  ex- 
pended on  those  streams,  no  benefit  would  be  gained,  because  Talla- 
hatcbee for  40  miles  below  still  remains  unimproved  and  closed  to 
steamboat  traffic  at  ordinary  stages  that  permit  boats  to  reach  Sharkey 
Landing,  240  miles  from  Mississippi  River. 

Since  jkhe  closing  of  Yazoo  Front,  the  railroad,  now  the  Yazoo  and 
Mississippi  Valley  division  of  the  Illinois  Central,  has  been  extending 
along  the  tributaries,  and  one  branch  runs  from  Clarksdale  idown  the 
higher  ground  west  of  Cold  water  and  Tall$^atchee  to  Minter  City  on 
the  latter,  where  an  incline  has  been  built  for  transfer  of  river  freights; 
Minter  City  being  considered  the  safe  limit  for  navigation  at  ordinary 
and  lower  stages.  The  business  of  Upper  Tallahatchee,  Coldwater, 
and  Cassity  Bayou  consists  almost  entirely  of  getting  out  rafting  tim- 
ber and  staves,  but  it  is  next  to  impossible  to  obtain  trustworthy  state- 
ments of  its  value.  At  the  highest  estimate  the  value  of  the  log  rafts 
and  staves  sent  downstream  from  Coldwater  does  not  exceed  $30,000  a 
year,  and  since  a  considerable  amount  will  have  to  be  spent  upon  Talla- 
hatchie River  between  Sharkey  Landing  and  the  mouth  of  Coldwater 
before  the  improvement  of  the  latter  would  give  any  returns,  I  am  of 
the  opinion  that  Coldwater  River,  Mississipjii,  is  not  worthy  of  improve- 
ment by  the  General  Government  at  the  present  time. 
Very  respectfully,  your  obedient  servant,  . 

J.  H.  WiLLARD, 

Captain  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chkf  of  Engineers^  U.  S.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

Xew  York,  May  23^  1893. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  district  engineer  I  am  of  opinion  that 
this  locality  is  not  worthy  of  improvement  by  the  General  Government. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt.  Brig,  Gen,,  U.  S,  A,j 

Division  Engineer, 
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niPEOVEMENT   OF   ARKANSAS    RIVER   AND   OF    CERTAIN    RIVERS   IN 

ARKANSAS  AND  MISSOURI. 


REPORT  OF  CJPT.  H.  8.  TABER,  CORPS  OF  ENGINEERS,  OFFICE!:  IX 
CHARGE,  FOU  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1893,  JVITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Removing  obttrnctiona   in  Arkansas 

River. 

2.  Arkausaa  River. 

3.  Fourche  Le  Fevre  River,  Arkansas. 

4.  Fetit  Jean  River,  Arkansas. 

5.  White  River,  Arkansas. 

6.  Cache  River,  Arkansas. 

7.  Little  Red  River,  Arkansas. 


8.  Black  River,  Arkansas  and  Missouri. 

9.  Black  River,  Missouri. 

10.  St.  Francis  River,  Arkansas. 

11.  8t.  Francis  River,  Missouri. 

12.  Little  River,  Missouri. 

13.  Removing   sunken    vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS. 


14.  Saline  River,  Arkansas. 

15.  Fourche  Le  tf'eyre  River,  Arkansas. 


16.  Current  River,  Arkansas. 


United  States  Engineer  Office, 

Little  Rock,  Ark.,  July  :/,  1803. 

General:  I  have  the  boiior  to  transmit  herewith  the  aunual  reports 
for  the  fiscal  year  ending  June  30,  1893,  upon  the  works  under  my 
charge. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 
Brig.  Gen.  Tho^ias  L.  Casey, 

ChiiJ'  of  JJnginecrSj  C.  8.  A. 
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W  I.    , 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER. 

As  the  first  expenditure  of  money  on  this  river^as  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  con- 
dition of  the  navigable  portion  of  this  stream,  but  from  tl^e  delta  like 
character  of  its  lower  portion  and  thetendencies  nowmanifest  in  its  upper 
reaches,  it  may  be  inferred  upon  very  substantial  grounds  that  shifting 
sandbars,  numerous,  drift  piles,  and  dangerous  snags  characterized  the 
obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and  rock  shoals, 
with  a  few  snags  and  many  overhanging  trees,  constituted  those  of  tlie 
upper  reaches.  The  records  of  this  office  indicate  that,  except  at  a  few 
places,  such  as  Pine  Bluff,  Ark.,  and  Fort  Smith,  Ark.,  the  gener^ 
plan  of  improvement  has  consisted  of  snagging 'operations,  which  in- 
clude cutting  overhanging  trees  and  in  building  wing  dams  to  improve 
the  shoals,  the  idea  being  to  afford  temporary  relief  to  navigation  until 
complete  surveys  should  render  it  possible  to  project  a  plan  for  the  rad- 
ical and  permanent  improvement  of  the  navigable  portion  of  the  entire 
river.  For  the  exceptions  noted,,  attention  is  respectfi^lly  invited  to 
reports  upon  these  special  cases. 

The  appropriations  have  been  made  sometimes  for  the  entire  naviga- 
ble reach  and  sometimes  for  certain  sections. 

The  grand  total  of  all  these  appropriations  up  to  June  30,  1892, 
amount  to  $505,251.37.  Of  this  there  had  been  expended  up  to  June  30, 
1893,  $410,946.10,  exclusive  of  certain  sums  aggregating  over  $100,000 
that  were  ai)propriated  with  the  Mississippi  and  Missouri  rivers,  so  as 
not  readily  to  be  determined. 

The  most  permanent  result  of  all  this  expenditure  consists  in  a  series 
of  maps  made  by  S.  T.  Abert  from  a  survey  of  the  river  from  Fort  Gib- 
son, Ind.  T.,  to  Big  Bock,  Ark.,  3  miles  above  Little  Rock.  Ark.,  in  the 
year  1870,  and  also  another  series  of  maps  from  Wichita,  Eans.,  to  Fort 
Gibson,  Ind.  T.,  from  a  survey  in  1884.  From  the  nature  of  the  case  the 
balance  of  the  work  has  been  each  year  a  repetition  of  that  of  preceding 
years.  One  iron-hulled  snag  boat  and  one  light-draft  snag  boat 
(wooden),  with  all  the  appliances  necessary  for  snagging  operations, 
were  the  visible  signs  of  the  balance,  while  the  gratitude  of  those  inter- 
ested in  the  navigation  of  the  river  for  a  navigation  rendered  yearly 
less  and  less  dangerous  by  the  operations  of  these  two  boats,  is  the  only 
evidence  existing,  and  the  only  evidence  to  be  expected,  of  work  that 
must  be  done  in  a  stream  like  this,  until  by  some  system  of  perma- 
nence caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is 
no  longer  furnished. 

Tlie  most  economical  management  of  snag  boats  requires  not  less 
than  $35,000  annually  to  give  absolutely  indispensable  aid  to  naviga- 
tion, a  navigation  in  which  a  vast  amount  of  commerce  is  vitally  inter- 
ested. 

During  the  fiscal  year  ending  June  30, 1893,  $22,073.54  was  expended 
in  the  snagging  operations  of  the  United  States  snag  boats  Wichita  nnd 
Pioneer  and  the  running  expenses  of  the  two  boats. 

The  Wichita  took  the  field  July  18,  1892,  and  continued  operations 
until  September  25, 1892,  removing  619  snags  and  destroying  7  drifti 
piles. 

The  Wichita  being  required  on  towboat  service  in  more  important 
work  elsewhere  the  snag  boat  Pioneer  was  put  in  the  field  October  1, 
1892,  and  continued  operations  until  December  10, 1892,  at  whidi  time 
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the  boat  was  wrecked.  During  this  period  243, snags  were  removed, 
10  drift  piles  destroyed,  and  670  overhanging  trees  cut. 

A  poi-tion  of  this  time  the  river  was  too  high  for  effective  snagging 
oi)eratioiis.    . 

Proper  authority,  under  date  of  July  26, 1892,  having  been  received 
for  the  sale  of  the  tow  boat  (J.  B.  Reese  from  this  appropriation  to  the 
appropriation  "  improving  Arkansas  River,  Arkansas,''  the  funds  from 
that  ^ale  are  now  being  used  for  the  construction  of  a  new  snag  boat 
for  this  appropriation. 

For  commerce,  see  report  for  improving  Arkansas  Biver,  Arkansas. 

Money  statement, 

July  1^  1892,  balance  nnexpended $2,028.43 

Received  on  acconnt  of  sale  of  United  States  towboat  C.  II,  J'ecsc 20, 000. 00 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

42, 028. 43 
Jnne  30, 1893,  amoaut  expended  during  fiscal  year 22, 073. 54 

Jnly  1, 1893,  balance  nnexpended 19,954.89 

July  1, 1893,  outstanding  liabilities ^     4,322.68 

July  1, 1893,  balance  available 15,632.31 

r  Amount  (e8timated)required  for  completion  of  existing  project  annually .    35, 000. 00 
j  Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1895    70, 000. 00 
1  Submitted  in  corapiiance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 


Pay  roH $9,973.22 

Subsistence 1,338.62 

General  supplies 2, 712. 75 

Lumber 

Fuel :... 

Traveling  exi)en8e8 

Stationery 

Rent 

Telephone  rent 

Transportation 


Expense  account. 

Medicine $45. 15 

Sale  of  United  States  snag  boat 

MisaoM-i  3,000.00 

Sale  of  United  States  snag  boat 

Pioneer 3,500.00 

Reserved  in  United  States 

Treasury  for  freight  charges .  6. 32 

Grand  total 22,073.51 


791.90 
285.40 

29.70 
154.43 
205.00 

25.00 
6r05 


W  2. 


IMPROVEMENT  OF  ARKANSAS  RIVER. 

Work  dnrin^  the  past  season  has  been  carried  on  under  four  differ- 
ent acts  of  Congress.  By  act  approved  August  5,  1886,  $75,000  was 
appropriated  under  this  head,  its  distribution  being  indicated  in  the 
foHowing  words  and  figures: 

Improving  the  Arkansas  River,  Arkansas:  Continuing  improvement,  according  to 
the  plans  and  recommendations  in  Appendix  V,  13,  Ex.  Doc.  No.  1,  Forty-ninth 
Congress,  of  which  there  are  to  be  expended  $8,000  at  Pine  Bluff;  $13,000  at  Fort 
Smitli,  and  $10,000  at  Dardanell^,  or  so  much  thereof  under  these  sums,  respectively, 
tm  may  be  necessary  at  theEe  points. 

All  of  this  money,  except  a  small  sum  out  of  the  $10,000  for  Dar- 
danelle,  baying  been  expended  x>rior  to  June  30, 1890,  it  is  only  neces- 
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sary  to  summarize  the  project  for  Dardauelle,  as  follows :  At  Dardanelle 
tbe"$10,000  is  to  be  expended  in  erecting  a  permeable  dike  above  and 
opp:jsite  the  town,  in  such  a  position  as  to  remove  the  sand  bar  now 
in  front  of  the  wharves. 

By  act,  which  became  a  law  August  11, 1888,  $150,000  were  appropri- 
ated under  this  head,  its  distribution  being  indicated  in  the  following 
words  and  figures : 

Improving  Arkansas  River,  Arkansas:  Continning  improvement,  $150,000:  Pro- 
vidcdf  That  nothing  herein  contained  shall  authorize  the  Secretary  of  War  to  enter 
upon  project  of  improvement  of  said  river  as  set  forth  in  the  Report  of  the  Board  of 
Engineers  on  improvement  of  Arkansas  River,  from  Wichita,  Kans.,  to  its  month, 
dated  New  York  City,  March  16,  1888,  and  contained  in  Honse  Ex.  Doc,  No.  234, 
Fifti**fh  Congress,  first  session:  Provided,  That  the  Secretary  of  War  shaU  expend 
the  appropriation  under  this  head  with  reference  to  the  final  improvement  of  this 
river  hh  contemplated  in  the  Report  of  the  Chief  of  Engineers  for  the  year  ending 
June  80,  1885,  and  as  authorized  in  the  act  for  the  improvement  of  rivers  and  har- 
bors, approved  August  5,  1886,  and  in  House  Ex.  Doe.,  No.  90,  Forty-ninth  Con- 
gress, first  session,  said  methods  to  be  applied  as  the  Secretary  of  War  may  direct 
nt  such  points  between  Wichita,  Kans.,  and  the  navigable  mouth  of  the  Arkansas 
River  at  its  junction  with  the  Mississippi  River,  as  he  may  deem  for  the  beet  inter- 
ests of  commerce.  And  all  moneys  now  to  the  credit  of  different  sections  of  the 
Arkansas  River,  other  than  the  appropriations  for  the  operating  of  the  snag  boats, 
Khali  be  available  for  use  under  this  head;  and  in  future  the  enguieer  in  charge  of 
this  work  and  the  Secretary  of  War  sliall  make  report  upon  the  progress  and  needs 
of  thin  work  under  this  head  instead  of  reporting  npon  disconnected  projects  as 
heretofore.  Nothing  herein  cout-ained  shall  be  understood  to  prevent  the  Secretary 
of  War  from  applying  any  part  or  all  funds  previously  appropriated  for  use  at  Fort 
»Smith,  Dardanelle,  in  Pine  Blnfi'  Reach,  or  from  expending  not  exceeding  $8,000  at  a 
contingent  fund  for  ex)>enditure  in  Pine  Bluff  Reach. 

By  act  approved  September  19, 1890,  $180,000  were  appropriated,  its 
distribution  being  indicated  as  follows: 

Improving  Arkansas  River,  Arkansas:  Continuing  improvement  ftom  Wichita, 
kans.,  to  it«  mouth,  $180,000. 

The  approved  projects  for  the  expenditure  of  this  sum  may  he  sum- 
marized as  follows: 

At  Van  Buren  the  $4,000  to  be  expended  in  erecting  a  x)ermoable 
dike  at  a  suitable  point  a  little  above  the  town  and  upon  the  opposite 
side  of  the  river,  to  contract  the  channel  and  prevent  it  from  leaving 
the  city  wharves. 

From  Fort  Gibson,  Ind.  T.,  to  the  mouth  of  the  river,  the  balance  to  be 
expended  in  the  erection  of  permeable  dikes,  and  in  one  instance  by 
rock  excavation  at  the  worst  places,  or  the  places  at  which  serious  iuter- 
ference  with  the  largest  amount  of  commerce  occurs,  so  far  as  the  amount 
of  the  approi)riation  will  permit,  looking  toward  the  permanent  improve- 
ment of  the  liyer,  to  give  a  channel  at  least  6  feet  deej)  and  200  feet  wide 
from  Little  llock  to  the  mouth  of  the  river,  via  White  River  Cut-Off, 
as  provided  under  the  act  of  August  5, 1886,  and  an  all-year-round  depth 
of  water  of  at  least  2  feet  from  Little  Rock,  Ark.,  to  Fort  Gibson,  Ind.  T., 
under  all  acts,  the  work  to  be  carried  on  by  hired  labor  and  the  pur- 
chase of  material  in  open  market,  as  this  is  believed  to  be  most  eco- 
nomical and  advantageous  to  the  Government. 

Before  operations  were  begun  at  Dardanelle,  a  bad  bar  had  formed 
along  the  6>wn  front,  cutting  off  all  approach  to  either  wharf  at  low 
water  or  at  medium  stage. 

From  Fort  Gibson  to  the  mouth  of  the  river,  the  river  consists  of 
alternating  bars  and  caving  banks,  with  cit)S8ings  more  or  less  trouble- 
some at  low  water,  a  few  of  the  latter  operating  t/O  effectually  close  the 
river  to  navigation  at  extreme  low  water  for  even  boats  drawing  but  2 
feet  of  water.    In  all  cases  of  this  kind  the  crossings  occur  at  points 
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at  which,  while  the  river  in  fnlliiig  from  a  10-foot  stage  to  extreme  low 
water,  it«  water  is  ro  widely  spread  that  it  developes  no  channel  at  any 
point.  * 

Seven  years  of  careful  study  of  this  river,  combined  with  the  testi- 
mony of  the  navigators  of  the  river,  all  i)oint  to  this  fact,  that  the 
crossings  are  deep  or  shallow  in  proportion  as  the  water  is  narrow  or 
broad  at  or  above  the  crossing,  and  that  a  very  slight  contraction,  such 
as  that  produced  by  a  few  logs,  tree  tops,  and  sometimes  clay  lumps, 
jnst  sufficient  to  give  deduing  powiBr  to  the  current,  will  convert  a  bad 
crossing  into  a  good  one. 

By  act  approved  July  13, 1892,  $250,000  were  appropriated,  its  dis- 
tribution being  indicated  as  follows: 

Two-fiftliB  of  this  amount  ithnll  bo  expended  from  the  mouth  of  the  river  to  Little 
Rock,  two-tifths  from  Little  Rock  to  Fort  Smith,  and  one-fifth  above  Fort  Smith. 

The  approved  projects  for  the  exi)euditure  of  this  sum  may  be  sum- 
marized as  follows.  The  one-fifth  above  Fort  Smith  will  be  applied  to 
render  permanent  the  works  already  put  in  between  Fort  Smith  and  a 
point  30  miles  above,  by  conversion  of  six  filled  hurdle  dikes  into  solid 
stone-capped  dikes. 

This  done,  the  next  shoal  reach  above  will  be  taken  up,  surveyed, 
and  a  special  project  submitted  and  work  done,  and  then  the  next  rea(;h, 
and  so  on  as  far  as  the  funds  will  permit. 

The  two-fifths  between  Fort  Smith  and  Little  Roct  will  be  applied 
in  the  same  manner,  first  to  solidifying  existing  works  in  the  reach 
just  above  the  Baring  Cross  Bridge  and  at  Dardanelle,  and  then  the 
reach  next  above  Little  Rock,  near  Rectors  Chute  and  the  reach  some 
40  miles  below  Fort  Smith,  after  careful  surveys  and  under  special 
projects  in  each  case,  making  finished  work  both  up  from  Little  Rock 
and  down  from  Moores  Rocks  as  far  as  the  funds  will  permit. 

The  two-fifths  between  Little  Rock  and  the  mouth  to  be  applied  in 
the  same  way  to  the  solidifying,  under  proper  projects  and  careful  sur- 
veys, of  the  existing  works  upon  the  experimental  reach  just  below  thfe 
Little  Rock  and  Fort  Smith  Railway  Bridge  at  Little  Rock,  and  also  in 
the  Pine  Bluff  and  Rob  Roy  Reach,  and  then  taking  up  the  next  bad 
reach  below  each  of  the  two  reaches,  under  special  projects  after  care- 
ful surveys,  working  simultaneously  below  tlie  cities  of  Pine  Bluff  and 
Little  Rock,  completing  the  works  as  far  as  the  funds  will  i>ermit. 

The  wording  of  the  appropriation  make  the  division  of  the  work  man- 
datory. The  method  of  applying  it  being  based  upon  the  fact  that  the 
two  bridges  at  Little  Rock  give  fixation  to  the  head  of  the  work  at  that 
XK>int  and  the  works  at  Pine  Bluff*  do  the  same  for  the  reach  below. 

Between  Little  Rock  and  Fort  Smith  it  is  possible  to  hold  the  works 
at  almost  any  point,  by  virtue  of  ledges  of  rock  and  gravel  bars,  and  the 
same  is  true  of  the  river  above  Fort  Smith. 

The  plan  adopted  for  these  reaches  eftect  the  greatest  amount  of  com- 
merce and  renders  this  effect  as  promptly  as  imssible  with  the  limited 
funds. 

Extensive  additions  to  the  plant  will  also  be  required,  which  will  also 
be  made  the  subject  of  special  correspondence. 

Under  all  acts,  the  work  to  be  carried  on  by  hired  labor  and  the  pur- 
chase of  material  in  ox>en  market,  as  this  is  believed  to  be  the  most 
economical  and  advantageous  to  the  Government. 

Acting  upon  this  plan,  during  the  fiscal  year  ending  June  30, 1893, 
$177,897.98  have  been  expended,  viz:  Dikes  Nos.  IJ,  2,  2J  and  3  above 
Fort  Smith  were  converted  into  solid  stone-capped  dikes. 
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At  Van  Bureu,  Ark.,  about  7  miles  below  Fort  Smftb,  the  old  dike 
at  this  point  was  solidified  and  the  old  railway  incline  iu  the  same 
Vicinity,  and  about  900  feet  long,  was  converted  into  a  solid  stone-cap- 
ped dike. 

The  work  at  Moores  Eocks,  about  30  miles  below  Fort  Smith,  con- 
sisted originally  of  the  cutting  of  a  channel  75  feet  by  425  feet,  with  a 
depth  of  2  feet  below  low-water  mark  through  a  rock  reefj  was  com- 
pleted by  the  excavation  of  1,055  cubic  yards  of  rock. 

During  the  fiscal  year  ending  June  30, 1892,  926  cubic  yards  had  hem 
excavat^,  which  with  270  cubic  yards  excavated  during  the  fiscal  year 
ending  June  30, 1891,  and  the  1,055  cubic  yards  excavated  daring  the 
fiscal  year  ending  June  30, 1893,  makes  a  total  of  2,251  cubic  yai^s  of 
rock  excavated  on  this  work. 

At  Dardanelle,  Ark.,  the  fleet  was  put  in  position  late  in  the  month 
of  May,  1893,  and  operations  commenced  at  that  point  by  the  opening 
of  a  stone  quaxry  and  the  collection  of  material  for  the  solidifying  of 
the  old  dike  and  the  construction  of  a  new  solid  stone-capped  dike  250 
feet  in  length  in  the  same  vicinity. 

At  Big  Rock  quarry,  3  miles  above  Little  Ilock,  12,215  cubic  yards  of 
rock  have  been  quarried,  and  of  this  amount  3,500  cubic  yards  have 
been  barged  to  Pine  Bluff. 

Above  Little  Eock  and  the  Baring  Cross  Bridge  at  that  point  Dikes 
A,  B,  and  C  were  converted  into  solid  stone-capped  dikes,  and  two  ad- 
ditional solid  stone  dikes,  A^  and  D,  in  the  same  vicinity,  each  150  feet 
long  and  7  feet  above  low  water,  were  constructed; 

Dikes  Nos.  1,  2,  3,  and  4  upon  the  experimental  reach,  just  below  the 
Little  Rock  and  Fort  Smith  Railway  Bridge  at  Little  Rock,  were  alflo 
converted  into  solid  stone  dikes. 

At  Pine  Bluff,  Dikes  Nos.  2, 3,  and  4  were  converted  into  sohd  stone- 
capped  dikes,  the  bank  between  Dikes  4  and  5  revetted,  and  the  revet- 
ment of  the  bank  between  Dikes  5  and  6  begun. 
^    Dikes  Ao  and  A,  below  Pine  Bluff  in  the  Pine  Bluff  and  Bob  Boy 
Reach,  are  now  being  solidified. 

It  was  proposed,  besides  the  solidifying  of  these  dikes,  to  revet  the 
bank  opposite  in  the  expenditure  of  the  balance  available  for  this  reach, 
but  the  recent  high  water  has  thrown  a  bar  along  the  bank  it  was  pro- 
posed to  revet,  which  will  be  8  or  10  feet  above  low  water,  while  Dike 
5  has  been  severely  punished,  and  tiiere  is  dauger  of  tbe  river  cutting 
back  of  Dike  6.  The  policy  adopted  to  hold  all  thjit  has  been  gained, 
and  the  danger  being  more  imminent  from  Dikes  "5  and  6  than  to  the 
bank  opposite  Dikes  A**  and  A,  and,  as  before  stated,  this  work  is  now 
in  progress  of  construction. 

Special  surveys  were  made  in  the  vicinity  of  Fort  Smith,  Van  Buren, 
Dardanelle,  Little  Rock,  and  Pine  Bluff. 

In  addition  to  the  above  work,  twenty  barges,  60  by  20  feet,  one 
pile-driver  barge,  74  by  20  feet,  equipped  as  a  watftr  pile  driver,  and 
one  quarter  boat,  90  by  20  feet,  have  been  built,  besides  various  addi- 
tions to  the  machinery  and  buildings  of  the  plant,  as  well  as  a  large 
amount  of  repairing.  An  additional  pile-driver  barge  is  now  in  course 
of  construction. 

Nothing  but  a  condensed  summary  of  the  results  of  the  work  can  be 
given  within  the  limits  of  this  rei>ort. 

The  channel  at  Moores  Rocks  is  a  perfect  success. 

As  to  all  the  rest  of  the  work  it  may  be  stated  briefly  that  they  give 
abundant  evidence  that  the  plan  adopted  will  be  efficient.  This  was 
shown  graphically  last  year,  and  as  the  works  have  passed  beyond  the 
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tentative  period  it  is  not  tliougbt  necessary  to  reproduce  the  report  of 
last  year.  Tlie  low  dikes  when  judiciously  located  and  carefully  com- 
plete in  the  proper  numbers,  do  as  contraction  work,  cause  the  river 
to  attack  the  bottom  and  produce  the  results  aimed  af  as  set  forth  in 
the  original  plan. 

The  works  in  the  Pine  Bluflf  Beach  have  been  subjected  to  a  very 
severe  test  and  prove  that  dikes  can  be  so  constructed  as  to  remain 
intact  under  the  most  vigorous  attacks  of  this  rapid  rising  river.  With 
this  question  settled,  and  the  results  given  last  year  as  the  outcome  of 
contraction  works,  it  is  plain  that  when  these  works  are  properly  located 
and  completed  in  proper  numbers  and  made  solid,  the  plan  is  effective. 
As  to  the  work  proposed  it  maybe  said  that  this  is  already  a  matter  of 
printed  record,  based  upon  regular  plans  and  estimates,  which  are  su]^ 
plemented  for  each  reach  of  the  river  by  special  projects  prepared 
nnder  special  surveys  prior  to  entering  upon  the  work.  The  i)olicy 
pursued  now  is  to  fix  upon  points  or  reaches  that  can  probably  be  en- 
tirely completed  with  the  amount  appropriated  and  finish  them  ratlier 
than  to  do  a  little  work  here  and  there,  which  shall  form  at  best  only 
a  part  of  the  work  that  should  be  done  at  these  points. 

It  is  a  matter  of  plain  duty  to  insist  that  prompt  and  appreciable 
results  can  not  be  expected  with  (250,000  when  $1,000,000  is  requied, 
and  as  matters  now  stand  if  anything  like  effective  work,  with  econ- 
omy, is  expected  at  least  $1,500,000  could  be  profitably  expended  dur- 
ing the  year  ending  June  30,  1S95. 

With  small  sums  the  engineer  spends  mote  time  in  the  vain  effort 
trying  to  make  both  ends  meet  than  in  actual  engineering  study  or 
development  of  the  works.  Fully  $100,000  ought  to  be  expended  in 
the  plant  at  once.  There  are  not  barges,  pile-drivers,  and  steamboats 
enough  to  dp  economical  work.  Again,  material  and  labor  is  advanc- 
ing very  rapidly  in  price,  and  it  will  cost  one-third  more  to  do  the 
work  on  this  account.  It  will  be  noted  that  there  is  quite  a  sum 
available.  This  results  from  a  desire  to  use  the  largest  sum  possible 
in  actual  construction  work  rather  than  in  plant.  It  will  be  exhausted 
very  soon. 

By  building  plaot,  four  times  the  amount  could  have  been  advan- 
tageously used.  In  connection  with  this  river  I  must  again  respect- 
fully invite  attention  to  the  wonderful  development  of  this  State  and 
the  natural  tendency  of  all  this  to  make  Little  Rock  a  great  commer- 
cial center.  All  the  statistics  connected  with  my  reports  boar  upon, 
this  more  or  less.  As  one  reach  of  the  river  under  consideration  has 
Little  Rock  at  its  head,  the  great  importance  of  these  works  becomes 
more  apparent.  A  careful  study  of  statistics-  for  six  years  convinces 
nie  that  the  State  of  Arkansas  will  ere  long  rise  many  files  in  the 
rank  of  the  States,  and  public  improvements  will  return  manifold  their 
costs  in  material  benefit  to  the  entire  State.  The  amount  stated 
above  as  being  required  to  complete  the  improvement  only  refers  to 
the  reach  from  Fort  Gibson  to  the  mouth:  If  the  improvement  is  to 
be  extended  from  Arkansas  City,  Kans.,  to  the  mouth  of  the  river,  there 
must  be  added  for  the  reach  from  Arkansas  City,  Kans.,  to  Fort  Gib- 
son, Ind.  T.,  $1,690,900. 

COMMERCE. 

No  new  data  has  been  secured  in  regard  to  commerce  since  last  report. 

Tonnage tons..  717,202 
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Money  statement 

m 

July  1, 1892,  balance  unexpended $37,459.69 

Amount  appropriated  by  act  approved  July  13,  1892 250, 000. 00 

287,459.69 
June  30,  1893,  amount  expended  during  fiscal  year 177. 897. 93 

July  1, 1893,  balance  unexpended 109, 561. 76 

July  1,  1893,  outstanding  liabilities 15,176.55 

July  1,  1893,  balance  available 94,3^21 

Amount  (estimated)  required  for  completion  of  existiug  project 3, 222,479.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 1,500,000.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

harbor  acts  of  18i66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Expense  acoonnt. 


Payroll $96,043.41 

General  supplies 15, 476. 86 

Sullfeistenoe 16,425.95 

Lumber 5,902.40 

Fuel 5,855.37 


Traveling  expenses 

Stationery 

Transportation 

Rent 

Telephone  rent 

Laua  rent 

Water  rent .... 
Medicine 


822.74 
373.02 
294.82 
335.00 
47.17 
50.00 
8.50 
104.71 
Piling,  brush,  and  poles 4, 171. 00 


Stone  and  rock 10,506.07 

Flags 16.95 

Anchor 35.86 

Skiffs  and  oars 272.6* 

Deposited  to  credit  of  United 

States  Treasury  for  freight 

charges 134.98 

Sale  of  united  States  tow  boat 

C.  B,  HetBe 20,000.00 

R«6erved    in    United   States 

Treasury  for  freight  charges  1, 020. 49 

Grand  total 177,897.93 


W3. 

IMPROVEMENT  OF  FOURCHE  LE  FEVRE  RIVEB.  ARKANSAS. 

The  improvement  of  this  stream  was  begun  in  1879  under  the  a(^ 
approved  March  3, 1879.  Prior  to  any  improvement,  its  channel  was 
choked  with  snags,  logs,  and  drifts  and  heavy  timber  overhung  its 
banks.    Several  bad  shoals  also  impeded  navigation. 

Up  to  June  30, 1886,  $21,000  had  been  expended  in  removing  the 
greater  part  of  the  obstructions,  though  the  shoals  and  now  and  then 
a  snag  that  had  washed  in  since  work  was  suspended  in  December, 
1882,  still  offered  serious  obstacles  to  navigation*  at  medium  stages  oJf 
water.  By  act  approved  August  6, 1886,  $5,000  were  appropriated  tor 
removing  rock  shoals,  situated  about  4  miles  below  Perry  ville.  At  the 
close  of  the  fiscal  year  ending  June  30,  1888,  this  sum  had  been 
expended,  completing  a  channel  about  600  yards  long,  30  feet  wide,  and 
2  feet  deep  at  low  water  through  this  shoal.  From  June  30, 1888,  to 
September  19, 1890,  no  appropriations  were  made  for  this  work.  By 
act  approved  September  19,  1890,  $7,500  were  appropriated.  The 
approved  project  for  its  expenditure  provides  for  the  building  and 
equipping  of  a  hand-propelled  snag  boat  of  the  A,  B.  Johnson  model  at 
a  cost  not  to  exceed  $4,000;  that  it  be  operated  for  four  months,  if  pos- 
sible and  necessary,  at  or  near  extreme  low  water,  in  removing  accn- 
mulated  obstructions  in  the  way  of  snags,  logs  and  drift  piles,  and  also 
landslides  and  certain  bowlders  on  Piney  Shoals,  and  $450  to  be 
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expended  in  making  a  square  section  tlirougli  May  Shoals  in  the  place 
of  the  present  reversed  arch,  which  will  not  permit  a  square-boweU 
flatboat  to  pass,  and  take  out  a  portion  of  a  rock  at  Eed  Ferry,  which 
lies  like  a  whale's  biick  and  offers  a  very  narrow  channel  to  steamboats. 
All  this  to  provide  for  high  and  medium-stage  navigation ;  low- water 
navigatioa  is  out  ot  the  question,  except,  say,  for  26  miles  from  its  mouth 
to  Piney  Shoals. 

During  thB  fiscal  year  ending  June  30, 1891,  $2,448.70  was  expended 
in  builiUng  a  hand-propelled,  light-draft  snag  boat  after  the  A.  B. 
Johns<yii  model;  this  boat  is  to  bB  operated  only  at  or  near  exteme 
low  water.  During  the  year  no  such  water  occurred.  During  the 
month  of  August,  1891,  the  water  having  reached  a  proper  stage,  the 
snag  boat  was  thoroughly  equipped  with  crew  and  supplies  and  sent  to 
the  field  of  operations. 

The  whale-back  rock  at  Eed  Ferry  was  removed  to  the  depth  of  5 
feet  by  taking  out  90  cubic  yards  of  rock.  The  square  section  through 
May  Shoals  was  completed  by  the  removal  of  373  cubic  yards  of  rock 
and  graveL  Piney  Shoals  was  cleared  of  obstructions  by  the  reiuoval 
of  61  snags,  31  logs,  and  50  cubic  yards  of  rock,  cutting  825  overhang- 
ing trees  and  deadening  34.  The  total  work  of  the  season  consists  of 
the  removal  of  1,326  snags  and  stumps,  4  large  drift  piles,  923  cubic 
yards  of  rock  and  gravel,  several  landslides,  cutting  15,559  overhang- 
ing trees  and  deadening  1,185,  thus  giving  the  river  a  high  and  medium- 
stage  navigation  from  the  mouth  to  Perryville  Landing,  a  distance  of 
about  30  miles. 

During  the  fiscal  year  ending  June  30, 1892,  $3,743.33  was  expended 
for  the  above  work  and  care  of  property  and  records.  Most  careful  at- 
tention was  given  to  the  operations  of  the  boat,  and  I  am  happy  to 
state  she  has  sustained  the  record  heretofore  made  by  this  class  of  snag 
boats.  The  present  appropriation  practically  meets  all  the  demands 
of  commerce  upon  the  river.  It  is  probable  that  after  awhile  addi- 
tional snagging  operations  may  be  required  and  certain  improvements 
made  through  the  shoals  as  this  valley  settles  up  and  the  increased 
commerce  warrants  the  same. 

During  fiscal  year  ending  June  30, 1893,  no  attempt  was  made  to  do 
any  worK,  as  the  accumulation  of  snags  was  not  sufBciently  great  to 
warrant  getting  the  boat  to  work.  The  property  was  cared  for  and 
eventually  the  boat  was  sold  to  the  appropriation,  **  Removing  Obstruc- 
tions in  the'  Arkansas  River,  Arkansas  and  Kansas,'^  thus  giving  an 
additional  sunu available  for  the  further  operations  upon  this  river 
as  required. 

By  judiciously  watching  conditions,  this  money  may  be  made  to  keep 
this  river  in  good  condition  for  many  years  to  come. 

COMMERCE. 

Ko  new  data  has  been  secured  in  regard  to  conmierce  since  last  report, 
though  diligent  efforts  have  been  made  to  do  so. 

Money  statement. 

July  1, 1892,  balance  unexpended $1,307.97 

Received  on  account  of  sale  of  United  States  snag  boat  Pioneer  ...* 3, 500. 00 

4, 807. 97 
June  30, 1893,  amount  expended  during  fiscal  year 3U».  47 

J«lll,lS93y  bahmce  unexpended 4, 49}. 50 


2110      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

iLxjicnse  account. 

Payroll |25a00 

General  supplies i5.97 

Stationery .50 

Rent 40.00 

Grand  total 316.47 


W4. 
IMPROVEMENT  OF  PETIT  JEAN  RIVER,  ARKANSAS, 

Before  improvement  this  river  was  obstructed  with  snags,  logs,  drift 
piles,  overhanging  trees  and  shoals.  The  original  project  for  improve- 
ment contemplated  rendering  it  navigable  during  high  and  medium 
stages  of  water  as  high  as  Danville,  Ark.,  hy  cutting  the  overhanging: 
trees  and  cutting  up  the  snags,  logs  and  drift  The  fall  in  the  river  is 
so  great  that  nothing  could  be  done  to  improve  tte  shoals.  The  first 
appropriation  ever  made  for  the  river  was  that  of  tlie  act  approved 
August  5, 1886,  amounting  to^3,500,  one  half  the  estimate,  $7,000.  This 
amount  was  expended  prior  to  June  30, 1888,  in  completing  the  work 
of  improvement  to  Eocky  Crossing,  or  about  one  half  the  distance. 

The  act  which  became  a  law  August  11,  1888,  appropriated  $2,500 
and  provides  for  continuing  the  improvement  below  the  Iron  Bridge  at 
Rocky  Crossing.  It  will  be  seen  that  this  is  a  departure  firom  the 
original  project  and  contemplates  entering  upon  an  improvement  of  a 
semipermanent  character.  This  reach  of  river  was  accordingly  visited 
in  person  and  a  new  project  prepared  and  duly  approved.  This  proj- 
ect provided  that  $2,500  be  expended  below  Rocky  Crossing  in  remov- 
ing timber  from  the  low- water  channel  and  in  removing  a  small  portion 
of  the  ledges  at  Slaty  Crossing  and  Robinsons  Ridge,  so  as  to  prolong 
the  season  of  navigation.  After  many  delays,  fhlly  explained  in  reports 
of  former  years,  the  work  under  the  latter  project  was  completed  dur- 
ing the  fiscal  year  ending  June  30,  1891. 

The  advantages  given  commerce  by  these  improvements  have  been 
fully  set  forth  in  former  reports. 

By  act  approved  July  13,  1892,  $3,500  were  appropriated. 

During  fiscal  year  ending  June  30,  1893,  only  $7.50  were  exi)ended. 

This  river  has  but  little  plant  of  its  own  and  no  regttar  snag  boat, 
always  depending  upon  idle  plant  upon  other  rivers.  May  and  June 
are  the  months  in  which  the  water  is  at  suitable  stage  for  work. 

Plan  for  work  proposed  the  use  of  the  snag  boat  Pioneer^  which 
belonged  to  the  appropriation  '*  Improving  Fourche  Le  Fevre  River, 
Arkansas.^ 

Last  December,  while  employed  upon  the  Arkansas  River,  Arkansas 
this  boat  was  wrecked.  Another  boat  of  the  same  kind  was  bought 
from  the  appropriation  "  Iihproving  St.  Francis  River,  Missouri,"  anci 
during  the  May  and  June  rises  of  the  Mississippi  and  St.  Francis 
rivers,  the  boat  was  brought  over  the  Sunk  Lands  and  taken  down  near 
the  mouth  of  the  St.  Francis  River,  by  about  the  middle  of  June.  K 
was  expected  to  send  a  steamboat  after  her  to  bring  her  around  into  the 
Arkansas  River  and  thence  into  the  Petit  Jean-River,  but  just  at  tbii^ 
critical  time  two  steamboats  were  disabled,  and  the  fiscal  year  closed 
without  the  boat  being  able  to  reach  the  work.    No  particidar  loss  has 
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accmed  ta  the  interests  of  uavigation,  however,  as  the  bridge  at  Kocky 
Crossing,  reporteil  as  an  obstruction,  remains  intact,  and  until  this  is 
removed,  the  work  to  be  done  will  not  be  available  to  steamboats. 

During  the  coming  year  this  work  will  be  completed,  when  the  stage 
of  water  is  suitable.  The  present  appropriation  meets  the  present  de- 
numds  of  commerce. 

COMMERCE. 

There  has  been  no  new  datii  received  in  regard  to  commerce  since 
last  report. 

Tonnage tons..      1,600 

Money  statement. 

Amonnt  Appropriated  by  act  approved  Jnly  13,  1S92 $3, 500. 00 

June  ^,  1893,  amount  expended  during  fiscal  year 7. 50 

July  1,  1893,  balance  unexpended 3,492.50 

Expense  accouul. 
Record  books $7.50 


W  5. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

Prior  to  improvement  this  river  was  much  choked  with  snags,  drift 
piles,  and  logs  in  its  lower  portion,  and  from  Batesville  up,  ^avel 
bars,  rocky  shoals,  channel  bowlders  and  overhanging  trees  impeded 
navigation.  The  originally  adopted  project  consis^d  in  snagging  op- 
erations, blasting  of  ledges  and  bowlders,  and  dam  building  to  remove 
gravel  bars,  or  to  close  chutes  from  time  to  time  as  appropriation  war- 
ranted and  commerce  required.  The  first  separat<»  appropriation  for 
this  river  was  made  by  act  approved  July  5,«liS84.  At  the  time  it  was 
passed  the  river  was  in  excellent  navigable  condition  for  boats  drawing 
not  to  exceed  3  feet  of  water,  from  its  mouth  to  Newport,  Ark.  From 
Newport  to  Bate^sville  there  were  many  troublesome  snags,  and  from 
Batesville  to  Buffalo  Shoals  there  were  numerous  bad  shoals,  rendering 
navigation  very  uncertain.  From  Buffalo  Shoals  to  Forsyth,  Mo.,  there 
were  many  fine  reaches  of  river,  but  the  depth  of  water  on  Buffalo  Shoals 
and  others  less  dangerous  prevented  any  navigation  at  ordinary  stages 
of  water.  This  river  has  been  united  so  often  witji  the  St.  Francis, 
and  again,  once  with  the  Black  and  Little  Hed,  that  it  is  impossible  to 
give  exactly  how  much  had  been  expended  upon  the  White  River  to 
June  30,  1884.  • 

After  a  careful  study  of  House  Ex.  Doc,  No.  64,  Forty-eighth  Con- 
gress, first  session,  the  approximate  amount  is  set  down  as  not  under 
$170,000  and  not  over  1200,000.*^  This  estimate  should  be  given  a 
weight  of  8  in  a  scale  of  10.  The  project  for  expending  the  appropria- 
tions made  by  acts  of  July  5, 1884,  August  5,  1886,  and  August  11, 
1888,  provided  for  the  removal  of  snags,  bowlders,  and  other  obstruc- 
tions to  navigation,  building  wing  dams  to  improve  shoals,  repairs  to 
and  care  of  plant,  and  survey  of  river,  as  provided  for  in  the  acts,  with 
a  view  to  its  permanent  improvement  from  Forsyth,  Mo.,  to  its  mouth. 

Up  to  June  30, 1892,  $108,708.04  had  been  exi>ended.  This  completed 
Hie  survey,  plotted  tl\e  notes,  published  the  maps,  and  effectually  im- 
proved some  of  the  most  dangerous  shoals  between  Buffalo  Shoals  and 
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Kewport,  Ark.;  gave  much  relief  to  navigation  by  removing -the  most 
dangerous  snags  from  BatesviUe  to  the  mouth  of  the  river,  constracted 
and  equipped  six  barges,  one  floating  pile  driver,  cared  tor  the  prop- 
erty, and  partly  completed  a  dike  at  Newport,  and  improved  the  fol- 
lowing shoals: 

Cornwall  Shoals,  Cato  Shoals,  Saflfold  Slioals,  jjagglestooth  Shoals, 
Cleghorn  Shoals,  Eock  Boat  Shoals  and  Black  Island  Shoals,  building 
1,9(K)  feet  of  dams,  requiring  for  their  construction  2,844  cubic  yards  of 
rock,  and  510  cords  of  brush.  Dike  A,  at  Newport,  was  completed; 
Dike  B,  just  below  Newport,  to  the  extent  of  building  and  weighting 
306  feet  of  mattress,  and  driving  a  few  piles. 

During  the  fiscal  year  ending  June  30, 1893,  $26,284.10  were  expended* 

With  the  exception  of  repairs  aiid  increase  to  plant,  no  active  opera- 
tions were  commenced  until  February,  1893,  when  surveys  were  made 
at  and  in  the  vicinity  of  Little  Island,  about  30  miles  from  the  mouth 
of  the  river. 

In  March,  a  base  of  supplies  was  established  at  DevalPa  Bluflf,  Ark., 
and  a  stone  quarry  was  opened  at  Bee  Bock,  on  little  Red  River,  quar- 
ters built  for  the  accommodation  of  the  working  force,  and  the  fleet 
which  had  formerly  been  stationed  at  Newport,  Ark.,  was  transferred 
to  Bee  Rock,  and  a  portion  sent  to  St.  Charles,  on  White  River,  in  the 
vicinity  of  the  first  dikes  to  be  built. 

There  has  been  quarried  at  Bee  feock  4,200  cubic  yards  of  rock,  and 
2,924  cubic  yards  barged  to  the  location  of  the  new  dikes.  High  water 
has  prevented  the  continuation  of  the  surveys,  and  also  the  commence- 
ment of  the  actual  construction  of  the  dikes,  though  no  loss  of  time 
has  been  sustained  in  this  direction,  as  advantage  was  taken  of  the 
extreme  high  water  to  accumulate  material  at  the  work.  The  plant 
was  thoroughly  overhauled  and  equipped  and  put  in  good  working  con- 
dition, four  new  barges  having  been  consta-ucted,  and  others  remodeled. 

As  soon  as  the  water  subsides,  the  surveys  will  )i)e  completed^  projects 
drawn  for  the  worst  reaches,  beginning  at  the  mouth  of  the  river,  and 
construction  work  begun  ^according  to  the  plans  fully  set  forth  in 
former  reports.  Repairs  will  also  be  made  to  works,  upon  the  shoals 
in  the  Upper  River,  and  the  new  hull  for  the  towboat  Henry  JSheldon 
will  be  completed.  These  repairs  and  this  construction  are  to  be  made 
out  of  the  sum  that  was  to  be  expended  at  the  direction  of  the  SeiTc- 
tary  of  War. 

The  appropriation  made  by  act  api>roved  Jidy  13, 1892,  reads  as  fol- 
lows : 

Improving  White  River,  Arkansas:  Continuing  improvement;  $75,000,  $63^815 of 
which  sliaU  be  used  for  completion  of  the  existing  project,  the  remainder  to  be  ex- 
pended in  the  discretion  of  the  Secretary  of  War. 

The  advance  of  each  season  makes  it  more  and  more  apparent  that 
the  vast  commerce  of  the  territory  drained  by  this  river  would,  before 
many  years,  denumd  a  lock  and  dam  system.  The  great  commercial  in- 
terests due  to  the  inexhaustible  mineral  resources  of  the  territory  which 
are  concentrating  upon  tlie»  improvement  of  this  river  are  becoming 
more  clamorous  fur  an  improved  highway,  and  the  i)0ssibilitie8  of  this 
river  are  scarce  second  to  any  in  the  district. 

It  is  very  important  that  my  annual  report  for  the  year  1891  should 
be  carefully  considered,  yet  I  do  not  think  that  I  am  warranted  in  go- 
ing over  all  the  ground  carefully  gone  over  in  that  Vei)ort.  I  will  simply 
say  that  the  time  is  coming  when  a  system  of  locks  and  dams  will  Iw* 
required  in  the  upper  river;  and  it  is  niy  duty  to  renew  the  recomineu* 
dation  made  last  year  in  regard  to  preliminary  surveys  in  couneelion 
with  the  work. 
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I  most  again  respectfoUy  invite  attention  to  the  increase  in  the  ton- 
nage of  the  river,  and  to  my  statement  made  in  the  original  plans  and 
estimates  submitted  several  years  ago,  that  in  my  opinion  the  time  would 
come  when  the  vast  commerce  of  this  territory  would  demand  the  applica- 
tion of  the  lock  and  dam  system  to  this  river.  And  I  must  again  note 
here,  as  applicable  to  all  my  annual  reports,  that  while  charged  with  a 
vast  territory,  well  watered  with  navigable  streams,  the  people  inhabit- 
ing the  territory  are  so  little  conscious  of  the  resources  they  possess  in 
their  fertile  fields,  timbered  hills,  and  mineral-stocked  mountains  and 
natural  waterways  that  it  is  only  by  the  most  strenuous  efforts  that  any- 
thing like  an  accurate  showing  of  commerce  can  be  obtained.  I  again 
repeat,  also,  that  the  White  Kiver  has,  at  least,  all  the  iK)ssibiIities  of 
the  Tennessee  River,  with  a  margin  in  its  favor. 

It  is  my  duty  to  state  that  the  time  has  come,  in  view  of  the  com- 
merce, to  take  up  the  question  of  locks  and  dams.  (See  pp.  1406  and 
1407,  Annual  Report  Chief  of  Engineer^,  1888.) 

OOMMEBCE. 

The  general  statement  in  regard  to  commerce  remains  the  same  as 
iB  the  report  for  1891. 

A  number  of  enterprising  citizens  have  responded  to  the  inquiries 
for  commercial  statistics  of  this  river  during  the  past  year,  and  agree 
that  the  improvement  is  of  vast  importance. 

The  following  extract  from  a  statement  of  Capt.  T.  B.  Stallings  is 
worthy,  of  mention  : 

There  hare  been  gretit  advantages  derived  Arom  the  work  done  on  the  river  from 
Batesville  to  MoBee  Landing;  the  channel  has  been  deepened  so  that  boats  can  make 
the  trip  on  6  inches  less  water  than  before  the  work  was  done,  and  if  continued 
wonld  do  great  good,  as  it  wonld  furnish  transportation  to  the  vast  tonnage  that 
would  comedown  the  river;  otherwise  it  has  to  go  overland. 

Tonnage tons..  173,964 

Money  statement. 

July  1, 1892,  balance  unexpended $85. 61 

Amount  appropriated  by  act  approved  July  13,  1892 75,000.00 

75, 085. 61 
June  30, 1893,  amount  expended  iuring  fiscal  year 26, 284. 10 

July  1, 1893,  balance  unexpended 48,801.51 

July  1, 1893,  outstanding  Uabilities 8,9-21.81 

July  1,1893,  balance  available 39,879.70 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895  153, 815. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

ExptiMe  account. 


PayroH $13,764.28 

General  supplies 3, 038. 05 

Subsistence 1,991.70 

Lumber 1,542.28 

Fuel 744.35 

Traveling  expenses 162.04 

Stationery 179.03 

Transportation 39.35 

Rent 86.00 

Telephone  rent 5.00 

XHOaS— 133 


Medicine $43.25 

Skiffs  and  oars.  < 50.00 

Typewriter 95.00 

United  States  towboat  Henry 

Sheldon 4,500.00 

Eeserved   in    United    States 

Treasury  for  freight  charges  54. 77 

Grand  total 26,284.10 
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W6. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

The  first  appropriation  ever  made  for  this  reach  of  river  became 
available  August  11,  1888. 

Prior  to  this  time  the  channel  was  choked  with  logs  and  soags;  over- 
hanging trees  interfered  with  smokestacks,  and  several  shoals  inter- 
fered with  low-water  navigation. 

The  project  proposes  -the  removal  of  logs,  snags,  and  overhanging 
trees  from  the  town  of  Eiverside,  Ark.,  to  the  mouth  of  the  river. 
This  operation  will  incidentally  improve  these  shoals,  as  they  are 
caused  in  the  majority  of  c^ses  by  an  accumulation  of  logs.  Seven 
thousand  dollars  was  the  amount  appropriated;  $3,000  for  the  con- 
struction of  a  snag  boat  and  $4,000  for  the  operating  expenses,  work- 
ing at  or  near  extreme  low  water,  the  boat  being  constructed  of  light 
draft  for  this  purpose. 

Up  to  June  30, 1890,  the  entire  surti  except  $7.11  had  been  expended. 
The  snag  boat  was  built  and  operated  as  far  down  as  Walkers  Ferry, 
leaving  36  miles  of  river  yet  to  be  worked.  The  boat  was  operated  just 
as  near  low  water  as  it  could  be  moved  and  with  a  draft  of  only  14  inches. 
It  will  be  seen  that  only  the  main  channel  could  be  worked,  as  it  surely 
could  be  found  at  the  low- water  stage.  The  obstructions  encountered 
were  more  formidable  than  the  reconnoissance  showed,  one  snag  when 
lifted  often  bringing  up  several  others. 

By  act  approved  July  13, 1892,  $2,000  were  appropriated. 

During  the  fiscal  year  ending  June  30, 1893,  $2,825.58  were  expended. 

The  boat  was  put  in  the  field  and  operations  commenced  at  the 
mouth  of  the  river  December  13,  1892,  and  worked  to  withiu  about  8^ 
miles  of  the  town  of  Riverside,  which  point  was  reached  March  8, 1SK)3, 
when  the  funds  became  practically  exhausted,  and  the  boat  was  re- 
turned down  the  river  as  far  as  the  Little  Rock  and  Memphis  Railway 
bridge,  with  a  view  of  sending  it  to  the  Black  River,  but  with  the 
$2,000  made  available  by  the  sale  of  the  boat  to  the  appropriation, 
"Improving  Black  River,  Arkansas  and  Missouri,''  by  proper  authority, 
it  made  it  possible  to  do  the  much-needed  work  in  mis  stream,  and  it 
was  thought  best  to  continue  the  work  without  her  having  to  be  re- 
turned to  this  river  for  the  work  after  the  Black  River  had  been  com- 
l)leted.  The  boat,  therefore,  resumed  operations  about  April  12, 1893, 
and  continued  work  until  April  24,  when  high  water  stopped  economical, 
effective  work  at  James  Ferry,  a  point  about  13  miles  below  the  town  of 
Riverside.  During  the  season  there  were  removed  278  snags,  2,299 
overhanging  trees  were  cut,  and  16  drift  piles  destroyed.  High  water 
greatly  interfered  with  the  work  during  tiie  entire  season. 

Farly  in  the  next  fiscal  year  work  will  be  resumed  at  about  1.6  stage 
and  it  is  believed  the  funds  available  will  complete  the  work  so  far  as 
the  original  project  contemplated. 

There  is  a  demand  for  additional  work  to  improve  low- water  naviga- 
tion, which  is  undoubtedly  needed,  but  this  is  beyond  the  approved  plan. 
In  doing  pioneer  work  of  this  kind,  the  advance  in  the  prosperity  of  the 
country  often  brings  work  that  the  original  conditions  did  not  warrant. 
This,  however,  belongs  to  the  people,  not  to  the  engineer,  but  the  engi- 
neer,  in  self-defensci  should  note  it  as  under  his  cognizance. 
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COMMERCE. 


The  general  Btatement  in  regard  to  commerce  remains  the  same  as  in 
the  Beport  for  1891. 

The  following  extract  from  a  letter  irom  Mr.  A.  F.  Maberry,  contains 
all  new  data  available: 

There  are  several  millious  of  dollars'  worth  of  the  finest  timber  un  this  river  and  at 
present  it  is  very  hard  to  get  it  marketed,  the  navi^tion  is  so  baa.  There  are  now 
stave  boats  ready  to  come  up  and  buy  our  timber,  if  they  could  get  up.  The  Mem- 
phis and  Little  Rock  Railway  Company  have  been  the  means  of  keeping  boat«  out 
of  the  river  for  more  than  twenty  years,  by  not  having  a  draw  in  their  bridge  span- 
ning this  river,  and  we  want  something  done  by  the  General  Government  to  relieve 
US  of  the  blockade.  Some  seasons  before  this  bridge  was  built,  we  had  three  boats 
rniming  in  this  trade.  Boats  running  here  now  would  soon  build  up  a  good  trade. 
The  lands  along  the  river  are  very  fertile,  and  there  are  many  large  plantations  along 
its  shores. 

If  the  people  knew  they  could  get  this  river  open  to  navigation,  they  would  be 
very  enthusiastic,  but  they  have  been  subdued  by  the  railway  company  so  long  they 
have  about  given  it  up. 

Tonnage^  logs foot..  125,000,000 

Money  statement. 

Received  on  account  of  sale  of  Uuited  States  snag  boat  Riverside $2, 000. 00 

Amount  appropriated  by  act  approved  July  13, 1802 2, 000. 00 

4,000.00 
.hue  30,  1893,  amount  expended  during  fiscal  year 2,825.58 

July  1,  1893,  balance  unexpended 1,174.42 

July  1, 1893,  outstanding  liabilities 273.00 

July  1, 1893,  balAuce  available 


901.42 


JExpem$e  account. 


PayroW..... $2,001.36 


Cieneral  supplies 

Hubsistence 

Lumber 

Traveling  expenses 

8tatlonery 

Transportation .  • . . 


90.18 
321. 10 

1.68 
14.80 

1.00 
13.00 


Capstan .$575.00 

Medicine '        .50 

Deposited  to  credit  of  United 

States  Treasury 6.96 


Grand  total 2,825.58 


W7. 
IMPROVEMENT  OF  LITTLE  RED  RIVER,  ARKANSAS. 

No  change  in  this  report  since  last  year. 

The  small  balance,  $167.12,  available  July  l,  1892,  was  expended  in 
care  of  propeity  and  records. 

Money  state^nent. 

July  1,  1892,  balance  unexpended $300.12 

June  30^  18^1  amount  expended  during  fiscal  year 300.12 

jLjtpcnse  avcoitnt, 

PayroU $294.00 

General  supplies 5. 37 

Stotiouery .75 

enM»dtotal.««».,^««f  •«,*«««*««* * 300.1dy 
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W  8. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

Before  any  improveinents  were  made  upon  this  river  the  magiiificeut 
timber  which  lines  its  banks  overhang  its  narrow  and  deep  channel, 
giants  of  the  forest  stretched  across  it  from  bank  to  bank  in  falling, 
debris  from  logging  camps  lodged  in  the  same,  producing  shoals,  all  of 
which  presented  a  formidable  array  of  obstacles  not  only  to  navigation, 
but  to  any  attempts  at  improving  the  same. 

The  original  plan  for  its  improvement  contemplated  the  removal  of 
the  obstructions  and  the  improvement  of  the  shoals,  the  latter  by  wing 
dams.  A  few  sloughs  were  to  be  closed  so  as  to  confine  the  water  to 
the  main  channel.  The  work  has  been  steadily  carried  forward  with 
very  small  appropriations  at  irregular  intervals  for  upwards  of  fourteen 
years.  In  the  earlier  operations  the  appliances  were  not  adapted  to 
the  heavy  work  on  hand.  In  latter  years  suitable  appliances  having 
been  secured  more  rapid  progi-ess  has  been  made.  Its  channel  being 
narrow,  water  deep,  and  banks  firm  it  is  one  of  the  most  satis&ctory 
streams  in  this  district  to  improve. 

Up  to  June  30, 1892,  $65,961.44  had  been  expended  in  carrying  out 
the  above  plan,  giving  a  very  good  river  from  the  mouth  up  to  the 
mouth  of  Current  Biver,  making  a  visible  impression  upon  the  formida- 
ble obstructions  between  that  point  and  Poplar  Blu^  Mo.,  in  conjunc- 
tion with  the  appropriation  under  the  heading,  ^^  Improving  Black 
River,  Missouri." 

During  the  fiscal  year  ending  June  30, 1893,  $6,178.28  was  expended. 
After  undergoing  much  needed  repairs,  the  boat  was  put  into  the  field 
September  1,  and  operated  from  Poplar  Bluff,  Mo.,  to  the  mouth  of  the 
river,  which  point  was  reached  November  30, 1893.  On  this  reach  of 
river,  a  distance  of  about  253  miles,  818  snags  were  removed,  9,315  trees 
cut,  and  24  masses  of  driftwood  destroyed,  making  effective  work  and 
clearing  the  river  of  obstructions. 

After  reaching  the  mouth  of  the  river  the  boat  was  returned  to  the 
Oache  Eiver,  to  which  apppropriation  it  belonged,  and  was  ^erwardH 
sold  (by  proper  authority)  to  the  appropriation  "Improving  Black 
Biver,  Arkansas  and  Missouri,'' but  it  was  thought  best  to  do  the  neces- 
sary work  in  the  Cache  Eiver  with  the  funds  made  available  by  this  sale 
while  the  boat  was  in  that  river,  rather  than  to  return  it  to  this  work 
after  the  Black  Eiver  work  had  been  completed. 

The  sale  of  the  United  States  snag  boat  Henry  Sheldeuj  belonging  to 
this  appropriation  (by  proper  authority),  to  the  appropriation  "Im- 
proving White  Eiver,  Arkansas,''  made  it  possible  to  do  more  work 
upon  the  Black  Eiver. 

The  deserving  character  of  this  stream,  on  account  of  its  deep  water 
and  permanent  banks,  the  magnificent  territory  drained  by  the  river, 
rich  in  the  finest  agricultural  lands  and  splendid  timber,  a  country 
susceptible  practically  of  unlimited  development,  and  settling  up  with 
a  good  class  of  people,  combined,  call  aloud  for  due  attention  to  their 
commercial  interests. 

It  would  seem  like  a  redundancy  to  reiterate  facts  that  have  so  often 
appeared  in  my  annual  reports  in  regard  to  the  great  benefits  to  be 
conferred  by  the  opening  of  this  river  and  to  the  deserving  character 
of  the  stream,  on  account  of  its  deep  water  and  permanent  banks,  yet, 
as  I  come  to  know  this  stream  more  and  more  thoroughly  fh)m  yeea  to 
year,  I  am  more  convinced  that  the  recommendations  made  in  the  past 


APPENDIX  W — ^REPORT   OF   CAPTAIN   TABER.  2117 

shonld  not  only  be  renewed  bnt  emphasized  in  their  renewal.  My 
plan  has  been  to  secure  an  annual  contingent  of  $8,000  for  this  work, 
bnt  this  has  been  departed  from  so  far  in  the  amounts  of  the  appropri- 
ations that  nothing  less  than  $42,000  would  adequately  meet  the  re- 
quirements of  the  situation.  It  may  be  stated  that  with  the  expendi- 
ture of  this  sum  as  a  whole  a  magnificent  artery  of  commerce  would  be 
effectively  opened,  which  would  need  but  very  little  attention  for  its 
maintenance. 

COMMEROB. 

No  new  data  has  been  secured  in  regard  to  commerce  since  last 
report. 

TonDftge - tona..  51,960 

Moiwy  statement 

Jvilj  1, 1S92,  balance  unexpended $280. 9ii 

Received  on  account  of  sale  of  United  States  towboat  Uenr^  Sheldon  ...  4,500.00 
Amonnt  appropriated  by  act  approved  Jnly  13, 1892 5, 000, 00 

9, 780. 96 
Jnne  90, 1893,  amonnt  expended  during  fiscal  year 6, 178.28 

July  1, 1893,  balance  nneiroended 3,602.68 

July  1, 1893,  outstanding  liabilities 2. 75 

July  1, 1893,  balance  available ,..      3,599.93 

{Amount  (estimated)  required  for  completion  of  existing  project,  annually      8. 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1895   42, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harb«r  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

Expen$e  account. 


Pay  roH $3,031.01 

8ul>BiAtence 628.75 

General  supplies 213. 14 

Lumber 62. 50 

Traveling  expensoH 1 12. 92 

Stotionery 35.70 

Transportation 3.50 


Rent la'J.OO 

Medicine 5. 15 

Reserved     in    United    States 

Treasury  for  freight  charges.  .  61 


Grand  total 4^178.28 


W  9. 

IMPROVEMENT  OF  BLACK  RIVER,  MISSOURI. 

Ko  change  in  this  report  since  last  year. 

The  small  balance,  $20.59,  available  July  1, 1892,  was  expended  in 
the  care  of  the  property  and  records. 

Money  statement 

July  1,  IS92y  balance  unpxpende<l $95.59 

June  30,  1SSK3,  amount  mpended  during  fiscal  year 95.59 
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Expense  account 

Payroll f7B.9> 

General  Biipplies 15. 34 

Subsistence 8. 90 

Stationery .  Ui 

Grand  total - ,.  95.59 


Wio. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  ARKANSAS. 

Earliest  appropriations  made  for  this  river  under  any  head  were 
made  by  act  approved  March  2, 1803. 

Summing  up  all  the  various  works  of  improvement,  it  may  be  inferred 
that  prior  to  1833  this  river  was  much  choked  with  drift  piles,  logs 
and  snags,  it«  waters  spread  out  through  a  great  variety  of  sloughs, 
while  overhanging  trees  added  to  the  difficulties  of  navigation.  In  the 
originally  adopted  project  snagging  operations  figured  largely,  and  at- 
tempts have  been  made  to  close  up  some  of  the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  Biver  and  {dso 
with  the  Black  Eiver,  that  it  is  impossible  to  give  exactiy  how  mneh 
had  been  expended  upon  the  St.  Francis  River  to  June  30,1884.  From 
June  30, 1884,  to  June  30, 1890,  $24,000  were  appropriated^  912,000  in 
1884,  $8,000  in  1886,  and  $4,000  in  1888,  and  this  had  been  practically 
expended.  The  history  of  its  exx)enditure  is  the  history  of  all  work  in 
new  countries  with  entirely  inadequate  appropriations  made  over  long 
reaches  of  river.  Most  constant  and  careftd  study  has  been  given  to 
making  the  money  do  as  much  work  as  possible.  The  snag  boat 
Johnson  was  first  designed  for  this  river,  and  its  light  draft,  great 
l)Ower,  and  light  running  expenses  were  first  utilized  on  this  river. 
A  vast  amount  of  very  hard  pioneer  work  has  been  done.  Once  or 
twice  sickness  in  the  swamps  has  demoralized  the  crew.  Diverse 
interests  have  opx>osed  the  boat's  progress  here  and  there,  but  with 
steady  i)ersistence  the  work  has  been  carried  on,  looking  to  the  ulti- 
mate opening  of  the  river  as  contemplated  in  the  original  project.  The 
little  reach  above  the  Sunk  Lands  has  been  well  opened  and  greatly  to 
the  advantage  of  commerce.  The  transfer  of  the  boat  has  caused  great 
delay.  This  has  been  obviated  by  building  a  separate  twin  boat  partly 
out  of  the  appropriation  to  operate  above  the  Sunk  Lands  in  conjunc- 
tion with  the  appropriation,  "  Improving  St.  Francis  River,  Missouri.'' 

Up  to  June  30, 1892,  $27,956.86  had  been  expended  as  individual  or 
distinct  appropriations  for  this  river. 

During  the  fiscal  year  ending  June  30, 1893,  $3,795.61  was  expended. 

The  boat  was  put  into  the  field  late  in  September,  1892,  and  effective 
operations  carrie<l  on  from  the  town  of  vi  adison.  Ark.,  to  the  mouth  of 
the  river,  a  reach  of  river  of  about  66  miles  in  length  and  badly  in 
need  of  work.  One  thousand  and  forty-six  snags  were  removed,  9 
drift  piles  destroyed,  and  446  overhanging  trees  cut. 

This  work  was  between  September  ^  and  November  23, 1892. 

The  season  for  active  operations  on  this  stream  being  pra<ttical]y  at 
an  end,  the  boat  was  laid  up  on  the  latter  date,  at  Ma(Sson|  Ark 


I 
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COMMEBCTB. 

No  new  data  has  been  secured  in  regard  to  commerce  since  lant  re- 
jHurt. 

Tonnage tons..  70,000 

Money  statement. 

Jnty  1, 1892,  balAnoe  unexpended $43.14 

Amount  appropriated  by  aot  approved  Jnly  13, 1892 8, 000. 00 

8, 043. 14 

Jnne  30, 1893,  amount  expended  during  fiscal  year 3,795.61 

July  1, 1893,  balance  unexpended 4,247.53 

July  1, 1893,  outatanding  liabilities 135.20 

July  1,  1898,  balance  available 4,112.33 

{Amount  (estimated)  required  for  completion  of  existing  proJect,aimually  '  8, 000. 00 
Amount  that  can  be  profitably  ex]>ended  in  fiscal  yearending  June30, 1895    28, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3|  1893. 


Expenu  account. 


Payroll $2,858.52 


General  supplies. 

Subsistenoe.  ^ 

Lumber 

Fuel 

Traveling  expenses 

Stationery ». 

'lYansportation .  • .  ^ 


162.27 
.528.84 
1.84 
13.30 
74.85 
36.21 
24.06 


Rent 

Medicine 


Reserved  in  the  United  States 
Treasury  for  freight  charges. 


$80.00 
7.05 


3, 786. 94 


8.67 


Grand  Total 3, 796. 61 


Wxx. 

IMPROVEMENT  OF  ST.  FRANCIS  felVER.  MISSOURI. 

The  first  appropriation  made  for  this  work  was  that  of  $5^000  by  act 
of  August  11, 1888.  Prior  to  this  time  the  river  channel  was  choked 
with  logs  and  snags,  Overhanging  trees  interfered  with  the  smoke- 
Htacks,  and  several  shoals  interfered  with  low-water  navigation.  The 
original  project  contemplated  the  removal  of  the  shoals  12  miles  below 
(Ireenville,  Mo,,  the  removal  by  a  snag  boat  of  stumps,  snags,  and  over- 
hanging trees  from  Greenville,  Mo.,  to  the  town  of  St.  Francis,  Ark. 

Up  to  June  30,  1890,  $5,000  had  been  expended  opening  up  very 
thoroughly  the  river  trom  Greenville,  Mo.,  to  a  point  about  80  miles 
above  St.  Francis,  Ark.  A  few  obstructions  were  removed  over  this 
latter  reach. 

By  act  approved  September  19, 1890,  $10,500  were  appropriated  to 
carry  on  the  work.  As  much  trouble  had  been  experienced  in  getting 
the  snag  boat  A.  B.  Johnson  through  the  Sunk  Lands,  this  being  a  bar- 
rier imx>a8sable  except  at  extreme  high  water,  and  being  a  natural  divi- 
sion of  the  river  into  its  districts,  rather  than  the  arbitrary  one  at  St. 
Francis^  Ark.,  proper  authority  was  secured  to  build  a  snag  boat  the 
duplicate  of  the  Johnson^  to  operate  above  the  Bunk  Lands  altogether. 
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leaving  the  Johnson  for  the  work  below^  and  also  for  the  work  in  Little 
Eiver. 

Daring  the  fiscal  year  ending  June  30, 1891,  this  boat  was  bnilt  and 
equipped.  From  the  time  the  boat  ^as  completed  to  the  close  of  the 
fiscal  year,  the  water  was  too  high  for  effective  operations. 

Daring  the  fiscal  year  ending  June  30, 1892,  $4,687.09  were  expended 
between  the  town  of  St  Francis,  and  the  Big  Driit,  70  miles  up  the 
river. 

The  $3,000  made  available  by  the  sale  of  the  boat  belonging  to  this 
river  to  the  appropriation  <^  Removing  obstructions  in  the  Arkansas 
Biver,  Arkansas  and  Kansas,"  by  proper  authority,  made  it  possible  to 
do  much  needed  work  on  this  stream. 

Diiring  ther  fiscal  year  ending  June  30, 1893,  $3,186.24  was  expended. 
The  boat  took  the  field  about  April  1, 1893,  and  commenced  operations 
about  70  miles  above  the  town  of  St.  Francis,  Ark.,  at  the  Big  Drift. 
A  channel  of  3  feet  to  15  feet  in  depth  and  75  feet  to  150  feet  in  width 
was  cleared  through  the  obstruction,  about  3  acres  of  drift  being  re- 
moved in  the  operations. 

After  this  was  completed  the  boat  continued  operations  down  the 
river  to  the  town  of  Kennet,  Mo.,  about  45  miles  below  St.  Francis, 
which  point  was  reached  on  May  13.  There  were  removed  during  tliis 
time  346  snags,  1,097  overhanging  trees  were  cut,  68  drift  piles  de- 
stroyed, and  21  heavy  snags  and  drift  jams  broken  up  and  destroyed. 

As  before  stated,  operations  stopped  at  the  Big  Drift,  consequently 
the  shoals  12  miles  below  Greenville  wer^  not  reached.  In  the  near 
future  this  reach  of  river  will  require  careful  attention ;  the  territory 
is  a  rich  and  fertile  one,  and  some  judicious  effort  to  overcome  these 
shoals  in  the  interest  of  low- water  navigation  will  be  a  demand  in  the 
interest  of  the  increased  commerce. 

The  claim  supposed  to  be  presented  by  the  Dunklin  County  Trans- 
portation Company  for  a  cut-off  owned  by  them  and  for  which  the  act 
provides  payment,  has  not  yet  been  presented,  and,  as  stated  in  a  for- 
mer report,  it  is  doubtful  if  it  ever  will  be. 

Two  thousand  dollars,  however,  has  been  reserved  to  meet  this,  if 
ever  presented.  This  money  will  eventually  be  applied  either  to  im- 
prove the  cut-off  or  the  old  river,  as  may  seem  most  expedient.  The 
increase  in  commerce  in  the  upper  river  warrants  an  expenditure  of 
additional  money  between  St.  Francis  and  Greenville.  According  to 
law,  however,  I  apprehend  that  any  estimates  would  not  be  in  order  in 
this  report,  as  it  would  be  new  work. 

OOMMBBCE. 


* 


No  new  data  has  been  secured  in  regard  to  commerce  since  last 
report. 

Tonnage tons..  70,000 


• 


Money  statement, 

July  1, 1892,  balance  unexpended $3,170.23 

Received  on  account  of  sale  of  United  States  snag  boat  MUhohH 3, 000. 00 

6, 170. 38 

June  30, 1893,  amount  expended  during  fiscal  year 3, 188. 34 

July  1, 1893,  balance  unexpended , 3,983.99 

July  1,1893,  outstanding  liabilities , 48.69 

July  1,  1893,  balance  available 2,985.30 
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Expense  aceouni, 

Payron $2,462.81 

General  sapplies 183.81 

Snbsistonoe.. 454.84 

Liomber * 1. 95 

Fuel 1.12 

Traveling  expenses 72. 05 

Transportation 1. 00 

Medicine 8.18  ' 

3, 185. 76 

Reserved  in  United  States  Treasury  for  freight  charges , .48 

Grand  total 3,186.24 


W  12. 
IMPROVEMENT  OF  LITTLE  RIVER,  MISSOURI. 

Ko  change  in  this  report  since  K^at  year. 

The  small  balance,  $20.52,  available  Jnly  1, 1892,  was  expended  in  the 
care  of  property  and  records. 

Money  atatemefit 

Jaly  1,  1892,  balance  unexpended _. $20.52 

Jiine30,  1^6^  amount  expended  daring  fiscal  year 20.52 

Erpenne  account , 

Payroll $0.25 

General  supplies 11.04 

Subsistence 6. 98 

Stationer^'.... 2.25 

Grand  total 20.52 


W  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

On  July  20, 1892,  the  wreck  of  the  steamer  John  Matthewsj  in  the 
channel  of  the  Arkansas  Eiver  at  Van  Buren,  Ark.,  which  lay  half 
bnried  in  water  against  the  piers  of  the  bridge  of  the  St.  Louis  and  San 
Francisco  Kail  way  Company,  was  reported  to  the  Secretary  of  War  by 
that  company  as  an  obstruction  to  navigation  and  a  menace  to  their 
property. 

In  accordance  with  instructions  contained  in  fourth  indorsement  on 
this  paper,  dated  Office  Chief  of  Engineers,  U.  S.  Army,  August  13, 
1892,  and  approved  by  the  Secretary  of  War  under  date  of  August  16, 
1892,  in  which  an  allotment  of  $800  was  recommended  to  be  m^efrom 
the  permanent  indefinite  appropriation  provided  by  act  of  June  14, 
1880,  for  removal  of  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  the  proper  steps  for  the  removal  of  this  obstruction  were 
taken  as  provided  for  in  chapter  211,  Supplement  to  the  Eevised  Stat- 
utes of  the  United  States. 
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The  sum  of  $401.30  was* expended  in  the  removal  of  this  obstruction. 
The  XJ.  8.  snag  boat  Wicliita  was  dispatched  to  the  scene  of  the  wreck 
and  commenced  operations  on  February  7, 1893,  and  on  the  14th  of  the 
month  had  succeeded  in  removing  this  obstruction  to  navigation. 

Money  statement. 

Amount  allotted  nncler  act  of  Jnne  14, 1880 $800.00 

Deposited  to  credit  of  United  States  Treasury $398. 70 

June  30, 1893,  amount  expended  during  iiscal  year 401. 30 

800.00 


Frpeiise  account, 

Payron $282.33 

General  supplies 16. 28 

Subsistence' 43.  W 

Traveling  expenses , 9. 80 

Fuel 42.02 

Advertisements -. 2. 00 

401-30 

Deposited  to  credit  of  United  States  Treasury 398. 70 

Grand  total 800.00 


W14. 

PRELIMINARY  EXAMINATION  OF  SALiNE  RIVER,  ARKAKdAa 

[Frintod  in  House  Ex.  Doc.  No.  236,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  op  ISngineers, 

United  States  Army, 
Wdshington^  D.  C,  February  2^  1893. 

Sir:  T  have  the  honor  to  submit  the  accompanying  copy  ot  report 
dated  January  24, 1893,  upon  preliminary  examination  of  Saline  Biver, 
Arkansas,  made  by  Capt.  H.  S,  Taber,  Corps  of  Engineers,  in  oompli- 
ance  with  the  provisions  of  the  river  and  harbor  act  approved  July  13, 
1892. 

It  is  the  opinion  of  Capt.  Taber  that  Saline  River  is  worthy  of  im- 
provement to  the  extent  of  removing  snags  and  other  obstructions.  In 
view,  however,  of  the  sparse  development  of  the  tiibutary  country, 
notwithstanding  the  expenditure  of  $20,000  in  work  upon  this  river, 
the  Division  Engineer,  Col.  C.  B,  Comstock,  Corps  of  Engineers,  does 
not  consider  the  river  worthj  of  improvement  by  the  United  States.  I 
concur  in  the  opinion  of  the  division  engineer. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  OeiUy  Chief  df  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 
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bepob'v  of  capt.  h.  b.  taber,  corps  of  engineers. 

United  States  Engineer  Office, 
Little  Hock^  Arfr.,  Jamiary  24^  1893. 

General:  J  have  the  honor  to  submit  herewith  the  following  report 
of  the  preliminary  examination  of  the  Saline  River,  Arkansas,  in  com- 
pliance with  the  provisions  of  river  and  harbor  act  of  July  13, 1892. 

Already  having  in  my  ofifice  the  data  of  a  thorough  preliminary  ex- 
amination of  this  river  to  a  point  320  miles  above  its  mouthy  made  in 
January,  1887,  it  only  remained  to  collect  commercial  statistics  of  a 
later  date  or  up  to  the  present  time,  to  enable  me  to  make  a  very  full 
report  upon  the  matter. 

A  competent  man  of  experience  was  engaged  for  the  purpose  and 
whose  report  will  be  found  appended. 

A  reference  to  Annual  Report  Chief  of  Engineers,  1887,  p. .  1546, 
will  show  a  statement  to  the  eftect  that  in  the  reach  of  river  from  Big 
Island  to  a  point  60  miles  above  there  is  only  water  enough  for  navi- 
gation ftom  Februaiy  to  June  1.  It  is  only  a  question  of  water,  as 
there  are  no  obstructions,  except  the  railroad  bridge. 

A  very  careful  examination  was  made,  but  as  there  could  be  nothing 
done  to  increase  the  supply  of  water  it  does  not  seem  desirable  to  enter 
into  details. 

As  to  the  reach  from  Big  Island  to  the  mouth,  a  distance  of  260  miles,  my  annnal 
report  for  18S5,  p.  1596,  Annual  Report  Chief  of  Engineers,  1885,  states  that  work 
was  completed  upon  this  reach  Decemher,  1884,  and  that  the  river  was  left  in  a  good 
navigable  condition  at  medium  stages,  as  hi^h  as  Longview,  and  at  high  water  as 
high  as  Mount  Elba,  a  point  28  miles  above  Big  Island. 

As  to  the  necessity  of  further  improvement  of  the  reach  from  Big 
Island  to  the  mouth,  on  p.  1598,  Annual  Eeport  Chief  of  Engineers, 
1885,  after  careful  consideration,  I  state-y- 

That  this  will  at  some  time  be  a  valuable  artery  of  commerce  there  seems  little 
room  for  doubt,  but  at  present  the  country  is  not  sufficiently  settled.  It  would  seem 
advisable,  now  that  it  is  pretty  well  cleaned  out,  to  watch  the  results  in  the  way  of 
developing  the  country  before  another  appropriation  is  made.  «*  *  *  xhe  ques- 
tion of  further  improvement  is  left  contingent  upon  the  result  of  the  work  done 
so&r. 

Again,  on  p.  1388,  Annual  Rei)ort  Chief  of  Engineers,  1886, 1  state: 

There  was  expended  on  this  river  up  to  June  30,  1885^  $20,951.70.  This  has  given 
much  relief  to  navigation  and  practicaUy  cleared  the  river  so  far  as  present  naviga- 
tion demands. 

Since  Pecember,  1884,  no  work  has  been  done  on  this  river,  and  con- 
sequently it  is  more  or  less  obstructed  with  snags  and  overhanging 
trees,  and  at  one  point,  9  miles  above  Saline  and  some  distance  below 
Big  Island,  an  immense  **rack  heap"  or  "boom,"  composed  of  drift 
and  heavy  logs  has  formed,  reaching  from  bank  to  bank  and  about  250 
yards  in  len^h,  completely  obstructing  navigation.  No  further  exam- 
ination will  be  necessary  to  enable  me  to  submit  plans  and  estimates 
for  the  improvement  of  the  navigable  reach  of  this  river. 

In  view  of  the  foregoing  facts  and  statements,  I  am  of  the  opinion 
that  the  river  is  worthy  of  improvement  so  far  as  it  relates  to  the  re- 
moval of  snags,  logs,  drift,  the  cutting  of  overhanging  trees,  and  the 
removal  of  the  obstructions  above  Saline  mentioned  above.  No  fur- 
ther survey  will  be  required  to  submit  an  estimate. 


J 
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Before  closing  this  report  I  respectfully  invite  attention  to  the  reports 
referred  to  above  for  more  detailed  statements  in  the  premises,  if  re- 
quired. 

I  am,  sir,  very  respectftilly,  your  obedient  servant, 

H.  S.  Tabeb, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer^ 
Southwest  Division.) 

[First  indorsemMit.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
New  Yorky  January  31y  1893. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
The  headwaters  of  the  Saline  Biver  are  about  120  miles  from  its 
mouth,  in  a  direct  line. 

Up  to  June  30, 1885,  $20,951.70  had  been  expended,  and  the  river 
was  reported  in  excellent  condition ;  but  it  was  also  reported  that  there 
was  little  commerce  on  the  river.  It  would  appear  from  the  present 
report  that,  in  spite  of  the  $20,000  formerly  spent,  it  is  difficnlt  to  esti- 
mate the  commerce,  as  the  country  is  but  sparsely  developed. 

Under  these  circumstances  I  do  not  think  the  river  worthy  of  im- 
provement by  the  United  States. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt.  Brig.  Oen.^  U.  8.  A., 

Division  Engineer, 


RBPORT  OF  MR.  A.  WALKER,  JR.,   OVBRSBER,  UPON  COMMERCIAL  STATISTICS  OT  VA- 
LINE RIVER  FROM  RI80N,  ARK.,  TO  WARREN,  ARK. 

U.  S.  TowBOAT  Cleveland,  January  20, 189S. 

Captain;  I  have  the  honor  to  submit  the  following  report  of  the  commercial  sta- 
tistics of  Saline  River,  Arkansas,  from  a  point  near  Risen,  Ark.,  to  Saline,  Ark. 

According  to  your  orders,  I  proceedea  to  Risen,  Ark.,  by  the  shortest  possible 
route,  viz :  via  the  Arkansas  Valley  Railroad  to  Pine  Blutf,  thence  via  St.  Louis,  Ar- 
kansas and  Texas  Railroad  to  Risen,  Ark. ;  thence  via  hack  lio  McKinnis's  sawmill. 

The  bridge  of  the  St.  Louis,  Arkansas  and  Texas  Railroad  at  this  point  (MoKin- 
nis's  sawmill)  is  so  low  as  to  obstruct  the  passage  of  stave  boats  and  rafts.  I  had 
no  means  of  ascertaining  the  stage  of  the  water  in  the  river,  but  it  was  within  2 
feet  of  the  lower  stringers  of  the  bridge  the  time  of  my  inspection,  December  28, 
1892.  This  bridge  has  occasioned  a  great  amount  of  wreckage  both  to  stave  boats 
and  rafts,  and  is  a  great  source  of  annoyance  to  those  who  use  the  river  for  trans- 
portation. 

Mr.  W.  C.  McKinnis,  who  has  located  a  new  sawmill  ntor  the  bridge  crossing  and 
who  has  just  lately  returned  from  a  trip  of  inspection  of  the  upper  river,  estimates 
that  there  are  200,000  acres  of  good  timber  land  which  will  cut  about  3,500  feet  to 
the  acre,  of  pine,  gum,  cypress  and  oak.  Mr.  McKinnis  expects  to  commence  running 
his  logs  this  spring  and  will  operate  from  above.  At  low  water,  eight  stave  barges 
passed  through  the  bridge  this  year  (1892)  with  cargoes  of  35,000  barrel  staves  (oak) 
per  barge;  these  barges  are  floated  to  Monroe,  La.,  and  points  below  on  the  Missis- 
sippi River. 

There  are  but  three  farms  which  lie  directly  on  the  Saline  river,  most  of  the  farms 
being  from  1  mile  to  5  miles  back  from  the  river;  these  farms  are  very  fertile  and 
fairly  well  cultivated.  I  estimate  that  there  are  about  10,000  acres  of  land  cultivated 
in  cotton  and  com  between  Rison  and  Warren,  Ark.,  contingent  to  the  river.  The 
products  from  these  farms  are  hauled  overland  to  Rison,  Kingland,  Warren,  Men- 
ticello,  and  even  to  Pine  Bluff,  a  distance  of  from  10  to  30  miles.    No  estimate  of' 
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live  stock  oan  be  given,  but  it  is  large.  There  are  no  towos  alons  the  Saliiie  river, 
imd  at  the  present  stage  of  high  water  bat  very  little  logging  and  rafting  are  being 
done,  and  bat  few  choppers  are  at  work. 

Below  Loves  Ferry  I  saw  at  least  3,09Q,000  feet  of  pine,  oak  and  cypress  logs  along 
the  banks  waiting  to  be  rafted  to  Gates's  Mill,  which  is  located  abont  5  miles  above 
the  bridge  at  Saline,  Ark. ;  besides  these  logs  there  are  about  150,000  oak  barrel 
stares  piled  along  the  banks.  The  farmers  and  timbormen  complain  bitterly  of  the 
lack  of  transportation,  and  the  Saline  River  is  the  natural  and  at  present  the  only 
highway  foF  this  large  section  of  conntry.  The  river  could,  if  kept  in  good  con- 
dition,  draw  its  commerce  from  15  miles  from  either  bank,  without  competition. 
Jdost  of  the  lands  are  what  are  termed  ^'bottom  lands,''  and  will  yield  on  an  average 
of  65  boshelb  oi  com  or  400  pounds  of  ginned  cotton  to  the  acre,  bat  the  lands  are 
opening  np  very  slowly,  owing  to  the  lack  of  transportation.  From  Risen  to  War- 
ren, a  distance  of  about  50  miles  by  water,  the  river  banks  are  lined  with  a  fine 
powth  of  oak,  gum  and  cypress  of  large  size  and  thick  growth.  No  products  are 
tiransported  down  the  river  except  the  products  from  the  timber,  sucn  as  staves, 
loffB,  croesties,  etc. 

Just  above  Gates's  sawmill  and  about  9  miles  above  the  bridge  at  Saline,  is  an 
Immense  ''rack  heap,"  which  reaches  from  bank  to  bank  and  about  250  yards  long, 
completely  cutting  off  the  rivernavigation ;  this  ''rack  heap''  is  mainly  due  to  pine- 
log  rails  which  have  been  ran  down  against  the  drift  and  snags,  and  have  sunk  in 
the  channel.  This  "rack  heap"  is  so  firmly  packed  that  no  pressure  from  water 
above  could  possibly  move  it. 

It  is  a  difficult  matter  to  estimate  the  commerce  of  Saline  River,  as  the  country  is 
l>at  sparsely  developed  owing  to  lack  of  traosportation. 

If  the  river  was  put  in  a  navigable  condition  it  would  be  the  means  of  opening 
up  this  country. 

Very  respectfcdly,  your  obedient  servant, 

A.  Walker,  Jr., 

Ovtneer. 

Capt.  H.  S.  Tabsr, 

Cof^B  of  Engineen,  U,  8,  A, 


W  15. 

PRELIMINARY  EXAMINATION  OF  FOURCHE  LE  FEVRE  RIVER,  ARKANSAS. 

[Priutod  in  House  Ex.  Doo.  No.  229,  Fifty ••eoond  CoDgress,  second  tession.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army,- 
Washingtonj  D.  C,  February  i,  1893. 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
the  2l8t  ultimo  from  Capt.  H.  S.  Taber,  Corps  of  Engineers,  of  the  re- 
sults of  preliminary  examination  of  Fourche  Le  Fevre  River,  Arkau- 
saSy  made  to  comply  with  provisions  of  the  river  and  harbor  act  ap- 
proved July  13, 1892. 

It  is  the  opinion  of  Capt.  Taber,  concurred  in  by  the  division  en- 
gineer and  by  this  office,  that  this  river  is  not  worthy  of  additional 
improvement  by  the  General  Government  at  the  present  time. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers^ 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 
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bepobt  op  capt.  h.  s.  i?abeb,  corps  of  bnoinebrs. 

United  States  Enginbbb  Officb, 

Little  Bock,  ArlCj  January  31, 1893. 

General:  I  have  the  honor  to  submit  herewith  the  following r^wrt 
of  preliminary  examination  of  Fourche  Le  Fevre  River,  Arkansas,  in 
compliance  with  river  and  harbor  act  of  July  13, 1892. 

In  August,  1886,  a  thorough  examination  of  the  entire  navigable 
reach  of  this  river,  with  the  exception  of  3  miles,  was  made  in  -person^ 
and  from  special  report  of  the  assistant  engineer  upon  the  other  3 
miles  a  very  full  report  was  made.  I  refer  to  Annual  Eeport  Chirf 
of  Engineers.  1887,  pp.  1533, 1534. 

It  seemed  hardly  necessary  with  this  data  available  that  a  new  exam- 
ination should  be  made,  but  in  view  of  the  fact  that  the  increased  de- 
mands of  commerce  might  warrant  the  improvement  of  this  river,  a 
competent  man  of  experience  was  engaged  to  collect  commercial  sta- 
tistics through  the  country  watered  by  this  stream,  and  whose  r^ort 
is  appended. 

Inthereportof  the  preliminary  examination  referred  to  above  will 
be  found  the  following  paragraph : 

Piney  Shoal  is  perhaps  a  half  mile  in  extent,  and  consists  of  a  flat  ledge.  Bat 
little  could  be  done  for  this,  except  to  remove  a  few  loose  rocks.  It  would  require 
a  lock  and  dam  to  pass  even  lij^ht-draft  boats  over,  this  shoaL  The  demands  of 
commerce  at  present  would  hardly  wafrant  the  expense  incident  to  this  improre- 
ment. 

I  reiterate  the  words  used  at  that  time.  I  do  not  think  commerce 
has  sufficiently  increased  to  demand  this  improvement. 

Since  October,  1891,  no  work  has  been  done  on  the  river.  At  that 
time  the  Whaleback  Rock  at  Red  Ferry  was  removed  to  the  depth  of 
5  feet  The  square  section  through  May  Shoals  was  completed.  Piney 
Shoal  was  cleared  of  obstructions  by  the  removal  of  snags,  logs  and 
ix)cks.  During  the  season  was  also  removed  a  large  num^r  of  snags, 
several  thousand  overhanging  trees  cut,  many  hundred  trees  deadened, 
and  many  drift  piles  destroy^,  giving  to  the  river  a  high  and  medium 
stage  navigation  from  the  mouth  to  Perryville  Landing. 

It  is  believed  that  the  work  accomplished,  together  with  that  pro- 
l>osed  under  present  appropriation,  will  answer  all  the  present  needs 
of  commerce — ^for  several  years  at  least. 

The  boat  belonging  to  this  stream  has  been  sold  to  ^^  Improving  Ar- 
kansas River,  Arkansas,''  and  the  proceeds,  $3,500,  with  the  amount- 
on  hand,  to  be  used  in  the  work  on  the  river. 

Based  on  the  aforementioned  facts  and  statements,  I  am  of  the  opin- 
ion still  that  Fourche  Le  Fevre  River,  Arkansas,  is  not  worthy  of  addi- 
tional improvement  by  the  General  Government  at  the  present  time. 
I  am,  sir,  very  resi)ectfully,  your  obedient  servant, 

H.  8.  Taber, 
Captain  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Bngi- 
neer,  Southwest  Division.) 
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[First  indorsement.] 

U.  S.  Engineer  Office:, 

Southwest  Division, 

New  Yorkj  January  30y  1893. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  district  engineer,  I  do  not  tliiuk  this 
river  worthy  of  further  improvement  at  present  by  the  United  States. 

C.  B.  COMSTOCK, 

Cohnel  of  Engineers,  Bvt  Brig.  Oen.,  U.  S.  J.., 

Division  Engineer. 


BIPORT    OP    MR.    A.    WALKKR,    JR.,    OVKRSEBR,    UPON     COMMERCIAL    STATISTICS  OF 
VOUaCUK  LB  FBVRB  RIVER,  FROM  PERRVV ILLK,  ARKANSAS,  TO  ITS  MOUTH. 

Little  Rock,  Ark.,  January  13, 189S, 

Captain  :  Pnrsaant  to  yonr  onlers,  I  proceeded  to  Fonrcho  Le  Fevre  River,  by  the 
shortest  possible  route,  viz :  via  the  Little  Rock  aud  Fort  Smith  Railroad  to  Morril- 
tou;  thence  via  hack  to  Perry  vi  lie,  Ark. 

VerryHUe, — Perry  ville  is  the  county  seat  of  Perry  County  and  is  situated  directly 
on  the  Fonrche  Le  Fevre  River,  and  is  about  32  miles  from  its  mouth.  It  is  ut 
present  the  head  of  navigation.  It  has  a  population  of  400  inhabitants,  5  general 
merchandise  stores,  2  drug  stores,  2  grocery  stores,  2  hotels,  I  cotton  gin,  3  black- 
smith shops,  aud  1  sawmill  with  a  capacity  of  6,000  feet  of  sawed  lumber  per  day. 

The  imports  of  Perryville  are  chiefly  merchandise,  groceries,  and  drugs,  of  which 
600  tons  IS  received  annually.  Its  exports  are  2,000  bales  of  cotton,  800,000  feet  of 
lumber,  SOO  head  of  cattle,  500  head  of  hogs,  8,0U0  bushels  of  com,  and  500  tons  of 
cotton  seed.  These  importe  and  exports  are  by  river  transportation,  except  that 
which  is  hauled  overland  to  {be  Little  Rock  and  Fort  Smith  Railroad  ;  and  inasmuch 
as  theae  roads  run  through  a  low  country  the  hauling  has  to  be  abandoned  during 
the  winter  or  wet  months,  at  which  time  the  shippers  are  entirely  dependent  upon 
the  river  transportation,  which  is  afforded  them  by  the  steamboats  Annie  Adama, 
Marjf  Moraan,  and  Border  City, 

Below  Ferryville  to  the  mouth,  there  are  no  towns  or  stores  of  any  importance 
whatever.  The  lauds  lying  along  the  river,  and  which  are  almost  totally  dependent 
upon  that  stream  for  their  transportation  of  products,  are  very  fertile,  producing  65 
bushels  of  com  or  three-fourths  of  a  bale  of  cotton  to  the  acre. 

Out  of  the  64  miles  of  river  frontage,  from  Perryville  to  the  mouth  and  back,  a  dis- 
tance of  5  miles  from  either  bank,  there  are  about  20,000  acres  of  land  in  cultivation, 
prodaoing  5,000  bales  of  cotton  and  about  100,000  bushels  of  com.  About  one-half 
of  this  land  is  subject  to  overflow  aud  almost  total  loss  of  crops.  The  banks  of  the 
river  are  lined  with  fine  timber,  mostly  cypress,  oak,  pine  and  ash. 

Rankins  mill,  near  the  bank  of  the  river  and  about  4  miles  below  Perryville,  haa 
a  capacity  of  4,000  feet  of  sawed  lumber  per  day.  Lawson's  cotton  gin,  near  the 
mouth  of  the  river,  gins  from  400  to  500  bales  of  cotton  per  annum. 

There  are  seven  regular  landings  along  the  river  between  Perryville  and  the  mouth 
of  the  river,  but  as  there  are  no  storehouses,  and  no  one  lives  at  them,  no  estimate 
of  their  shipments  can  be  obtained. 

The  transportation  by  boat  is  very  uncertain  on  account  of  their  irregularity  in 
nmning,  and  70  per  cent  of  the  products  of  this  country  And  their  way  to  the  rail- 
itMid,  a  distance  overland  of  from  10  to  25  miles,  and  over  the  most  fearful  swampy 
roads. 

About  1,000,000  feet  of  logs  in  rafts  are  lying  on  or  tied  to  the  banks,  awaiting 
rafting  to  Little  Rock,  Ark.,  the  market  for  most  of  the  timber  from  the  Fourche  Le 
FevreRiver. 

This  ^ear  (1892)  has  been  a  poor  year  for  the  timber  men  operating  in  this  section, 
but  it  IS  expected  that  the  trade  will  be  more  than  trebled  during  1893,  as  the  last 
poor  crops  have  induced  many  men  to  embark  in  this  line  of  business. 

The  commerce  of  this  river  could  be  greatlv  extended  if  there  was  one  packet 
making  regolai*  trips,  so  that  the  shippers  could  depend  uiK>n  them  and  have  some 
t^ertain  date  for  shipment. 

Very  respectmllyi  your  obedient  servant, 

A.  Walker,  Jr., 

papt.  H.  8.  Tabkr, 

Cqtm  of  Liif/ine€r9f  U^.S*4% 
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* 
^  W  i6. 

PRELIMINARY  EXAMINATION  OF  CURRENT  RIVER,  ARKANSAS. 
[Printed  in  Hoose  £x.  Doc.  No.  227,  Fifty-seoond  Congreas,  second  seeaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  February  i,  1893. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  17, 1893,  upon  preliminary  exanflnation  of  Current  River, 
Arkansas,  made  by  Capt.  H.  S.  Taber,  Corps  of  Engineers,  under  the 
provisions  of  the  river  and  harbor  act  approved  July  13, 1892. 

Capt.  Taber  considers, the  river  to  be  worthy  of  improvement  by  the 
General  Government,  and  states  that  no  further  survey  is  necessary 
to  enable  kim  to  prepare  plans  and  estimates  for  the  work. 

The  Division  Engineer,  Col.  O.  B.  Comstock,  Corps  of  Engine^-s, 
deems  Current  Biver,  Arkansas,  ^<  worthy  of  some  small  improvement 
by  snagging.''    This  opinion  is  concurred  in  by  me. 
Very  respectfidly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War, 

report  of  capt.  h.  s.  taber,  corps  of  engineers. 

United  States  Engineer  Office, 

Little  Bocky  ArJc.y  January  17y  1893, 

General  :  I  have  the  honor  to  submit  herewith  the  following  report 
of  the  prdiminary  examination  of  the  Current  Biver,  Missouri  and 
Arkansas,  in  compliance  with  the  provisions  of  the  river  and  harbor 
act  of  July  13, 1892. 

Already  having  data  in  my  office  of  a  preliminary  examination  of 
this  river  made  in  October,  1890,  it  only  remained  to  collect  commercial 
statistics  of  a  late  date,  or  up  to  the  present  time,  to  allow  me  to  make 
a  very  Ml  report  upon  the  matter. 

A  competent  man  of  experience  was  engaged  for  the  purpose,  and 
whose  report  will  be  found  appended. 

A  reference  to  the  Annual  Beport,  Chief  of  Engineers,  1891,  Part  4, 
pp.  2067  to  2071,  will  show  a  very  full  report  of  an  examination  made 
of  this  stream  by  an  experienced  engineer. 

Taking  the  facts  as  presented  in  the  appended  report,  in  connection 
with  the  examination  previously  made,  which  show  a  wonderful  increase 
of  inhabitants  and  commerce  along  this  river  in  the  last  two  years,  I 
can  only  reiterate  that  this  stream  is  worthy  of  improvement,  and  the 
outlay  necessary  for  the  same  is  fully  warranted  by  the  interest  in- 
volved. No  further  examinations  will  be  necessary  to  enable  me  to 
submit  plans  and  estimates  for  the  improvement  of  the  navigable 
reach  of  this  river.  In  the  report  referred  to  above,  the  following  par- 
agraph occurs: 

It  appears  that  there  are  d5  miles  of  this  river  from  the  mouth  to  Van  Buren,  Mo., 
that  are  navigable  throughout  the  whole  year,  as  there  is  an  abundance  of  water. 
The  discharge  at  Van  Buren  at  a  low- water  stage  is  2,200  cubic  feet  per  second. 
About  4  nules  below  this  point  is  a  large  aprijig  which  affords  700  oubio  feet  more. 
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The  ayerage  width  at  low-water  stage  is  200  feet,  and  the  velocity  2.75  miles  per  hour. 
The  flood  oscillation  is  about  16  feet.  The  Current  Kivt  r  at  time  of  flood  is  very 
swifty  and  has  a  tendency  to  clear  the  channel  of  obstructions  in  the  way  of  snags, 
though  many  large  clay-fllled  roots,  too  obstinate  to  be  moved  in  this  way,  are  lodged 
in  the  channel  and  make  serious  obstructions  to  navigation.  Other  obstructions, 
in  the  way  of  shoals,  ma^  be  readily  improved  by  a  system  of  wing  dams,  built  of 
rook  and  willow  brush,  K>r  the  purpose  of  contracting  .the  channel. 

This  style  of  wing  dam  has  been  successfully  operated  on  Upper 
White  Eiver.  The  commerce  demanding  the  improvement  of  this  river 
is  approximately  estimated  to  be  140,000  tons  of  lumber  per  annum  in 
Carter  County,  Mo.,  besides  21  sections  of  undeveloped  mineral  lands 
(iron  and  lead),  of  which  I  have  specimens  now  in  my  office  that  will 
compare  favorably  with  the  ores  of  Iron  Mountain  and  De  Loze  lead 
mines,  Missouri. 

Van  Buren  alone,  the  county  seat  of  Carter  County,  exports  800  car 
loads  of  lumber  annually,  and  the  town  of  Grandin,  5  miles  from  the 
river,  2,500  cars  per  annum,  besides  millions  of  feet  which  are  floated 
down  the  river  to  other  markets,  and  which  estimates,  it  is  believed, 
would  be  trebled  if  the  river  could  be  safely  navigated. 

In  Eipley  County,  45,000  or  50,000  tons  of  lumber,  5,000  bales  of  cot- 
ton, and  over  300  car  loads  of  merchandise  received.  From  the  State 
Une  to  the  mouth  in  Arkansas  over  40,000  tons  of  lumber,  4,000  bales 

of  cotton,  besides  grain  and  merchandise. 

#  •  •  •  •  •  • 

The  railway  bridge,  which  spanned  the  river  3  miles  below  Van 
Buren  at  the  time  of  the  previous  examination  and  which  was  a»serious 
obstruction  to  navigation,  has  been  removed  by  the  railway  company, 
leaving,  however,  some  piles  still  in  the  river,  which  are  a  dangerous 
obstruction  to  navigation.  It  is  presumed  there  will  be  no  trouble  in 
this  matter,  as  the  railway  company  will  likely  comply  with  the  law, 

when  navigation  demands  the  use  of  the  river. 

#  #  •  .     •  •  •  • 

1  am,  sir,  very  respectfully,  your  obedient  servant/ 

H.  8.  Tabee, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
Ifew  Yorlc^  January  23^  1893. 

BespectfuUy  forwarded  to  the  Chief  of  Engineers. 
The  river  and  harbor  act  of  July  13,  1892,  requires  a  preliminary 
examination  of  Current  Eiver,  Arkansas. 

The  report  of  the  Chief  of  Engineers,  1891,  p.  2068,  states  that  the 
Arkansas  line  is  at  present  the  head  of  steamboat  navigation. 

This  is  about  42  miles  from  the  mouth  of  the  river,  and  is  supposed 
to  be  the  same  as  Pittmans  Landing. 

For  the  reasons  stated  by  the  local  engineer  the  Current  Eiver,  Ar- 
kansas, is  deemed*worthy  of  some  small  improvement  by  snagging. 

C.  B.  Comstock, 
Colonel  of  Engineers^  Bvt.  Brig.  Gen.y  U.  8.  A.j 

Division  Engineer. 
ENO  93 ^134 
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BXPOBT  OF  MR.  A.  WALKER,  JR.,  OYEltSEER. 

Little  Rock,  Ark.,  December  26, 1S9S. 

Captain:  I  have  the  honoT  to  submit  the  following  report  of  commercial  statistics 
of  Current  River  from  Van  Bnren,  Mo.,  to  its  mouth : 

Pursuant  to  your  orders,  I  proceeded  to  Van  Biiren,  Carter  County,  Mo^  by  the 
shortest  possible  route,  viz :  via  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad 
to  Williamsville,  Mo.,  thence  via  the  Cape  Girardeau  and  Southwestern  Railroad  to 
Hunter,  Mo.,  and  thence  via  the  Current  River  Railroad  to  Chicopee,  Mo.,  a  small 
station  across  the  river  from  Van  Buren,  Mo. 

Fan^BMreHj  Missouri. — Van  Buren  is  the  county  seat  of  Carter  County,  Mo.,  and  is 
a  thriving  town  of  300  inhabitants.  It  has  5  general  merchandise  stores,  2  hotels,  2 
blacksmith  shops,  1  flour,  corn,  and  grist  mill,  and  1  livery  stable.  Within  a  radios 
x>f  4  miles  of  Van  Buren,  and  situated  on  the  river,  there  are  5  sawmills  with  a  com- 
bined capacity  of  100,000  feet  of  sawed  lumber  per  day. 

Between  Jacks  Fork  and  Van  Buren,  a  distance  of  25  miles,  it  is  estimated  that 
there  are  900,000,000  feet  of  pine  timber  now  standing  on  and  near  the  river  bank ; 
5,000,000  feet  of  pine  logs  were  floated  down  the  river  to  Van  Buren  this  year.  This 
is  not  considered  a  large  float,  as  the  bad  condition  of  the  upper  river  makes  it  a 
hazardous  undertaking,  and  15,000,000  feet  of  logs  would  have  been  rafted  if  the 
river  had  been  in  good  condition ;  20,000  cedar  logs  or  posts  passed  Van  Buren  dur- 
ing the  year,  not  including  the  hickory,  ash,  and  oak,  of  which  I  could  obtain  do 
reliable  estimate.  This  timber  is  for  points  below,  such  as  Newport,  Ark.,  and  as 
far  down  as  points  on  the  Mississippi  River. 

Four  thousand  five  hundred  acres  of  cultivated  land  lie  on  and  adjacent  to  the 
river  between  Jacks  Fork  and  Van  Buren.  The  products  from  these  farms  are  com, 
wheat,  rye,  and  live  stock.  These  products  are  hauled  and  driven  overland  to  sta- 
tions on  the  Kansas  City,  Fort  Scott  and  Memphis  Railroad,  or  t^  Van  Buren,  a  dis- 
tance of  from  5  to  25  miles.  Owiug  to  the  serious  disadvantage  of  having  no  other 
means  of  marketing  their  products,  these  lands  are  not  opening  up  as  rapidly  as 
would  -be  expected,  considering  their  fertility  and  cheapness. 

Within  2  miles  of  Van  Buren,  and  immediately  on  the  river,  is  a  granite  quarry 
now  leased  by  Messrs.  Brown  &  Burks,  of  Kansas  City,  Mo.  This  granite  is  of  a 
rich,  dark  red  color,  dresses  easily  and  has  successfully  stood  all  tests  as  to  durability 
and  strength. 

Van  Buren  exports  800  carloads  of  lumber  per  annum,  averaging  40,000  pounds  to 
the  car,  but  no  estimate  could  be  obtained  as  to  its  other  shipments,  which  are  wheal. 
corn,  and  live  stock ;  these  products  are  not  sent  to  Van  Buren  for  shipment,  hot  are 
hauled  overland  to  the  main  lines  of  the  railroad.  The  imports  are  mainly  merchan- 
dise, flour,  and  groceries,  and  amount  to  360  tons  for  the  present  year. 

The  minerals,  which  are  mostly  lead,  iron,  copper,  and  zinc,  are  as  yet  undeveloped, 
although  fine  specimens  can  be  seen  at  Van  Bnren. 

About  two  years  ago  the  Current  River  Railroad  constructed  a  wooden  bridge 
across  the  river  at  a  point  nearly  opposite  Van  Buren ;  this  bridge  was  buUt  so  as  to 
enable  them  to  get  to  a  gravel  bank.  It  caused  such  obstruction  to  navigation  and 
rafting  that  a  request  was  made  by  the  lumbermen  for  its  removal;  the  railroad 
company  tore  the  bridge  away,  but  left  some  of  the  piling  standing,  which  has  now 
become  very  dangerous,  owing  to  the  channel  of  tne  river  changing.  They  have 
requested  the  railroad  officials  to  remove  this  piling,  but  no  attention  has  been  paid 
to  their  requests. 

Chicopee, — Chicopee  is  a  small  station  on  the  Current  River  Railroad,  across  the 
river  from  Van  Buren.  It  has  75  inhabitants,  one  general  store,  one  blacksmith 
shop,  and  one  sawmill  with  a  capacity  of  15,000  feet  of  sawed  lumber  per  day. 

Ecenes  Mill. — Keenes  Mills  is  6i  miles  below  Van  Buren.  It  has  a  capacity  of 
30,000  feet  of  sawed  lumber  per  day ;  near  the  mill  is  one  general  merchandise  store. 
The  population  is  25  inhabitismts. 

Chilton. — Chilton  is  situated  on  the  river  about  li  miles  below  Keenes  Mill.  Its 
population  is  about  50  inhabitants.  It  has  two  grocery  stores,  one  general  mer- 
chandise store,  one  clothing  store,  one  restaurant,  and  two  sawmills  with  a  combined 
capacity  of  50,000  feet  of  sawed  lumber  per  day.  Their  imports,  mostly  merchandise, 
flour,  and  groceries,  were  about  100  tons  for  this  year.  Exports  chiefly  consist  of 
pine  lumber,  of  which  article  400  cars  were  shipped  for  1892. 

Grandin. — Grandin  is  the  terminus  of  the  Current  River  Railroad,  12  miles  below 
Chilton  and  about  5  miles  from  the  river.  At  this  point  is  located  the  large  sawmill 
of  the  Missouri  Lumber  and  Mining  Company,  which  has  a  capacity  of  80,000  feet  of 
sawed  lumber  per  day. 

Grandin  is  a  flourishing  town  of  about  300  inhabitants.  It  has  4  general  merchan- 
dise stores,  2  grocery  stores,  2  drug  stores,  and  1  livery  stable. 

No  estimate  could  be  obtained  as  to  its  imports.  Its  exports  are  chiefly  lumber, 
shipping  2,500  xiars  per  annum,  averaging  40,000  pounds  to  the  car.     l*>om  Grandin 
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down  to  Doniphan,  a  distance  of  about  25  milcR,  the  river  is  lined  with  pine  and  oak 
timber  of  (iue  size  and  thick  growth.  Here  and  there  are  small  farms  and  portable 
sawmills.  In  the  bottoms  and  small  coves  the  land  is  cultivated,  is  very  fertile,  and 
produces  good  crops.  Many  acres  of  nuw  land  have  been  cleared  and  opened  up  this 
year.  I  estimate  that  there  are  8,000  acres  under  cultivation  between  Doniphan  and 
Grandin.    This  land  >vill  produce  about  50  bushels  of  corn  to  the  acre. 

In  Ripley  County  the  cultivation  is  much  more  extended  than  in  Garter  County. 
'So  towns  or  stores  are  to  be  seen  through  this  section,  as  all  of  the  trading  is  done 
at  the  stations  aloug  the  main  lines  of  the  railroads,  and  conseouently  leaves  the 
river.  The  distance  to  these  stations  is  from  15  to  25  miles,  the  only  commerce  along 
the  river  being  the  cutting  and  rafting  of  pine,  oak,  ash,  and  hickory  logs,  which 
are  mostly  floated  down  to  the  sawmills  at  Doniphan. 

Doniphan, — Doniphan  is  situated  on  the  river,  and  is  about  41^  miles  below  Van 
Buren.  It  is  the  county  seat  of  Ripley  County,  and  is  by  far  the  most  important 
town  on  the  river.  It  is  connected  with  the  main  line  of  the  St.  Louis,  Iron  Moun- 
tain and  Southern  Railroad  by  a  small  branch  rolid,  20  miles  long,  known  as  the 
Doniphan  Branch.  It  is  a  business  town  of  1,000  inhabitants,  has  1  newspaper, 
1  bank,  8  general  merchandise  stores,  2  hardware  stores,  1  furniture  store,  3  arng 
stores,  2  blacksmith  shops,  1  machine  shop,  3  hotels;  2  sawmills,  2  saw  and  planing 
mills,  and  2  turning  mills,  with  a  combined  capacity  of  60,000  feet  of  sawed  lumber 
per  day ;  1  flour  mill,  with  a  capacity  of  175  barrels  of  flour  per  day.  Three  hundred 
carloads  of  merchandise  and  groceries  were  received  during  this  year,  which  will 
average  25,000  pounds  to  the  car. 

The  shipments  by  railroad  were  700  carloads  of  pine  lumber,  200  carloads  of  oak 
lumber^  75  carloads  of  hoop  poles,  20  carloads  of  cedar  posts,  225  carloads  of  ties, 
averaging  40,000  pounds  to  the  carload;  also  100  carloads  of  live  stock  and  240 bales 
of  cotton. 

The  freight  rate,  flrst-class,  to  St.  Louis,  is  80  cents  per  hundredweight.  During 
the  year  150  rafts  of  sawed  lumber  passed  Doniphan,  going  down  the  river ;  these  rafts 
will  average  20,000  feet  of  lumber  to  the  raft.  No  estimate  could  be  obtained  of  the 
number  of  pine,  oak,  cedar,  and  hickory  log  rafts  which  have  passed  down  the  river, 
bol  it  is  estimated  that  6,000.000  feet  of  pine  and  oak  logs  have  been  rafted  and  run 
to  this  point  alone.  Below  Doniphan  and  to  the  State  line  the  country  is  well  culti- 
▼ate<l  and  yields  good  crops  of  com,  wheat,  oats,  and  cotton,  but  no  definite  estimate 
of  total  yield  comd  be  obtained,  as  these  products  are  hauled  from  15  to  20  miles  to 
the  railroads. 

Buffalo  Creek, — Buffalo  Creek,  12  miles  below  Doniphan,  is  a  section  of  very  good 
and  fertile  lands.  About  6,000  acres  adjacent  to  the  river  is  cultivated,  producing 
about  180,000  bushels  of  corn  and  1,708  bales  of  cotton. 

Fitimane  Landing. — Pittmans  Lauding  is  the  head  of  navigation,  although  at  pres- 
ent the  boats  do  not  run  regularly  on  account  of  the  bad  condition  of  the  river.  There 
is  a  large  tie  and  stave  trade  from  this  poiot,  but  no  estimate  could  be  obtained,  as 
the  ties  and  staves  are  cut  and  floated  down  from  quite  an  extended  length  of  river 
frontage  that  reaches  for  miles.  The  cotton  shipments  from  the  country  lying  be- 
tween Doniphan  and  Pittmans  Landing  and  withm  5  miles  of  the  river  are  estimated 
at  5,000  bales  per  annum.  Below  Pittmans  Landing  is  an  uninhabited  tract  of 
land  which  has  been  practically  undisturbed  except  by  small  portable  sawmills 
and  loggers.  The  stand  of  timber  on  this  tract  is  large  and  of  tlJck  growth ,  mostly 
of  oak  and  cypress.  This  land  is  fertile  and  strong.  Five  miles  back  of  this  tract 
are  finely  cultivated  lands  growing  large  crops  of  cotton  and  com. 

Cherokee  Bap  Country. — At  the  mouth  of  Little  Black  River  is  the  Cherokee  Bay 
country.  This  section  of  land,  which  is  very  fertile,  produces  about  4,000  bales  of 
cotton  and  50,000  bushels  of  com.  The  trading  and  shipping  point  for  this  country 
is  at  Jim  Johnsons,  situated  about  22  miles  above  the  mouth  of  Current  River. 
Boats  ply  to  this  point  all  the  year  round. 

Jim  Jokneone. — Jim  Johnsons  has  about  30  inhabitants,  has  2  general  merchandise 
stores,  1  sawmill  (capacity  20,000  feet  of  sawed  lumber  per  day),  1  feed  mill  and 
cotton  gin.  Its  imports  were  chiefly  merchandise  and  groceries,  and  for  18S2  were 
1.50  tuns;  shipments.  4,000  bales  of  cotton,  150,000  oak  staves,  850,000  feet  of  Inmber, 
hoop  poles,  and  railroad  ties.  Near  Jim  Johnsons  are  2  sawmills,  one  above  and 
one  below.  They  have  a  combined  capacity  of  25,000  feet  of  sawed  lumber  per  day. 
From  this  point  on  down  the  river  banks  are  dotted  with  small  portable  sawmills 
and  logging  camps,  and  there  are  now  in  sight  about  8,000  cross-ties,  300,000  oak 
staves,  and  2,000,000  feet  of  oak,  pine,  cypress,  and  cedar  logs  lying  along  the  banks. 

Ten  million  feet  of  oak,  pine,  and  cypress  logs  are  estimated  to  have  passed  Poca- 
hontas this  year.  The  amount  is  large  when  it  is  takeu  into  consideration  that  the 
railroads  have  built  a  great  many  branches  and  tramways  through  tlie  upper  river 
country  and  are  hauling  logs  and  timber  to  such  points  along  the  main  line  as  Neely- 
ville,  WilliamsTille,  and  Moark. 
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Merchants,  millmen,  and  agricultnrists  who  have  passed  their  lives  along  this 
river  estimate  that  the  improvement  of  the  river  so  that  it  would  he  navigahle  would 
increase  their  trade,  agricultural  interests,  and  value  of  land  over  three  times  their 
present  amount  and  valuation. 

Very  respectfully,  your  ohedient  servant, 

A.  Walkkb,  Jb., 

C/MTMSr* 

Capt.  H.  S.  Tabsb, 

Corps  of  Engineers,  U.  8,  A, 


APPENDIX  X. 


BEPOBTS  OF  CAPT,  8.  W.  BOESSLEB,  COBPS  OF  ENQTNEEB8,  UPON  PBW, 
LIMJNABT  EXAMINATIONS  OF  MEMPHIS  HABBOB  AMD  WOLF  BIVEB 
TENNESSEE. 


1.  Harbor  at  Memphis,  Tenn.,  incladin^  remoyal  of  bar  forming  opposite  the  upptt 

part  of  the  city,  and  bank  protection  along  the  city  front. 

2.  Wolf  Riyeri  Tennessee.. 


Xi. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  MEMPHIS,  TENN.,  INCLUD- 
ing removal  of  bar  forming  opposite  the  upper  part  op  the 
city,  and  bank  protection  along  the  city  front. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  April  5,  1893. 

General:  I  have  tbe  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  made  in  compliance  with  the  foUowing  clause  in 
the  river  and  harbor  actof  July  13, 1892:  <<  Harbor  at  Memphis,  Tenn., 
including  removal  of  bar  forming  opposite  the  upper  part  of  the  city, 
and  bank  protection  along  the  city  front." 

removal  OF  BAB. 

In  response  to  a  clause  in  the  river  and  harbor  act  of  September  19, 
1890,  a  preliminary  examination  of  this  bar,  having  the  same  object  in 
view,  was  made  in  1891,  and  in  my  report  dated  May  16, 1891,*  a  full 
description  is  given  of  the  bar,  the  causes  which  led  to  its  formation, 
and  the  possible  plans  of  improvement  are  discussed.  I  quote  as  fol- 
lows from  this  report: 

The  project  for  the  improvemeDt  of  Memphis  Harbor  and  Memphis  Reach,  as  sub 
mitted  by  Capt.  (now  MsO<)  Miller  in  1882,  and  as  approved  by  the  Commission 
eontemplated  the  reyetment  of  Hopefield  Bend  from  Mound  City  down,  as  the  rapid 
cavinj^  then  in  process,  by  changing  the  position  and  direction  of  the  current, 
threatened  injnrioos  changes  in  uio  bed  of  the  river  in  front  of  Memphis.  The 
position  of  Hopefield  Point  and  the  shape  of  the  bend  above  it  were,  at  that  time, 
favorable  to  the  maintenance  of  the  deep-water  channel  along  Memphis  front,  by 

*See  Annual  Report  Chief  of  Engineers,  1891,  pp.  257  and  3587. 
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oaHsinc  the  main  carrent  to  set  in  to  the  Tennessee  shore  at  the  extreme  npper  end 
of  the  narbor  front  in  the  vicinity  of  the  month  of  Wolf  River.  In  fact,  so  vigor- 
ous was  the  attack  of  the  current  at  this  point,  that  the  same  project  contemplated 
repairing  and  and  strenthening  the  revetment  already  in  place  in  the  vicinity  of 
themouuiof  Wolf  River  and  an  extension  of  the  revetment  upstream  to  the  mouth  of 
]«>ames  Chute.  The  protection  work  in  Hopelield  Bend  was  commenced  in  1882,  and 
beginning  at  Mound  Citywae  extended  downstream  as  rapidlyas  funds  were  provided, 
being  finally  completed  by  the  extension  of  the  revetmenttoHopeiield  Point  in  1888. 
The  long  period  occupied  m  the  execution  of  the  work  was  due  to  the  absence  of  the 
necessary  funds  at  the. proper  time^  and  Hopefleld  Point,  which  was  the  key  to  the 
whole  situation,  was  not  reached  till  it  had  caved  back  about  3,000  feet  from  the  po- 
sition in  which  it  should  have  been  held.  The  bank  line,  as  finally  protected,  pre- 
sents a  nearly  straight  course  along  the  lower  end,  and  the  main  current  of  the  river, 
following  closely  the  same  general  direction,  has  transferred  its  point  of  maximam 
attack  frotu  the  vicinity  of  the  mouth  of  Wolf  River  to  the  lower  end  of  the  paved 
levee  near  the  foot  of  Beale  street.  During  the  progress  of  this  change  in  the  posi- 
tion and  direction  of  the  main  river  current  an  eddy  action  grew  up  along  the  upper 
portion  of  the  harbor,  causing  the  deposit  which  is  the  subject  of  this  report. 

After  describing  the  growth  of  the  bar  during  the  high  water  of  1891 
the  report  continues: 

Taking  into  consideration  the  present  position  of  the  zero  contour,  its  uniform 
curvature  and  general  parallelism  to  the  zero  contour  of  the  opposite  bank  and  the 
form  of  the  protected  bank  above  Hopefield  Point,  I  think  the  conclusion  is  evident 
that  the  present  forces  are  seeking  to  establish  a  new  bank  line  approximately 
along  the  same  contour,  and  that  the  only  way  in  which  this  tendency  can  be  over- 
come and  a  scour  effected  which  will  ultimately  remove  the  bar  will  be  by  means  of 
deflecting  dikes  at  Hopefield  Point. 

All  the  facts  iu  reference  td  this  evil,  excepting  the  result  of  the  last  survey,  have 
been  presented  to  and  taken  under  consideration  by  the  Mississippi  River  Commis- 
sion. In  a  special  report,  dated  December  10,  1889,  to  the  president  of  the  Commis- 
sion, Captain  Leach  set  forth  at  length  the  impairment  of  the  harbor  facilities  of 
Memphis  by  the  growth  of  this  bar,  and  presented  a  project  which  was  designed  to 
ameliorate  the  evil  rather  than  to  cure  it.    The  main  features  of  his  project  were: 

1.  To  build  a  training  wall  or  dike  1,500  feet  long  from  the  present  Mississippi 
bank,  immediately  above  the  mouth  of  Wolf  River,  along  a  suitable  curve  so  as  to 
turn  the  discharge  of  Wolf  River  downstream  along  the  shore. 

2.  To  increase,  if  necessary,  the  natural  discharge  of  Wolf  River  by  clearing  the 
banks  of  its  tributary,  the  Loosa  Hatchie,  of  brushwood  and  timber  and  enlarging 
the  section  of  Sycamore  Bayou  which  connects  the  Loosa  Hatchie  with  the  Missis- 
sippi above  the  head  of  Old  Hen  Island. 

The  conditions  existing  at  that  time  were  sufficient,  in  the  judgment  of  Captain 
Leach,  to  justify  the  hope  of  success  from  this  method  of  treatment,  but  the  aggra- 
vated conditions,  as  they  exist  at  the  present  time,  seriously  affect  the  prospect  of 
even  a  moderate  measure  of  success  under  this  plan,  unless  accompanied  by  a  very 
considerable  and  indeterminate  amount  of  dredging  over  a  distance  of  about  4,000 
feet  from  Wolf  River  down  to  the  lower  end  of  the  bar. 

In  my  judgment  the  situation  has  narrowed  down  to  the  question  whether  it  wiU 
be  best  to  permit  the  formation  of  a  new  bank  line,  which  in  time  would  become 
available  for  the  accomodation  of  shipping,  or  to  attempt  the  removal  of  the  entire 
bar  by  the  construction  of  deflecting  dikes  at  Hopeful  Point.  If  the  latter  course, 
which  I  recommend  for  consideration,  should  be  decided  on,  there  is  sufficient  ds^ 
on  hand  without  further  surveys  to  prepare  a  project.  The  locality  is,  in  my  opin- 
ion, worthy  of  improvement. 

In  his  indorsement  upon  my  rex)ort  Gleneral  Comstock,  supervising 
engineer,  states: 

The  natural  forces  at  work  are  now  tending  to  ^ive  a  new  shore  line,  probably 
somewhere  in  the  vicinity  of  the  present  low- water  line.  These  forces  can  be  coun- 
teracted and  their  results  be  destroyed  in  two  ways— either  by  extensive  dredging 
annually  repeated^  or  by  works  on  the  Hopefield  side,  which  will  force  the  river  l>ack 
to  its  former  position  along  the  upper  part  of  the  Memphis  front.  Either  of  these 
methods  will  be  very  costly,  especially  the  latter,  and  its  success  is  not  certain. 
The  river  is  bow  so  narrow  that  the  bar  apparently  can  not  advance  much  farther. 
These  considerations  have  prevented  the  Mississippi  River  Commiseion  from  under- 
taking any  new  work  at  Memphis.  Temporary  relief  up  as  far  as  the  Anchor  Line 
elevator  oould  be  attained  by  a  moderate  amount  of  dredging. 
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But,  nsing  the  language  of  the  act^  ''the  removal  of  the  bar  forming  opposite  the 
iipx>erpart  of  the  city  or  the  prevention  of  the  river  bank  taking  the  form  that  the 
natural  forces  are  now  giving  it/'  is,  in  view  of  its  great  cost  and  uncertain  results, 
in  my  Judgment  not  a  work  worthy  of  being  done  by  the  United  States. 

The  survey  of  1892  shows  an  increase  in  the  height  and  width  of  the 
bar  over  those  of  the  previous  year  and  a  further  extension  downstream 
of  about  400  feet;  but  with  these  exceptions  the  situation  created  by 
tlie  presence  of  the  bar  is  unaltered. 

There  being  no  new  facts  developed  that  tend  to  alter  the  conclu- 
sions expressed  in  the  report  of  May  16,  1891, 1  have  the  honor  to  re- 
port, adopting  Gen.  Comstock's  opinion,  that  deflecting  works  at 
Hopefield  Point  are  too  costly  and  uncertain  to  justify  serious  consid- 
eration.that  the  removal  of  the  bar  is  not  a  work  worthy  oi;  being  done 
by  the  tJnited  States. 

BANK  PEOTECTION  ALONG  THE  CITY  FEONT. 

The  portion  of  the  city  front  referred  to  by  the  act  is  included  be- 
tween the  mouth  of  Wolf  River,  at  the  upper  end  of  the  city,  and  the 
Kansas  City  and  Memphis  Bailroad  Bridge,  at  the  lower  end  of  the 
city,  a  distance  of  about  13,300  feet.  Of  this  9,500  feet  of  front  is 
already  protected  from  caving  as  follows: 

From  the  mouth  of  Wolf  River  to  the  foot  of  Beale  street,  a  distance 
of  6,500  feet  it  is  protected  by  brush  and  stone  mattresses  laid  at 
various  times  between  1878  and  1887. 

For  a  distance  of  2,100  feet  below  Beale  street  it  is  protected  by  the 
Citizen's  dikes,  constructed  in  1886-87,  andfor  adistance  of  about  1,000 
feet  above  the  bridge  it  is  protected  by  a  continuous  mattress  of  brush 
and  stone,  constructed  by  the  bridge  company  as  a  protection  to  its 
shore  pier  and  abutment.  These  revetments  are  believed  to  be  in 
good  condition  and  in  no  need  of  repair.  The  only  piece  of  bank  re- 
maining unprotected  is  included  between  the  lower  end  of  the  Citizen's 
dikes  and  the  upper  end  of  the  bridge  company's  revetment,  and  is 
3,8CK)  feet  long.  The  caving  here  is  slow  but  constant,  and  the  pro- 
tection against  any  considerable  recession  of  the  bank  is  desirable  in 
order  to  protect  property  and  valuable  land  and  to  prevent  the  chan- 
nel from  taking  an  oblique  direction  to  the  bridge  spans.  The  bank  is 
a  part  of  the  bluff  formation  ujionwliich  the  city  of  Memphis  is  located, 
and  yields  very  slowly  to  the  action  of  the  current.  As  yet  it  has  not 
caved  back  far  enough  behind  the  revetments  above  and  below  it  to 
have  any  very  i)erceptible  influence  in  changing  the  direction  of  the 
current  through  the  spans  of  the  bridge,  but  as  the  caving  is  gradual 
from  year  to  year  the  protection  of  the  bank  will  sooner  or  later  be- 
come necessary,  though  at  present  it  does  not  seem  immediately  urgent. 

The  Improvement  is,  in  ray  opinion,  worthy  of  being  done  by  the 
United  States.  Should  a  special  survey  be  ordered  it  can  best  be 
done  at  the  same  time  the  annual  survey  of  Memphis  Reach  is  made, 
during  the  coming  low-water  season.  No  special  allotment  for  such 
survey  will  be  needed,  as  the  cost  of  the  survey  for  the  reach  will  be 
borne  by  the  Commission's  allotment  for  surveys  and  examinations. 
Very  respectfully,  your  obedient  servant, 

S.  W.  ROESSLEB, 

Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Caset^ 

Chief  of  Engineers^  TJ.  B.  A. 
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[Second  indorttement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
New  rorifc,  April  25^  1893. 

llespectfully  retilrned  to  the  Chief  of  Engineers. 

In  view  of  the  great  cost  and  the  uncertainty  of  the  results  of  an  at- 
tempt to  remove  it,  1  do  not  think  the  removal  of  the  bar  at  the  upi>er 
part  of  the  city  of  Memphis  a  work  worthy  of  being  done  by  the  Gen- 
eral Government. 

The  3,800  feet  of  unprotected  bank  between  the  Citizens'  dikes  and 
the  bridge  revetment  will  probably  need  revetment  sooner  or  later, 
and  is  worthy  of  being  done  by  the  General  Government.  I  concur 
witii  Capt.  Eoessler  in  the  opinion  that  it  is  not  immediately  urgent. 

C.  B.  COMSTOCK, 

Colonel  of  Engineers^  £vt  Brig.  Gen.j  U.  8.  JL.^ 

Divmon  Engineer. 


Xa. 

PRELIMINARY  EXAMINATION  OF  WOLF  RIVER,  TENNESSEE. 

United  States  Engineer  Office, 

Memphis,  TenTUj  April  11, 1893. 

General:  In  compliance  with  Department  letter  of  July  14, 1S92, 1 
have  the  honor  to  submit  the  following  report  of  a  preliminary  exam- 
ination of  Wolf  Kiver,  Tennessee,  required  by  the  river  and  harbor  act 
of  July  13, 1892. 

Wolf  River  is  a  small  stream  in  western  Tennessee  which  empties 
into  the  Mississippi  River  just  north  of  the  city  of  Memphis  and  within 
the  limits  of  the  municipal  corporation.  It  emerges  from  the  bluff 
lands  into  the  bottom  lands  of  the  Mississippi  River  at  a  point  about 
2i  miles  from  its  mouth,  and  from  this  point  to  its  junction  with  the 
Mississippi  it -flows  through  the  alluvial  formation  of  the  Mississippi 
Valley.  All  the  jiavigation  which  the  river  has  at  present  or  is  likely 
to  have  in  the  near  future  is  confined  to  the  lower  2  miles  of  its 
course. 

The  interests  that  are  concerned  in  Wolf  River  navigation  are  the 
Memphis  and  Little  Rock  Railroad  Transfer  Company,  whose  ter- 
minal on  the  Mempliis  side  is  at  the  mouth  of  Wolf  River,  and  the  large 
sawmill  interests  which  line  the  south  bank  of  Wolf  River  for  a  dis- 
tance of  1 J  to  2  miles  above  its  mouth.  These  interests  are  consider- 
able. At  present  the  mills  represent  an  investment  of  $1,500,000,  an 
annual  pay  roll  of  $316,000,  and  an  annual  business  of  $1,835,000.  The 
Memphis  and  Little  Rock  Railroad  Transfer  Company  have  an  invest- 
ment of  $100,000,  and  in  1891  transferred  a  total  of  37,040  cars. 

The  interests  chiefly  to  be  considered  are  the  sawmills  and  other 
manufacturers  of  wood  articles,  all  of  which  are  entirely  dependent  on 
unrestricted  navigation.  Owing  to  the  absence  of  rail  communication 
on  the  opposite  bank  all  the  mills  are  located  on  the  south  bank,  where 
all  the  available  and  desirable  sites  are  occupied.  To  meet  the  demand 
for  new  sites,  a  railroad  bridge  is  being  constructed  across  the  river 
about  one  and  one-half  miles  above  its  mouth,  and  when  completed 
new  mills  will  be  erected  on  the  north  bank.    All  of  these  mills  draw 
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their  supply  of  logs  from  the  Mississippi  Biver  and  are  vitally  depend- 
ent on  an  nnintermpted  navigation  at  all  stages  of  water  of  the 
lower  2  miles  of  Wolf  Biver  and  through  its  mouth  into  deep  water 
of  the  Mississippi  Biver. 

This  piece  of  river  is  subject  to  back  water  from  the  Mississippi 
River  except  at  extreme  low  stages  of  the  latter,  and  deposits  of  silt 
are  annually  precipitated  in  its  channel.  These  deposits  are  regularly 
removed  by  the  freshets  to  which  Wolf  Biver  is  liable  during  local 
rains.  The  freshets  are  often  of  great  violence,  especially  when  the 
Mississippi  is  low^  and  in  the  past  have  proved  sufficient  to  maintain  a 
ebanuel  of  width  and  depth  sufficient  for  the  needs  of  commerce.  A 
few  obstructions,  such  as  sunken  logs  and .  pile^,  render  navigation 
slightly  4ifficult  at  very  low  water;  but  I  am  informed  by  those  inter- 
ested that  on  the  whole  the  channel  is  in  a  satisfactory  condition.  The 
difficulty  lies  in  the  river's  mouth  through  the  oatlying  sand  bar.  Up 
to  1889  there  was  deep  water  where  the  bar  is  now.  In  that  year 
heavy  deposits  occurred,  and  in  order  to  maintain  an  uninterrupted 
channel  through  it  the  Memphis  and  Little  Bock  Bailroad  Transfer 
Company  dredged  a  total  of  twenty-five  days  at  low  water.  In  1890 
they  dredged  a  total  of  thirty-eight  days;  in  1891,  a  total  of  sixty-six 
days,  and  in  1892  a  total  of  only  five  days.  The  small  amount  of 
dredging  required  in  1892  was  due  to  the  increase  in  the  height  of  the 
bar  and  the  greater  concentration  and  scour  of  the  Wolf  Biver  dis- 
charge through  its  channel. 

I  do  not  anticipate  that  any  dredging  will  be  required  this  year,  as 
the  further  increase  of  the  height  of  the  bar  during  the  present  fiood 
and  the  still  greater  concentration  and  scour  of  the  Wolf  Biver  dis- 
charge across  it,  it  is  thought,  will  maintain  a  depth  across  the  bar 
folly  as  great  as  the  depth  of  the  river  above  its  mouth.  Should  any 
dredging,  however,  be  required  in  the  future,  the  work  is,  in  my  judg- 
ment, worthy  of  being  done  by  the  United  States,  and  I  recommend 
that  a  survey  of  Wolf  Biver  channel  across  the  bar  and  of  Wolf  Biver 
proper  above  its  mouth  as  far  as  navigation  is  carried  on  be  made  at 
ntat  low  water. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

S.  W.  BOESSLEB, 

Captain  of  Engineers. 
Brig.  Qen.  Thomas  L.  Casey, 

Chief  of  Engineers^   U.  8.  A. 

(Through  Ool.  C.  B.  Gomstock,  Corps  of  Engineers,  Division  En- 
gineer, Southwest  Division.) 

(Fint  indortanent.] 

U.  S.  Enoineeb  Office, 

Southwest  Division, 
New  TorJcy  April  25 j  1893. 

Bespectfiilly  forwarded  to  the  Chief  of  Engineers. 
I  am  of  opinion  that  the  mouth  of  Wolf  Biver  is  worthy  of  improve- 
ment by  the  General  Government  by  a  moderate  amount  of  dredging. 

C.  B.  COMSTOCK, 

Colonel  of  Engineers^  Bvt.  Brig.  Oen.j  U.  8.  A., 

Division  Engineer. 
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REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MO.,  OF  GASCONADE  AND  OSAGE 
RIVERS,  MISSOURI,  AND  OF  KASKASKIA  RIVER,  ILLINOIS. 


REPOBT   OF  MAJ.   CHAS.  J.  ALLEN,    CORPS  OF  ENGINEERS,   OFFICER 
IN  CHARGE  J  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  189S. 


DfPROVRMENTS. 


1.  Removing  snags  and  wrecks  from  Mis- 

BisBippf  River. 

2.  Mississippi  River  between  Ohio  and 

Missouri  rivers. 


3.  Harbor  at  St.  Lonis^  Mo. 

4.  Gasconade  River,  MissoorL 

5.  Osage  River,  Missouri. 

6.  Kaskaskia  River,  Illinois. 


Fnitbd  States  Engineer  Office, 

St.  LouiSy  Mo.j  July  5, 1893. 

Oenrral:  I  have  the  honor  to  transmit  herewith  the  annual  re- 
ports for  the  works  under  my  charge  for  the  fiscal  year  ending  June 
30,  18d3. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  8.  A. 


Y  I. 


REMOVING  SNAGS  AND  WRECKS  PROM  MISSISSIPPI  RIVER. 

Before  this  work  was  inau^urftted  the  navigation  of  the  river  was 
very  much  interfered  with  by  numerous  snags,  logs,  etc.,  which  had 
lodged  in  the  channel,  and  to  which  a  new  accession  was  brought  down 
on  each  rise  of  the  river,  thus  constantly  adding  new  and  unknown  ob- 
structions to  those  already  there.  A  large  number  of  wrecks,  danger 
ous  to  navigation,  also  occupied  the  channel.  For  the  removal  of  tlicso 
obstructions  appropriations  were  made  as  early  as  1824,  and  the  proj- 
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ect  adopted  consisted  of  building  boats  suitable  for  removing  the 
snags,  etc.,  and  operating  them  whenever  the  stage  of  water  was  favor- 
able for  the  work  and  funds  were  available. 

The  total  amount  expended  for  this  purpose  cannot  be  definitely 
given,  as  previous  to  the  appropriation  made  by  act  of  March  3, 1879, 
a  general  amount  was  appropriated  to  be  applicKl  to  several  streams  as 
their  needs  required. 

Congress,  by  act  of  March  3, 1879,  appropriated  the  first  specific  sum 
for  removing  snags,  wrecks,  etc.,  from  the  Mississippi  Kiver,  and  that 
appropriation  was  followed  by  others  until  1888,  when,  by  the  act  of 
August  11  of  that  year,  an  annual  expenditure  not  to  exceed  $100,000, 
for  this  purpose  was  authorized.  Under  that  act  operations  have 
been  carried  on  annually. 

The  two  snag  boats,  the  H,  0.  Wright  and  the  J.  N.  Macomby  oper- 
ated during  the  past  fiscal  year  between  the  mouth  of  the  Missouri 
River  and  New  Orleans,  La. 

The  Wright  began  work  on  August  8  and  operated  continuously 
until  March  29,  last.  The  Macomb  began  on  August  19  and  worked 
until  February  14,  at  which  date  it  was  disabled  by  breakage  of  the 
crank  pin  of  the  port  main  engine. 

The  work  accomplished  by  the  two  boats  is  given  in  the  following 
table : 


Kame  of  snag  boat. 


H.G.Wright. 
J.  N.  Mac<mib 


Total 


Snaga 
ptdlM. 


1,658 
1,388 


2,946 


Trees 
cat. 


4,009 
3,305 


8,214 


Drift 
piles  re- 
moved. 


12 

4 


10 


Miles 
run. 


10.237 
7,745 


17.982 


The  boats  were  thoroughly  overhauled  during  the  spring  and  neces- 
sary repairs  made,  together  with  some  small  renewals  of  machinery. 

Two  new  capstan  engines  ordered  for  the  Wright  were  well  under 
way  at  the  close  of  the  year. 

The  work  accomplished  by  the  snag  boats  is  of  great  benefit  to  the 
navigation  of  the  river.  Formerly  the  wrecking  of  steamboats  by  ran- 
ning  on  snags  was  of  firequent  occurrence,  but  since  the  snag  boats 
have  been  regularly  at  work  such  wrecks  are  seldom  heard  of. 

An  annual  appropriation  of  an  amount  not  to  exceed  $100,000  having 
been  made  for  the  work,  the  snag  boats  will  patrol  the  river  whenever 
necessary  in  order  to  keep  the  channel  clear  of  obstructions. 

Amount  expended  on  this  work  to  June  30, 1892,  under  all  specific 
and  annual  appropriations,  including  that  of  March,  1879,  $834,260.77. 

Amount  expended  on  the  work  during  the  fiscal  year  ending  June 
30, 1893,  $96,497.23,  a  detailed  statement  of  which  expenditure  is  given 
iu  the  accompanying  tables  Kos.  1  and  2. 

Appropriations  mtide  hjf  Congress  for  removing  obstructions  in  Mississippi  Biver, 

By  act  of— 

March  3,1879 , 1 $100,000.00 

June  14,  1880 100,000.00 

March  3,  1881 80,000.00 

AagU8t2,  1882 85,000.00 

July  5,  1884* 72,950.63 

AugU8t5,  1886 56,250.00 

August  11, 1888 100,000.00 


*This  appropriation  was  for  $75;000^2,950.67  of  whioh  was  osod  on  this  work. 
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For  fiscal  year  ending — 

June  30,  1890* $49,089.17 

June  30,  1891 92.720.97 

June  30,  1892 98,250.00 

June  30,  1893 96,497.23 

Total 930,758.00 

Money  statement 

Amount  drawn  under  section  7,  act  of  August  11,  1888 $96,497.23 

June  30, 1893,  amount  expended  during  fiscal  year 96, 497. 23 

July  1, 1893,  amount  available  for  fiscal  year  1893-'94 100, 000. 00 


Table  No.  1. — Detailed  atatement  of  erpendiiures  made  in  connection  with  the  work  of 
removing  ohetructiona  in- the  Mieeissippi  Biver  during  fiscal  year  1893,  as  required  iy 
eeeiion  7  of  the  river  and  harbor  act  of  August  11,  1888, 


Month. 


1892. 
July.. 

Aug.. 


Sept... 


Yoacher. 


1 

2 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

30 

31 

1 

2 

8 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 


To  vbom  paid. 


N.  O.  Nelson  Manafactaring  Co 

William  Gray 

Hired  men 

do 

do 

Carl  Seta 

Francis  Whittaker  &  Sons 

John  J.  Ganabl  Lumber  Co 

Anchor  Line  Store 

M.M.  Buck<&Co 

St.  Louis  Art  Co 

O.  F.  Conklin 

Alice  A  rro  8  tron  c 

Hnse  &  Loomis  Ice  and  Transportation  Co. 

Fulton  Iron  Works 

Charles  Miller,  trustee 

Fond  Engineering  Co 

Western  Anthracite  Coal  Co 

Bischoflf-Gregg  Meat  and  Vegetable  Co  . . . 

David  Nicholson 

E w aid  Iron  Co- 

N.  O.  Nelson  Manufkcturlng  Co 

T.Bradley 

J.  N.  Montgomery 

G.  E.  Meissner 

St.  Louis PoetOffice 

Carl  Sets 

Drey  &Kahn 

Fulton  Iron  Works 

Schroeter  Bros 

Lammert  Furniture  Co 

G.  E.  Meii«8ner 

Hired  men ^ 

C.  Weir  ...^ 

Yaleutiu  Rcsch 

Hired  men 

Samuel  Smith 

Hired  men 

do 

do 

Natchez  Ice  Co 

C.  Pichetto 

Joe  Hirsch *. 

Geo.  Tranb&Co 

Matt  Monaghan  &  Co , 

Peatross,  Cameron  Sc  Co 

Pittsburg  Coal  Co 

James  A.  Tappan 

Cairo  City  Coal  Co 

LeQnanI&  Ellis 

James  Ward  Sc  Son 

David  Nicholson 

Anchor  Lino  Store 


For  what  paid. 


Snpi>lies 

Services  

do 

do 

do 

Subsistence 

do 

Lumber 

Supplies 

do 

do 

Electric-light  plant... 

Services  

Ice 

Bepairing  machinery. 
Covering  water  tanks 

Machinery 

Coal 

Subsistence 

do 

Iron,  steel,  etc 

Supplies 

Traveling  expenses . . . 

Services  

Subsistence 

Postage  stamps 

Subsistence 

Window  glass 

Castings 

Lumber 

Outfit 

Subsistence 

Services 

Subsistence 

de 

Services 

do 


Ice, 


do 

do 

do 

etc 

Subsistence. 

do 

do 

do 

Coal 

do 

do 

do 

Oil 


Supplies  and  outfit 

Suosistence 

Supplies 


Amount. 


$177.32 

3G.67 

fK):{.  QU 

1,2LnK83 

1,213.84 

24.25 

18.83 

24.50 

39.50 

5.68 

3.0U 

1, 165. 00 

65.00 

146.22 

2, 300. 50 

13.40 

35.50 

11.00 

398.33 

86.62 

99.85 

105.20 

24.00 

6.00 

30.88 

5.00 

9.60 

2.43 

18.10 

13.26 

2L00 

36.50 

603.00 

22.20 

4.65 

234.40 

30.00 

1, 485. 33 

1,287.67 

802.50 

16.80 

9.25 

40.40 

34.56, 

62.35 

131.20 

548.00 

80.00 

24.80 

2.60 

315. 52 

1.062.42 

363.71 


*Sec.  1,  act  of  August  11, 1888,  provides  for  a  yearly  appropriation  of  $100, 000,  or 
as  much  thereof  as  may  be  necessary,  for  the  purpose  of  removing  snags,  wrecks, 
and  other  obstraotions  from  the  Mississippi  Biver. 
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Table  No.  1. — Detailed  statement  of  expenditures  made  in  canneoHon  with  ihe  weHs  ^ 
removing  obstructions  in  the  Mississippi  Itiver,  etc, — Continaed. 


I 


Month. 


Voucher. 


1892. 
Sept.. 


Oct. 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 
51 
52 
53 
54 
55 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
82 
33 
84 
35 
36 
87 
38 
39 
40 
41 
42 
43 
44 


To  whom  paid. 


MiU.  A.M.  Miller 

H.  C.  Wilson 

James  Sweeney  &.  Son 

Samael  CuppliM  Wooden  Ware  Co. 

F.  U.  Hujjunin 

Kumsej"  &.  Sikomoier  Co. 


For  what  paid. 


llipley  Si.  Bronnou i do 


MileAffe 

Traveling  e.xpcniiea. 

CN>p|NT]iipe 

Unttit 

do    

Stoam  fittings.. 


Jotin'J.  (janahl  Lumber  Co 

J.  H.  Crane 

Wrought  Iron  Kango  Co 

Page  6c  Tolkars 

Simmons  Hardware  Co 

Peterson  &  Homes 

J.  Kenuard  6l  Sons  Carpet  Co 

J.J.Streett  &  Co 

Bzcelsior  Manufacturing  Co 

J.  S.  Morrell  Drug  Co 

Goodvear  Rubber  Co 

Day  Kubber  Co 

M."M.Bnck  &  Co 

Chas.  W.  Bnrstow 

Wm.  Barr  Dry  Goods  Co 

Kobt  D.  Patterson  Stationery  Co 

Whitelaw  Bros 

Ewald  Iron  Co 

Hranch-Crookcs  Saw  Co 

Western  Coal  and  Tow  Co 

E.  A.  Hitchcock 

Huse  &.  Loomis  Ice  and  Transportation  Co. 

Henry  A.  Koettker '  Subsistence 

Elwell&Ward do.... 

Francis  Whittaker  &.  Sous do 

Bischoff-(j  rejig  Meat  and  Vegetable  Co do 

H.C.  Wibou j  Services  ... 

G.  Pantaleoni I  Globes 

Hired  men i  Services  ... 

do ; do.... 

do ! do 

do I do 

do ; do  .... 

Jerr V  Cross j do 

Frank  Miller I do.... 

Valentin  Kesch |  Subair^tence 

Jacob  Walter ; do 

L.  S.  Koorber j do 

Jessie  Hinkle  &  Co ' do.... 

Natchez  Ice  Co Ice 


Lumber 

Outfit 

CaMtingH 

Outfit,  etc 

Outfit  and  suppHes. 

Outfit 

Liiiolcnra 

Oils,  etc 

O.itiit  and  caatings. 

Meilicines 

Rubl>erboot« 

Supplies 

Outfit  and  supplies. 

do 
Outfit. 
Stationery. 
Paints 

Iron,  steel,  etc. 
Drag  saws. 
Coal. 

do 
Ice 


Peatross,  Cameron  &  Co 

Pittsburg  Coal  Co , 

James  A.Tappan 

J.  Hirsch 

Geo.  Traub 

Francis  W  h ittaker  &  Sons 

Ringen  Stovo  (Jo 

James  Ward  &  Son 

Cairo  City  Coal  Co 

E.  A.  Hitchcock 

Paddock  Ilawley  Iron  C<r. 

Peterson  &.  Homes 

Buxton  &  Skinner  Stationery  Co... 

Pago  &.  Tolkacz 

M.M.  Book  &:Co 

(too.  a.  Riibelmann  Hardware  Co. 

Mitchell  Furniture  Co 

J.S.  Merrell  Drug  Co 

Wm.  Z.  Howard 

W.  A.  Bonsack  Lumber  Co 

Elwell&  Wanl 

Henry  A .  Koettker 

Da^'la  Nicholson 

Branch-Crookes  Saw  Co 

J.  H.  Crane 

Consolidated  Coal  Co.  of  St.  Louis. 

Anchor  Line  Store 

N.  (1  Nelson  Manufacturing  Co... 

MatCMonaghan  &.  Co 

John  J.  Qanahl  Lumber  Co 

Simmons  Hardware  Co 

Wrought  Iron  Range  Co 


Coal 

do 

do 

Subsistence 

do 

do 

Stoves 

Supplies 

Coal 

do 

Iron 

Outfit 

Stationery 

Outfit 

Teller  rope 

Outfit  and  supplies 

BiMisprings,  etc 

Medi'ines 

S«'rvices 

Lumber 

Subsistence 

do 

do 

Dragbnws 

Outfit 

Coal 

Outfit  and  supplies 

do 

Subsistence,  etc  ... 

Lumber 

Outfit  and  supplies 
Castings 


$110.  X 

1S.3 

10.1)4 
142 

51.« 
11 M 

sao 

7S.€i 

5LI5 

41.  li 

117.3 

31 S6 

17. » 

27.  (» 

11.53 

15Le 

50.02 

saw 
4a9 

15.» 

in.  19 

13.71 
337.80 
ie2.l9 
116.36 
66.67 
50.91 
328.38 
310.40 

aoo.(» 

2.  IS 

350.00 

1,717.17 

323.00 

1,797.00 

309.00 

9L00 

75.00 

36.96 

22.19 

87.17 

55.33 

10.50 

280.00 

1,283.76 

240.00 

76.11 

13^64 

268.06 

97.-45 

33.96 

228.25 

194.90 

38.80 

10.85 

8.05 

3.55 

87.13 

10.23 

23.00 

22.66 

40.00 

185.24 

4Le2 

113.41 

709.26 

28.80 

6.70 

197.00 

148.69 

8H.85 

23L59 

2.00 

62.36 

6.89 


APPENDIX  Y REPORT  OF  MAJOR  ALLEN. 


2143 


Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  work  of 
removing  ob8tructi4}ns  in  the  Mississippi  liioer,  etc, — Continued. 


Month. 


1892. 
Oct... 


KOT. 


Deo. 


Voucher. 


45 

46 

47 

46 

49 

50 

51 

62 

53 

54 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

•15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

32 

83 

84 

35 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

82 

33 

34 


To  whom  paid. 


Hase  Sc  Loomis  Ice  and  Transportaiioii  Co 

Western  Coal  and  Tow  Co 

Bischoff-Greeg  Meat  and  Vegetable  Co  .. 

Ewald  Iron  Co 

Weatern'  Stove  Manufactaring  Co, 

General  Electric  Co 

Hired  men 

do 

do 

Jerry  Cross 

Hired  men 

do 

Scott  Green 

Francis  Wliittaker  Sc  Sons 

Henry  A.  Koettkor 

David  Nicholson 

FredMunz 

Jacob  Walter 

MattMonaghan  &.  Co 

Geo.  Traub  &  Co 

J .  Hi rsch 

C.  Weir 

Natchez  Ice  Co 

Consolidated  Coal  Co.  of  St.  Louis 

E.  A.  Hitchcock 

Cairo  City  Coal  Co 

Pittsburg  Coal  Co 

James  A.  Tappan 

Peatross,  Cameron  &  Co 

Goodyear  Kubber  Co 

Ripley  &  Bronaon 

Branch-Crookes  Saw  Co 

Fulton  Iron  Works 

O'Connor  &  Harder 

Wm.  Barr  Dry  Goods  Co 

Singen  Stove  Co 

Anchor  Line  Store 

James  Ward  Sc  Son 

Ewald  Iron  Co 

M.M.Buck  &  Co 

W.  A.  Bonsack  Lumber  Co 

Hnse  Sc  Loomis  Ice  and  Trans.  Co 

Simmons  Hardware  Co 

Bischoff-Gregg  Moat  and  Vegetable  Co. . 

H  ired  men 

J  erry  Cross 

Hired  men 

......do 

do 

do 

E.  Glardina 

Katt  Monaghan  &  Co 

Kney,  Lidle  &  Co 

G.E.  Traub 

Pittsburg  Coal  Co 

James  A.  Tappan 

Parker,  Hitter  Nichols  Stationery  Co 

N.  O.  Nelson  Manufacturing  Co 

Consolidated  Coal  Co.  of  St.  Louis 

Cairo  City  Coal  Co 

R.  A.  Hitchoook 

M.M.Buck&Co 

A.  S.  Aloe  &  Co 

Simmons  Hardware  Co 

Elwell&  Ward 

Henry  A.Koettker 

David  Nicholson 

Francis  Whittaker  ^Sons 

Bischotf-Gregg  Meat  and  Vegetable  Co. . 

Jacob  Walter 

Oli ver-Finnle  Grocer  Co 

Charles  Jordan 

J.  Hirsli 

Natchez  Ice  Co 

Peatross,  Cameron  Sc  Co 

F.  Bocler * 

Ewald  Iron  Co 

Sawyer-Man  Electric  Co ♦ 

J'erry  Cross 


For  what  paid. 


Ice 

Coal 

Subsistence 

Iron,  Rt«el,  ete 

Heating  stcve.  etc.. 
lucandtfsceut  lamps. 

Services 

do 

do 

Services  

do 

do 

i\9 

S  nbeistence 

do 

do 

do 

do 

do 

, do 

do 

do 

do 


Coal 


do 

do 

do 

.....ffb 

do 

itubbcr  boots 

Supplies 

Drag  Haws 

Kefrigerating  machines 

Castings,  etc 

Ontlit 

Stove  fixtures 

Outfit  aod  supplies 

Spppl  ies 

Iron  and  8t«el 

Chain  and  wire 

Lumber 

Ice 

Outfit  and  supplies 

Subsistence 

Sor  \-  ices 

do 

do 

do 

do 

do 

Subsiistence 

do 

do 

do 

Coal 

do 

Stationery 

Supj)lies 

Coal 

do 

do 

Lanj|»» 

Tliermoraeter 

Outfit  and  supplies 

Subsi.stcHce 

do 


.do 

do 

.do 

do 

.do 

do 

do 

.do 


Coal 


Covering  steam  pipes. 

Iron 

Incandescent  lamps  . . 
Services 


Amount. 


1. 
1, 


1, 


1, 
1, 


1. 


$23.32 

143. 75 

169. 16 

57.85 

22.28 

28.00 

603.00 

655.50 

476.00 

50.00 

810.00 

343.83 

30.33 

53.44 

65.85 

128.18 

38.98 

39.1^ 

130.50 

84.86 

40.00 

70.40 

27.80 

125.20 

197.99 

5L00 

200.00 

240.00 

280.00 

9.00 

62.55 

14.40 

315.00 

6.60 

66.12 

3.00 

152. 15 

8.29 

76.98 

9.35 

78.48 

38.09 

13.95 

15.70 

403.00 

50.00 

747. 67 

396. 01 

340. 00 

847. 67 

24.05 

200. 04 

7L24 

56.22 

35L04 

360.00 

2.00 

3.21 

78.40 

265.30 

121. 87 

7.50 

7.00 

8.00 

35.10 

26.45 

207. 32 

74.98 

88.70 

24.  G9 

58.74 

64.16 

32.38 

28.50 

140.00 

83.73 

10. 30 

53.35 

50.00 


2144      EEPOET  OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMY, 

Table  No.  1. — Detailed  etatement  of  expenditures  made  in  connection  with  the  work  of 
removing  ohstrnoiione  in  the  Mississippi  JBiver,  etc, — Continued. 


Month. 


1892. 

^/00«  m m  I 


1893. 
Jan... 


Feb. 


March 


Yoaoher. 


85 
88 
87 
38 
39 
40 

1 
2 
8 

4 
5 
6 
7 
8 
9 
10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1 

2 

3 

4 

5 

6 

13 

16 

42 
43 
44 

45 
46 
47 


To  whom  paid. 


Philip  Radden. 

Hirea  men 

do 

do 

do 

do 


H.  M.  Ehrmann  ScBto 

E.A.Hitchcock 

Anchor  line  store 

James  Ward  &Son 

David  Nicholson 

James  A.  Tappan 

EwaldlronCo 

Van  Nort  Bros 

Valentin  Reach 

Francis  Whittaker  &  Sons 

Hnse  A  Loomis  Ice  and  Transportation 
Co. 

Cairo  City  Coal  Co 

Consolidated  Coal  Co.  of  St.  Lonis 

Simmons  Hardware  Co t — 

Pittsburg  Coal  Co 

Peatross,  Cameron  &  Co 

Geo.  Tranb 

Cbas.  Jordan 

C.Weir 

Katcheislce  Co 

MaitMonaghan  Sc  Co 

Bischofl-Gregg  Heat  and  Vegetable  Co . . 

Hf^nry  A.  Koettker 

W.  A.  Bonsack  Lumber  Co ,... 

M.M.Back&Co 

Page  &Tolkacs 

O'Connor  d&  Harder 

Jacob  Walter 

Hired  men 

M^.  A.  M.  Miller 

Western  Stove  Mannfactnring  Co 

Ben  Williams 

Hired  men 

do 

do 

do 

Jerry  Cross 

Wrought  Iron  Range  Co 

Southern  Express  Co 

John  C.  Fowler 

James  C.  Stdger 

Joseph  Stokes , 

H.  H.  Bowen 

Wood  Bodley  &  Co 

L.  S.  Koerber 

Pittsburg  Coal  Co 

James  A.  Tappan 

J.  H.  Coffin  &  Co 

George  Traub 

Matt  Monaghan  &  Co 

Oliver-Finnie  Grocer  Co 

Page  &Tolkacz 

J.  Hirbch 

Peatross,  Cameron  ScCo 

KatchealceCo 

Hired  men 

do 

do 

do 

do 

do 

B.  P.  Elliott 

Jerry  Cross 

St.  Louis,  Iron  Mountain  and  Southern 

Rwy.  Co. 

J.  Hlrsch 

Kney,  Lidle  &Co 

Albert  Raine 

Berton  Sc  Werner 

Matt  Monaghan  Sc  Co 

C.  Weir 


For  what  paid. 


Services 

do- 

do. 

do. 

do. 

do. 


Sabsistenoe ^. 

Coal 

Outfit  and  supplies 

do 

Subsistence 

Coal 

Iron  and  steel 

Supplies 

SuDsistence 

do 

Ice 


Coal 

, do 

Outfit  and  supplies . 

Coal 

do 

Subsistence 

do 

do 

do 

do 

do 

do 

Lumber 

Supplies 

Outfit  and  supplies . 

Castings 

Subsistence 

Services 

Mileage 

Castings 

Subsistence 

Services 

do 

do 

do 

do 

Castings 

Express  charges.... 

Services  

SnbHifltence 

Wo(hI 

do 

Coal 

Subsistence 

Coal 

, do 

Outfit  and  supplies . 

Subsistence 

, do 

do 

Outfit 

Oil  and  subsistence. 

Coal 

Subsistence 

Services 

do 


do 
.do 
.do 
.do 
.do 
do 


Commutation  tickets 


Subsistence. 

do 

do 

do 

do 

do 


Amount 


$28.00 

6J3.00 
1,782.50 

332.00 
1,782.00 

396.00 

37.01 

73.12 

394.35 

790.42 

364.89 

340.00 

37.97 

11.59 

27.53 

127.25 

10.63 


1, 


1. 


1. 


1, 


2C7.90 

115.00 

81.78 

050.00 

392.00 

98.61 

38.23 

42.16 

2.00 

125.11 

104.18 

69.65 

124.30 

15.21 

2L80 

5.50 

36.53 

603.00 

78.16 

2.2S 

17.80 

847.00 

840.00 

846.83 

295.67 

50.00 

30.14 

2.65 

25.00 

28. 4S 

U.25 

51.75 

60.00 

81.68 

845.00 

360.00 

223.55 

200.78 

285.76 

606.56 

4.50 

102.61 

200.00 

80.50 

753.00 

893.67 

720.00 

240.00 

205  00 

69.84 

40.00 

50.00 

12.85 

6L40 
9L40 
93.84 
21.00 
191.04 
14.00 
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Table  No.  1. — Detailed  statement  of  expendiiuree  made  in  connection  tHtk  the  work  of 
removing  obitructions  in  the  MieeiaHppi  River,  ^to.— Continued. 


Kooth. 


1803. 
March 


Yoacher. 


A^  ... 


Xay 


^nae... 


48 
49 
60 
51 
62 
63 
64 
56 
66 
67 
79 
84 
85 
86 
87 
88 
1 

11 
66 

m 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

91 

92 

94 

97 

•8 

2 

3 

4 

6 

14 

33 

44 

45 

50 

54 

66 

97 

98 

99 

100 

101 

102 

103 

104 

106 

106 

107 

108 

109 

114 

Ul 

182 

183 

87 

84 

85 

86 

87 

88 

89 

90 

91 

92 


To  whom  paid. 


Jacob  Walter 

ITatchex  Ice  Co 

James  A.  Tappan 

W.  G.  Coyle  6c  Co 

do 

Peatrofls,  Cameron  &  Co 

Cairo  City  Coal  Co 

Pittoburg  Coal  Co 

The  Ollver-FInnie  Grocer  Co 

Pat.  Norton 

Jerry  Crosa 

Hired  men 

do 

do 

do 

do 

St.  Louis,  Iron  Mountain  and  Southern 
Kwy.  Co. 

Carl  Seta 

Huse  Si  Loomialce  andTranin[>ortation  Co. 
The  Consolidated  Coal  Co.  or  St.  Louis  . . . 
Bischoff-Gregg  Meat  and  Vegetable  Co. .. 

Fred  Muna 

Williams  &  Schevenell 

Francis  Whittaker  &  Sods 

Elwell  AWard 

Matt.  Monaghan  Sc  Co 

David  Niohdson 

Henry  A.  Koettker 

Anchor  Line  Store 

James  Ward  Sc  Son 

Himmelberger  ic  Frlant 

Pittsburg  Coal  Co 

Cairo  City  Coal  Co 

St.  Louis  Ore  and  Steel  Co 

Bau  Claire-St.  Louis  Lumber  Co 

Ewald  Iron  Co 

N.  O.  Nelson  Manufacturing  Co 

George  D.  Barnard  Sc  Co 

Theo.  Heirtz  Sc  Son 

C.  Weir 

Hired  men 

do 

do 

do 

E.  E.  Fnmej,  assistant  engineer 

Thomas  Buttlny 

W.  C.  Ellis  &  Son 

P.  R.  Prfedel  &  Co 

Jerry  Cross 

Oscar  Seta f. 

Pat.  Norton 

Helmbacher  Forge  and  Rolling  Mills  Co. . 

James  Sweney  Sc  Son 

Anchor  Line  Store 

James  Ward  &Son 

The  W.  A  Bonsaok  Lumber  Co 

The  Consolidated  Coal  Co.  of  St.  Louis. . . 

Kupferle  Bros.  Manufacturing  Co 

Ewald  Iron  Co 

Fulton  Iron  Works 

Henry  A.  Koettker 

ElweuA  Ward 

Bischoff-Gregg  Meat  and  Vegetable  Co. . . 

National  Tube  Works  Co 

Shnmons  Hardware  Co 

Hired  men 


For  what  paid. 


.do. 
.do. 


8t.Lonis,IronMountain  and  SoutbomRwy. 

Oscar  Seta 

David  Nicholson 

Peter  Nicholson  &  Sons 

Peterson  ic  Homes 

Hooker-Col ville  Steam  Pump  Co 

Anchor  Line  Store 

James  Ward  ft  Son , 

'James  Sweney  ft  Son Repairs 

St.  Louis  Iron  and  Ki(ohinQ  WorM-  .*.«..!  TiUer  beads,  etc 


Subsistence 

do- 

Coal 

do 

do 

do 

do 

do 

Subsistence,  etc  . . . 
Repairing  furnace. 
Services  


do 
do 
do 
do 
.do 


Commutation  tickets 


Subsistence 

Ice 

Coal,  etc 

Subsistence 

do 

do 

do 

, do 

do 

do 

do 

Zinc,  etc 

White  lead,  oils,  etc. 

Sawing  logs 

Coal 

do 

do 

Lumber 

Iron , 

Steam  fittings,  etc . . . 

Stationery 

Antifriction  metal — 

Subsistence 

Services  

do 

do 

do 

Traveling  expenses. . 

Services  

Repairs 

Lumber 

Services 

Milk 

Repairing  furnace . . . 

Forgings 

Steam  pipe,  etc 

Rivets,  etc 

Candles,  etc 

Lumber 

Coal 

Pittman  brasses,  etc. 

Steel,  etc 

Repairs  machinery  . . 

Subsistence 

do 

do 

Gas  pipe 

Lace  leather 

Services 

do 

do 

Commutation  tickets 

Milk 

Subsistence 

do 

Queensware,  etc 

Steam  p  ump 

Supplies 

do 


Amount. 


$55.45 

9.00 

320.00 

80.00 

100.00 

198.00 

120.00 

1, 440. 00 

273.43 

15.00 

40.00 

653.00 

207.49 

1, 342. 50 

1,  857. 50 

297.84 

24.60 

5.25 
35.43 

331.50 

280.55 

8.72 

43.86 

121.23 
38.72 
48.15 

400.74 

191.55 
16.65 

369. 57 
10.00 

240.00 
84.00 

271.12 
22.18 

159.73 
13.93 

147.30 

11.50 

5.10 

553.00 
1, 355. 16 

119. 33 

1, 418. 00 

23.46 

13.00 

5.00 

4.80 

35.00 

15.50 

64.90 

34.75 

272. 40 

0.28 

10.30 

264.30 

148. 20 
72.00 
78.55 

673.50 

132. 75 
16.20 

221.42 

31.4.5 

2.67 

412.50 

1, 420. 00 

l,334.ri0 

36. 75 

15.50 

455.  no 

157. 23 
1.'>.41 
72.  7ft 

304.11 

113. 10 
IK.  50 
;>6.76 


ENa  93 ^135 
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Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  work  of 
removing  ohatructiona  in  the  Missiseippi  River,  etc, — Continaed. 


Month. 


1893. 
June. 


Vouchor. 


93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 


To  whom  paid. 


James  Beakev  Stove  Co ■ 

N.  O.  Nelson  Manufaotaring  Co 

Phoenix  Planing  Mill  Co 

Western  Anthracite  Coal  Co 

Chas.W.  Barstow 

Wm.  Barr  Dry  Goods  Co 

Geo.  A.  Bubermann  Hardware  Co 

St.  Louis  Electrical  Supply  Co 

If .  M.  Simonds 

The  W.  A.  Bonsock  Lumber  Co 

Hired  men 

do 

do 

Henry  A.  Eoettker 

iiiliido !!!'!"!!!!!!!!!!!!  illiiliiiiliii! 

Gust.  Bischoff 

Elwell&Ward 

Carl  Sets 

John  J.  Ganahl  Lumber  Co 

H  ase  &  Loomis  Ice  and  Transportation  Co 

Fulton  Iron  Works 

do 

Al  f  red  C .  Kern  per 

Ripley  Sc  Bronson 

'MiM-Buckit'co!!!."!.!.*.!!!!!!!!!!!!! 

Simmons  Hardware  Co , 

Sam'l  Cupples  Woodenware  Co , 

Ewald  Iron  Co 

Fairbanks,  Horse  &  Co 

South  St.  Louis  Foundry 


For  what  paid. 


Pans,  eto 

Packing,  etc 

Lumber,  etc 

Coal 

Oas,eto 

Dry  goods 

Ax,  clamps,  etc.. 

Carbons 

Boilers,  pans,  etc. 

Lumber 

Services  

do 

do 

Subsistence 

do 


Total 


do 

do 

do 

Milk 

Lumber 

Ice 

Capstnn  engines,  etc. . . 

Capstan  plates 

Mngncsia  covering  .... 

Vfllves,  etc , 

Ki  vctH 

Iron,  tools,  etc 

Pnntry  ware,  tools,  etc 

Rope,  etc 

Iron  and  steel 

Spice  mills,  etc 

Tlirust  shafts,  etc 


AjDoanl 


1, 
1. 


1* 


114.55 
11.69 
230.  .16 
17.00 
49.  .15 
42.75 
5.67 
12.00 
12.45 
181.99 
867.41 
420.00 
475.00 
162.33 
121. 87 
68.21 
470. 50 
25.70 
15.00 
83.78 
127.50 
430.00 
14.20 
24.10 
87.07 
6.91 
98.  .V) 
60.J9 
196.00 
46.42 
4.82 
860.00 


96,497.23 


Tabt.e  No.  2. — Summary  of  expenditures  for  operating  United  States  snag  boats  H,  G. 
Wright  and  J,  N,  Macomh,  in  connection  with  the  work  of  removing  obstructi<ms  in 
Mississippi  River,  during  flsoal  year  ending  June  SO,  189S» 


Expenditures. 


1892. 


Office  expenses 

Supervision 

Expenses  of  snag  boat  H.G.  Wright: 

Crew 

Outfit 

Fuel ^ 

Subsistence 

Supplies 

Repairs 

Miscellaneous 

Expenses  of  snag  boat  J.  N.  Macomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous 

Store  boat  Abort 


Total. 


July. 


136.67 


13.39 


163.93 


213.99 


August 


$8U.OO 
400.00 

1, 194. 83 
21.00 


355.23 

27.90 

128.30 


1,283.34 
3, 484. 58 


8(H.0O 
11.00 

184.55 
24.00 
35.00 

8,355.72 


September. 


$229.55 
140.06 

2, 120. 17 
119. 80 

1,022.68 

882.78 

201. 77 

161.31 

20.29 

1, 719. 82 
447.39 
261. 61 

1,229.07 

329.81 

473. 89 

37.58 


9,398.07 


October. 


1653.00 
400.00 

2.181.00 
138. 19 
973.08 
957.58- 
320.92 
107.32 
27.83 

4,2U.67 
175.79 

1,463.92 
964.53 
127.74 
1U.45 
4.90 
141.09 

12,892.92 


November. 


$203.00 
200.00 

2, 184. 16 
474.44 

1.042.83 

fil3. 47 

211.  UO 

78.48 


1.035.37 

215. 21 

3.00 

69.15 


6,230.10 
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Tablx  No.  2. — Summary  of  expenditures  for  operating  United  Statee  enag  boats  JOT.  G, 

Wright  and  «/.  N,  Macomb,  etc, — Con  tinned. 


Expenditures. 


Oflloe  expenses 

Superrision 

£xi>en8es  of  snag  boat  H.  G.  Wright: 

Crow 

Outfit 

Fuel 

Subsistence 

Supplies 

Bepairs 

Miacellaneous 

Xzpenses  of  snag  boat  J.  N.  Macomb : 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies, 

Bepairs 

Miscellaneous 

Store  boat  Abert ^ 


Total 


1892. 


December. 


1605.00 


4,365.07 

14.  (K) 

1, 206. 54 

357.44 

0.23 


4,286.18 

7.50 

1.050.07 

625.00 

61.39 

87.94 

2.35 

100.00 


12,839.21 


1898. 


January. 


#603.00 


207.54 
015. 12 
843.41 
191. 93 
224.94 


February. 


717. 14 

1.822.00 

240.40 

88.37 

3.00 


5, 357. 75 


1753.00 
78. 16' 

2,212  00 

72.62 

1, 168. 00 

50:{.  14 

130. 46 

51.19 

2.65 

2, 142. 00 


1,177.80 

1,027.12 

.25 

12.00 


50.00 


9, 380. 39 


March. 


$653.00 
12.25 

2,465.85 


1, 172. 00 

616.88 

8.55 

15.00 


5,407.49 


1,086.00 
185.37 


90.00 


11,712.29 


Bxpenditurea. 


Ofllce  expenses 
Saperviiiion. 


Expenses  of  snag  boat  H.  6.  Wright: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies  .1 

Repairs 

Miscellaneous 

Expenses  of  snag  boat  J.  N.  Maoomb : 

Crew 

Outfit 

Fuel 

Hulisisteuco 

Supplies 

Bepairs 

Miscellaneous 

Store  boat  Abort 


Total 


1893. 


April. 


$147.30 
24.50 


11.75 
784.37 
577.75 
105.60 
147.55 


7.05 
140.25 
656.12 
101.73 
265.40 

2.00 


May. 


$565.50 
423.45 

2,821.09 


60.00 

185.81 

6.80 

478.00 


2,838.00 


88.20 

200.06 

2.67 

1,031.43 


35.00 


June. 


$275.00 
236.75 

1,367.41 
1,713.23 


791.24 

215.64 

726.29 

3.25 

1,420.00 
236.02 
17.00 
818.50 
197.43 
360.66 


2,971.37 


8,736.91 


8.408.51 


Total. 


$5,898.35 
1,916.07 

20.949.75 
2,772.66 
8,404.61 
6,584.73 
1, 429. 80 
2.131.86 
54.02 

23,308.50 

5,075.47 

7, 643. 12 

6,687.17 

923.39 

2,795.00 

70.83 

45L00 


96,497.23 


Y2. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  MISSOURI 

RIVERS. 

The  object  of  the  improvement  is  to  obtain  a  minimum  depth  at 
standard  low  water  of  6  feet  from  the  month  of  the  Missouri  Kiver  to 
St.  Louis,  a  distance  of  16  miles,  and  of  8  feet  at  the  same  stage  of 
water  from  St.  Louis  to  the  mouth  of  the  Ohio  Eiver,  191  miles,  the 
natural  depth  being,  in  many  cases,  from  3^  to  4  feet.  The  channel  is 
divided  at  a  number  of  points  by  islands  forming  sloughs  and  second- 
ary channels  behind  them  through  which  a  good  deal  of  the  volume  of 
flow  is  diverted  to  the  detriment  of  navigation. 

The  initial  point  of  the  work  for  the  lower  portion  is  St.  Louis,  the 
programme  being  to  make  the  work  continuous,  proceeding  down- 
stream from  that  city. 

The  first  work  for  improvement  began  in  1872  and  was  continued 
for  a  number  of  years  as  appropriations  were  made,  the  works  consist* 
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ing  of  dikes  and  dams  of  brash  a^d  stone,  erected  with  a  view  to  con- 
fining the  low- water  yolnme  to  one  channel,  and  of  revetments  to  hold 
and  preserve  the  banks  where  necessary  or  advisable. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881, 
and  contemplates  a  redaction  of  the  river  to  an  approximate  width  of 
2,500  feet  below  St.  Lonis,  the  natural  width  being  in  many  cases 
from  1  to  1^  miles,  and  protection  of  the  alluvial  banks  from  erosion. 
The  methods  employed  are  the  building  up  of  new  banks  from  the 
solid  matter  brought  down  by  the  river  and  which  is  collected  by  means 
of  hurdles  and  revetment  of  the  banks,  both  new  and  old,  when  neces- 
sary. 

At  the  beginning  of  the  fiscal  year  the  work  for  improvement  had 
extended  to  a  distiuice  of  about  5  miles  below  the  head  of  Bush  Tower 
Keach,  but  the  construction  at  a  number  of  i)oints  had  been  left  in- 
complete as  to  number  and  extent  of  works,  in  order  to  observe  the  effect 
of  the  hurdles  as  built.  Considerable  damage  from  floods,  ice,  and 
driftwood  had  been  sustained,  and  some  new  banks  formed  by  the 
hurdles  required  revetment  to  secure  their  permanency. 

During  the  fiscal  year  new  work  was  prosecuted  at  a  number  of 
points,  and  as  far  as  Turkey  Island,  42  miles  below  St.  Louis,  and  ex- 
tensions and  repairs  were  also  made,  all  as  given  below: 

TWIN  HOLLOWS,  WEST  SIDE,  5  MILBS  BELOW  ST.  LOUIS. 

Work  of  constructing  additional  hurdles  began  at  this  point  on  May 
27,  last. 

One  hurdle  (No.  5^),  362  feet  long,  was  built,  and  another  (No.  7)  was 
partly  built  by  the  dose  of  the  year.    Please  see  PL  ^o.  2. 

PULLTIGHT. 

This  locality  is  nearly  opi)osite  Twin  Hollows.  The  work  of  repw*- 
ing  and  extending  the  system  began  March  27  and  continued  until 
April  30,  when,  on  account  of  extreme  high  water,  it  was  suspended 
and  force  and  plant  were  removed  to  Eush  Tower  Beach.  Afterward, 
May  21,  the  force  and  plant  which  had  been  engaged  on  the  Fort 
Ghartres  Eeach  was  brought  to  Pulltight  to  complete  the  work  at  that 
point. 

The  work  done  at  Pulltight  consisted  in  repairing  !Qurdle  No.  4,  in 
extending  it  630  feet,  and  in  driving  about  400  linear  feet  of  drift 
clumps  above  the  old  part  of  this  hurdle  to  protect  it;  also  in  repairing 
Hurdle  No.  5,  and  restoring  it  to  its  original  length;  also,  in  repairing 
Hurdle  No.  2,  and  extending  it  1,200  feet  to  the  original  channel  limit, 
and  in  extension  of  Hurdle  No.  1,  and  construction  of  1,500  linear  feet 
of  new  work  of  Hurdle  No.  6.    Please  see  PL  No.  2. 

The  completion  of  Hurdles  1  and  6,  and  curtaining  all  the  hurdles 
except  No.  2,  remained  at  the  close  of  the  year  to  be  done. 

OHESLEY  ISLAND,  11  MILES  BELOW  ST.  LOUIS. 

The  bank  protection  at  this  point  was  repaired.  This  was  done  dur- 
ing the  first  half  of  the  Hscal  year.    The  location  is  shown  on  PI.  No.  2, 
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BUSH  TOWEB  BEACH,  ^8  MILES  BELOW  ST.  LOUIS. 

Daring  the  fiscal  year,  operations  consisted  in  the  constructfon  of 
6,800  linear  feet  of  bank  protection  of  the  Illinois  shore  ftom  a  point 
near  the  Osborne  field  to  the  lower  end  of  the  wooded  bank  just  above 
Durfee's  Landing.  This  work  was  began  Augnst  10  and  finished 
November  26.  Aboat  1,225  feet  of  bank  along  Lowiy^s  field  was  par- 
tially revetted.  Three  handred  linear  feet  of  Hnrdle  No.  3,  at  MichaePs 
were  repaired.  Gonstraction  of  Hardies  3  and  6  was  began  at  Fish 
Bend,  May  1,  and  work  on  them  con  tinned  to  May  31.  One  tbonsand 
four  handred  and  fifty  linear  feet  of  Hurdle  3  were  nearly  completed 
and  365  feet  of  Hurdle  0  partly  completed.  The  location  of  these  works 
is  shown  on  PI.  No.  3. 

FOBT  OHABTBES  BEAOH,  35  MILES  BELOW  ST.  LOUIS. 

This  reach  extends  firom  Brickey  Mill  to  the  head  of  Turkey  Island. 
The  work  projected  for  its  improvement  includen  protection  of  the  left 
bank  of  the  river  below  Sycamore  Landing,  and  construction  of  a  series 
of  hurdles  to  close  the  chute  west  of  Bruce  Island ;  also  a  series  of  hur- 
dles above  the  head  of  Turkey  Island. 

The  work  of  the  year  consisted  in  protection  of  the  bank,  below 
medium  stage  of  water,  firom  Sycamore  Landing,  downstream,  for  a 
distance  of  5,500  feet,  and  the  building  of  Hurdles  2  and  3,  having  a 
total  length  of  3.525  feet,  on  the  west  side  of  Bruce  Island.  These  hur- 
dles were  consiaerably  damaged  upon  the  breaking  up  of  the  ice  in  the 
latter  iMurt  of  February,  and  subsequently  by  heavy  fields  of  driftwood. 

As  soon  as  possible,  in  March,  following  the  break-up,  the  work  of 
repairing  these  hurdles  was  undertaken,  and  was  continued  until  about 
the  middle  of  May,  when,  on  account  of  the  high  stage  of  water^  work 
on  the  hurdles  was  temx>orarily  suspended. 

The  location  of  the  work  is  shown  on  PI.  No.  4. 

All  the  above  work  was  done  by  hired  labor. 

PBOOUBINa  MATEBLAXS. 

The  brush  was  procured  by  hired  labor. 

Of  the  stone,  8,670.10  cubic  yards  were  purchased  upon  bids  in  open 
market,  and  ^,584.13  cubic  yards  were  quarried  by  hired  labor. 

Piles  were  procured  partly  by  contract  and  partly  by  purchase  in  open 
market. 

Bope,  bolts,  wire,  spikes,  nails,  etc.,  were  purchased  by  contract 
when  wge  quantities  were  needed;  otherwise,  in  open  market. 

At  tibe  beginning  of  the  fiscal  year  the  available  plant  was  insuffi- 
cient for  carrying  on  the  work  under  the  appropriation  made  by  the 
river  and  harbor  act  of  July  13, 1892,  and  large  additions  were  pro- 
vided for  by  contracts  entered  into  last  fsJl.  These  contracts  pro- 
vided for  construction  and  delivery  of  1  towboat,  2  steam  tenders, 
13  model  barges,  6  quarter  boats,  21  pile-driver  hulls  and  cabins  (8  for 
new  drivers  and  13  to  replace  those  worn  out),  103  flats,  and  60  skiffs. 
AU  of  this  plant  excepting  the  towboat  were  to  have  been  delivered 
on  or  before  May  1.  The  towboat  was  to  have  been  delivered  June  1. 
Bat  owing  to  various  causes  the  delivery,  that  of  the  skiffs  excepted, 
has  not  yet  been  completed. 
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Proposals  were  also  invited  for  construction  of  tliree  office  and 
survey  boats. 

Please  see  abstracts  of  proposals,  hereto  appended. 

Parts  of  new  plant  not  provided  for  by  contract  were  prepared  and 
minor  repairs  made  by  hired  labor  and  purchase  of  material  in  open 
market. 

in  order  to  better  prosecute  work  under  the  appropriation  of 
$658,333.33,  made  by  the  act  of  March  3,  1893,  proposals  to  be  opened 
July  17, 1893,  have  been  invited  for  construction  and  delivery  of  ad- 
ditional plant. 

PLATES. 

Plate  1  is  a  general  map  of  the  river  from  Bissells  Point  to  Kaskaskia 
Island.  Plate  No.  2  shows  the  river  from  Oarrolls  Island  to  Chesley 
Island.  Plate  No.  3,  from  OaJico  Island  to  Penitentiary  Point  j  and 
Plate  4,  from  Brickey  Mill  to  White  Sand  Depot. 

SUPPLY  DEPOT. 

All  supplies,  excepting  stone,  brush,  and  piles,  and  some  minor 
items,  were  delivered  at  the  depot  at  the  foot  of  Arsenal  street,  .St. 
Louis.  In  addition  the  depot  is  a  general  repair  shop  and  yard,  where 
repairs  to  plant  not  requiring  dockage  were  made. 


TALXTB  OP  PROPERTY. 


The  present  value  of  the  property  belonging  to  this  work  is  shown 
in  the  following  table : 


Claas  of  property. 


Steamer  General  Gilmore. 

Steam  launches 

Steam  tenders 

Barges,  model 

Barges,  with  quarters 

Quarter  boats 

Ale-drivers 

Machine  shop 

Derrick  boat 

Small  boats 

Portable  quarters 

Tents 

Supply  depot 

Tools  and  appliances 

Boarding  outtit 

Office  furniture 

Survey  instruments 

Photographic  apparatus . . 


Total 


Value  July 
1,1802. 


$12. 
6. 


727.  M 
466.62 


13, 


299.35 
716.81 


32. 
2. 


893.68 
399.51 


6. 

8. 
8, 
9. 


663.97 
154.65 
190.75 
44L00 
032.56 
814. 31 
385.63 
613. 70 
230.16 


178,530.64 


Purchases, 

additions, 

and 

repairs. 


$21,647.84 

688.65 

10, 060. 38 

25,051.38 

8,105.75 

1,733.33 

18,606.73 

34.25 

1, 500. 00 

13,593.44 

3,224.24 


965.65 

6,756.99 

5,518.55 

143.20 

8L75 

60.00 


112,757.18 


BxiMnses 
and  de- 
terioration 
charged  to 
works  of 
improre- 
ment. 


$23,503.80 
1,572.90 


26,666.22 
4,655.75 


14,966.86 
490.16 


10,987.42 
2,827.71 


1,301.15 

3,054.76 

2,030.90 

77.56 

61.37 

23.02 


Value  June 
80,1893. 


$10,871.98 

4,582.37 

10.000.38 

76,684.51 

17.166.81 

1. 783. 83 

81,533.55 

1,943.60 

1.500.00 

12,260.90 

7,051.18 

190.75 

8,105.50 

6,734.70 

11,896.06 

451.  ?7 

634.04) 

257.14 


02.610.58  I    198,668.10 


GAUGES. 


The  eight  gauges  established  daring  the  fiscal  year  ending  June  30, 
1892,  between  Jefferson  Barracks  and  Jones  Point,  were  read  daily. 
These  gauges  were  established  with  a  view  of  determining,  trom  their 
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readings,  whether  any  change  in  slope  of  the  water  surface  results 
from  the  works  of  improvement. 

DETAILS  OF  THE  WORE. 

For  full  details  of  the  work  done,  reference  is  made  to  the  reports, 
herewith,  of  Mr.  D.  M.  Currie,  principal  assistant  engineer,  and 
Messrs.  W.  S.  Mitchell,  John  O.  Holman,  and  Ctorald  Bagnall,  assist- 
ant engineers. 

The  operations  at  the  supply  depot  are  given  in  full  in  the  report, 
herewith,  of  Mr.  O.  D.  Lamb,  superintendent. 

CONDITION  OP  THE  RIYEE. 

A  statement  of  channel  depths,  as  furnished  by  the  Mississippi  aiid 
Ohio  Rivers  Pilots'  Society,  is  herewith. 

The  river  was  closed  to  navigation  by  ice  from  December  21, 1892, 
to  February  19, 1893.  The  stage  of  water  was  lowest  in  November, 
when  1  foot  above  standard  low  water  was  reached.  During  the  period 
of  lowest  water  a  channel  depth  of  4  feet  was  found  at  two  crossings 
in  portions  of  the  river  where  the  works  for  improvement  had  not 
been  entirely  completed. 

There  were  two  high- water  seasons.  The  first  in  July,  when  the 
river  reached  a  height  of  31tV  feet  above  extreme  low  water,  and  the 
other  in  May,  when  it  reached  a  height  of  about  31^  feet  above  the 
same  stage. 

The  river  has  not  yet  subsided  sufficiently  to  show  the  effect  of  the 
recent  high  water,  but  it  is  probable  that  large  deposits  have  been 
made  behind  the  hurdles,  and  that  a  much  improved  channel  will  re- 
sult during  the  coming  low-water  season  wherever  works  have  been 
constructed. 

In  general,  the  works  for  improvement*  have  benefited  navigation. 
They  extend  for  a  distance  of  45  miles  below  the  southerly  limit  of 
St.  Louis,  from  which  point  the  distances  to  the  several  localities  and 
reaches  reported  upon  are  given. 

STATISTIOS. 

Tables  of  statistics  of  the  commerce  of  the  river  are  hereto  appended. 
These,  as  well  as  the  statistics  for  other  works  of  improvement,  were 
compiled  by  Mr.  Elliott  Jones,  chief  clerk. 

ESTIMATB. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1895,  is  $758,333.33,  which  is  the  sum  estimated  in  the  last 
Annual  Report  for  the  fiscal  year  ending  June  30, 1894.  It  is  proposed 
to  expend  this  sum  in  carrying  out  the  programme  heretofore  adopted; 
that  IS,  to  carry  on  the  work  of  improvement  continuously  from  St. 
Louis  downstream,  reclaiming  land  by  building  up  new  banks,  thus 
reducing  the  river  to  an  approximate  width  of  2,500  feet,  alluvial 
banks  to  be  protected  from  erosion.  It  is  proposed  to  obtain  by  this 
means  a  channel  of  at  least  8  feet  at  low  water.  The  depth  is  now 
liable  to  become  as  small  as  4  feet  or  even  less  in  some  places,  and  less 
at  every  locality  where  the  width  is  more  than  2,600  feet. 
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This  general  statement  of  the  proposed  application  of  the  appropria- 
tion is  as  specific  as  the  nature  of  the  case  admits.  The  changeable 
character  of  the  river  renders  it  impracticable  to  give  in  advance  the 
exact  locality  where  works  will  be  required. 

The  original  estimated  cost  of  this  improvement  of  the  river  be- 
tween the  mouth  of  the  Ohio  and  the  mouth  of  the  Missouri  Biver,  as 
revised  in  1883,  is  $16,397,500. 

The  aggregate  amount  from  appropriations  available  for  this  work^ 
to  June  30, 1893,  is  $5,388,333.33. 

Amount  expended  to  June  30,  1892,  is  $4,080,803.15.  Amount  ex- 
pended during  fiscal  year  ending  June  30, 1893,  is  $283,767.17. 

The  balance  available  will  be  expended  in  prosecuting  work  accord- 
ing to  the  programme. 

The  appropriations  made  for  this  work  are  as  follows: 


By  act  of— 

June  10,1872 $100,000.00 

MarchS,  1873... 200,000.00 

June  23,  1874 200,000.00 

March  3,  1875 200,000.00 

August  14,  1876 200, 000. 00 

June  18,  1878 240,000.00 

March  3,  1879 200,000.00 

June  14,  1880 250,000.00 

March  3,1881 600,000.00 


By  act  of — 

Augu8t2, 1882 $600,000.00 

July  5,1884 520,000.00 

Augu8t5,  1886 375,000.00 

August  11,  1888 300,000.00 

September  19,  1890 400,000.00 

July  13,  1892 525,000.00 

March  3, 1893 658,383.33 

Total 5,568,333.33 


Of  these  amounts,  $180,000  was  allotted  by  acts  and  projects  for  im- 
provement between  the  Illinois  and  Missouri  rivers,  including  Alton 
Harbor,  leaving  amount  applicable  for  general  improvement  l^tween 
the  mouth  of  the  Ohio  and  Missouri  rivers,  $5,388,333.33. 

Money  statement 

July  1, 1892,  balan ce  un expended  ..^. $124, 196. 85 

Amount  appropriated  by  act  approved  July  13,  1392 525, 000. 00 

Ajnount  appropriated  by  sundry  civil  act  approved  March  3, 1893 ....        658, 333. 33 

1,307,530.18 
June  30, 1893,  amount  exptoded  during  fiscal  year 283, 767. 17 

July  1,  1893,  balance  unexpended 1,023,763.01 

July  1, 1893,  outstanding  liabilities $30,565.40 

July  1, 1893,  amount  covered  by  uncompleted  contracts..     149, 295. 24 

-, '■ 179,860.64 

July  1, 1893,  balance  available 843,902.37 


'  Amount  (estimated)  required  for  completion  of  existing  project 11, 009, 166. 67 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  * 

30,1895 758,333.33 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

8,1893. 
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Ahsfraoi  of  proposaU  received  for  furnishing  pilet,  manila  and  aisal  rope,  icire,  naih, 
tpikes,  and  eorew  bolts^  opened  October  10,  189^,  by  Maj,  A,  if.  Miller,  Cwpe  of  Engi- 
neers, U,  S.  Army,  St»  Louis,  Mo, 

Balance  ftTftllable $500,OOQlOO 

Total  estimated  amount,  according  to  awards 25,027.45 


I 


I 


1 
2 
3 


Piles. 


Name  and  address  of  bidder. 


Whitney  Qilbreath,  Ara,  HI 

John  Cteary,  Chester,  HI 

William  G.  Allison  and  Sebastian 

Oliver,  Cheater,  HI 

John  W.  Reno,  New  Madrid,  Mo. . . 


500 


Is. 

&^  . 


Cents, 
6 
5 
% 
6 
6 


1,800 


eog«M 

CO 


dents. 

? 
? 


2,100 


.2  p. 

-A 


^i 


Cents. 
7 

H 

7 
6 


1,800 


PC  V 

-I 

■»-oo  $ 


7 


a 


1,000 


Cents. 
8 

8 

H 


800 


5ft 


Cente. 
7| 


H 


8,000 


Amoont. 


$23,970.50 
22,051.75 

28,079.50 
19,064.00 


8 
ft 

JZ5 


5 
6 
7 
8 
0 
11 
13 


Name  and  address  of 
bidder. 


S.  C.  Forsaith  Machine 

Co.,  Manchester,  N.  H  . 
Thos.   S.   MaxweU,  St. 

Iioais,  Mo 

Anchor  Line  Store,  St. 

Lionis,  Mo.... 

James  Ward  &  Son,  St. 

Ia»ius,  Mo 

James    J.    Hawk,    St. 

LoniS|Mo 

M.  M.  Book  &  Co.,  St. 

Louis,  Mo 

St.  Louis  Wire  Mill  Co., 

St.  Louis,  Mo 


Manila  rope 
(30,000  pounds.) 


Price 

per 

pound. 


Cents. 

12.65 
11.10 

11.75 
12.10 
11.14 
13.00 


Amount. 


$3,705.00 
3,357.00 

8,526.00 
3,630.00 
3,342.00 
3,000.00 


bisal  rupe 
(8,000  pounds). 


Price 

per 

pound. 


Cents. 

8.05 
5*8. 12? 
{t7.63j 


8.60 

7.74 

10.00 


Amount, 


$716.00 
620.20 


605.20 
610.20 
800.00 


Wire 
(20,000  pounds). 


Price 

per 

pound. 


Cents. 
4.85 


2.55 
3.25 
2.50 


Amount 


$970.00 


510.00 
650.00 
600.00 


Kails 
(20,000  pounds). 


Price 

per 

pound. 


CetiU. 


2.10 


Amount. 


$438.00 


*  For  f-inoh  rope. 

t  For  |-inch  and  |*inch  rope. 

1. 

o  o 

1* 

Names  and  address  of  bidder. 

Spikes 
(17,500  pounds). 

Screw  bolts 
(5,000). 

Price 

per 

pound. 

Amount. 

Price 

per 

pound. 

Amount. 

Remarks., 

2 

John  deary,  Ch^ter,  HI ^ 

William  (t.  Allison  and  Sebastian 

Oliver,  Chester,  111. 
John  W.  Keno.  'N^w  Madrid.  Mo. , 

Cents. 

Cents. 

Slight  informality  in  pro- 
posal. 
Do 

3 

4 

Do. 

5 

S.  0.  Forsaith  Machine  Co.,  Man- 

ehester,  N.  H. 
Tbos.  S.  MaxweU.  St.  Louis.  Mo. . . 

Do. 

0 

Do. 

7 

Anchor  Line  Store,  St.  Louis,  Mo. . 
Fred.  Mover.  St.  Louis.  Mo 

2.73 

$477. 75 

Do. 

10 

2.50 
2.88 
2.30 

$637.50 
734.40 
586.50 

Do. 

11 
12 

M.  M.  Buck  Sc  Co..  St.  Louis,  Mo. . 
Jame&  B.  Hunkerely,  St.  Louis,  Mo. 

3.30 

577.50 

Do. 

IfTo.  3.— Ouaruitee  not  signed. 
Nos.  3,  5,  7,  and  12. — One  witness  to  guarantee. 

Ko.  4.^Brasiu«  and  ehange  in  price  to  5}  cents,  fosrih  item  of  piles;  made  Mid  explained  before 
opening. 

Ko.  6.— Erasure  and  c&ange  In  prices  of  sisal  rope;  made  and  explained  before  opening. 

Ko.  10.— Guarantee  not  signed  in  proper  place;  no  witness  to  guarantee;  no  jurisoiction  of  grantors. 
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Abstract  of  proposals  received  for  furnishing  1  tovchoat,  S  steam  tenders,  6  quarter  hoats, 
IS  "barges,  21  pile-driver  hulls  and  cabins,  103  flats,  and  60  skiffs,  opened  November  7, 
1892,  by  Maj.  A,  if.  Miller,  Corps  of  Engineers,  U,  S.  Army,  St.  Louis,  Mo, 

Balanoe  ftvailftble $450,000.00 

Amount  according  to  awards 171,481.50 


C9 
OD 

o 

o 
u 
a* 


B 


5 
9 

10 

11 

18 


Kame  and  address  of  bidder. 


Ed.  J.  Howard,  Jeflersonville,  Tnd. 
Sam'l  W.  Cotiin  &  Son,  Ciucinuati, 

Ohio 

Tbe  Frisbio  Engine  and  Machiue 

Co.,  Cincinnati,  Ohio 

M.  A.  Sweeney  Co.,  Jefferson ville, 

Ind 

Luther  M.  Emerson,  St.  Louis,  Mo. 


One  tow- 

bC4  t. 


Price. 


$21, 750. 00 
22, 264. 00 
22, 078. 00 
21, 450. 00 


Two  steam  tenders. 


Price  for 
each. 


$8, 945. 00 
9,747.00 

10, 1G8. 00 
4, 980. 00 


Amount. 


$17, 890. 00 

19,494.00 

20, 336. 00 

9.000.00 


Six  quarter  boats. 


■3 

dD 
AC 

5z| 


3 
6 
6 


Price  for 
each. 


Amount. 


$6,575.00  $19,725.00 


5, 200. 00 
5,800.00 


8,975.00 


31,200.00 
34,800.00 


53, 85a  00 


1 
I 

o 
u 

I 

'A 


1 
5 
8 
9 

11 

12 

13 


Name  and  address  of  bidder. 


S.  M.  Flasher.  Levanna,  Ohio 

Ed.  J.  Howard,  Jefferson  ville,  Ind, 

Clenipnts  Bros.,  Paducah,  Ky 

Sam'l  W.  Coflin  &  Son,  Cincinnati, 

Ohio 

M.  A.  Sweeney  Co.,  Jefforsonvillo, 

Ind 

Louis  H.  Skinner,  Wilmington, 

N.C 

Luther  M.Emerson,  St  Louis,  Mo. 


Thirteen  barges. 


OD 

as 

0 


6 
4 
0 

13 


Price  for 
eacb. 


$4, 375. 00 
4, 150. 00 
3,700.00 

3, 847. 00 


Amount. 


$26,250.00 
16, 600. 00 
22, 200. 00 

50,  Oil.  00 


Tweny-one  pile  driver  hnUa, 
etc. 


'2 

Is 


10 
10 

21 

21 

21 
6 


Price  for 
each. 


^545.00 
2,400.00 

1,404.00 

1,640.00 

1.561.61 
3,000.00 


Amooni. 


$25,450.00 
24.000.00 

31,874.00 

84, 44a  00 

83,793.81 
18,000.00 


I 


I 


P^ 


2 
3 

4 

0 

11 
12 


Name  and  address  of  bidder. 


Thomas  G.  Isherwood,  Davenport, 

Iowa 

L.  Cramer  &.  Son,  Parkersburg, 

W.Va 

David  S.  Barmore,  Madison,  Ind. . . 
Sam'l  W.  Coflin  &  Son,  Cincinnati, 

Ohio 

M.  A.  Sweeney  Co.,  Jeffersonyille, 

Ind 

Louis  H.   Skinner,  Wilmington, 

N.  C 


Fifty-three  lai-ge  size  decked 
flats. 


Ki.P 


53 
53 

53 


58 


Price  for 
each. 


$385.00 
674.26 

415.00 

406.00 

830.50 


Amount. 


$20,405.00 
35, 735. 78 

21,995.00 

26,288.00 

17,834.50 


Forty  small  siae  decked 
flats. 


5 

g 


^ 


40 
40 


40 
40 
40 


Price  for 
each. 


$130. 00 
282.00 


213.00 
84a  00 
189.75 


AsMrant. 


$5,200.00 
11.280.00 


8,620.00 

13,840.00 

7,BM.OO 
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Abstr€U3i  ofpropoMoU  received  far  fumiahing  1  iawhoai,  f  eieam  tendere,  6  quarter  hoai%  IS 
bargee,  il  pile-driver  hulle  and  oahine,  JOS  flats,  and  60  akiffa,  etc.—Continued. 


! 

e 


S 
S 
6 

7 
0 

u 

12 


KuDA  and  addreM  of  bidder. 


TboaiM  O.  laherwood,  Dttrenport, 
low* 

L.  Cnmer  It  Son,  Parkenbnrg, 
W.Va 

T.H.Tnisooti  St.  Sons,  St  Joseph, 
Mich 


JjUDM  P.  Slnunt,  St.  T«oiiia,  Mo . . . 

8am*l  W.  Coflin  &Soii«  CindDnati, 
Ohio 

If .  A.Swoeney  Co.,  Jeffenonville, 
Ind 

LonU   H.  Skinner,  Wilmington, 


Ten  open  t^Mie. 


10 
10 


10 
10 
10 


Price  for 
each. 


IM.00 
340.00 


Sixty  aklflii. 


Amoont 


1850.00 
2.400.00 


124.00 
200.00 
120.59 


1, 240. 00 
2.900.00 
1,295.90 


00 

6 

24 

00 


Price  for 


128.40 
85.00 
88.00 

89.00 


Amount. 


$1,704.00 
1,128.00 

2,840.00 


No.  2.— Bc^ected  account  of  aabstitation  of  diiferont  kind  of  material  from  that  required. 
Ho.  7.— No  guaranty  to  proposal. 

*  AWABDS. 

Propoaal  No.  6.— T.  H.  Truscott  &.  Sons: 
60  akllBi,  at  $20.40  each $1,704.00 

Proposal  No.  8.— (Mi-ments  Bros: 
e barges,  at $3, 700  each 22,200.00 

Proposal  No.  0.— 8.  W.  Cotliu  &  Son: 

OqaarterbooU.  at$5.200eaoh 81,200.00 

7  barges,  at  $3, 847  eaih 20,929.00 

21  pile-drivers,  at  $1,404  each 81,874.00 

10  open  Aatu,  at  $124  each 1,240.00 

Proposal  No.  11.— M.  A.  Sweeney  Co. : 

1  tow  boat,  at 21,450.00 

2  steam  tenders,  at  $4,060  each 0,900.00 

Proposal  No.  12.— Lonia  H.  Skinner: 

58  large  decked  AaU,  at  $336.50  each 17,834.50 

40 amaU decked  flats,  at  $189. 75 oach 7,590.00 

Abetraci  of  propoaaU  for  three  oJlUe  and  eurvey  boats,  received  in  response  to  advertisement 
dated  JpHl  11,  189S,  and  opened  May  11, 1893,  by  Maj,  Charles  J.  Allen,  Corpa  of 
Engineers,  at  at,  Louis,  Mo. 


Nq. 


1 

2 
8 

4 
5 
6 


Name  and  address  of  bidder. 


Thomas  P.  Morse,  South  St.  Louis,  Mo 

Louis  fl.  Skinner,  Wilmington,  N.C 

Diamond  Jo  Line  Steamers.  Dobuquo,  Iowa 

Ed.  J.  Howard,  JeflTersonvillis  Ind 

Darid  S.  Barmore,  Madison,  Ind 

Weigel  Brothers  &  Co.,  Elizabeth,  Pa 


Price. 

Amount. 

$8,048.70 

$18,146.10 

4,890.30 

14,670.90 

4,400.00 

13,200.00 

5,000.00 

15,000.00 

4,920.00 

14,760.00 

4,950.00 

14  850.00 

Available  $256,254.40,  from  appropriation- of  July  13,  1892. 
No.  3,  lowest;  acceptance  recommended. 
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REPORT  OF  MR.  D.  IC.  CURRIB,  ASSISTAlTr  BKOINESR. 

St.  Louis,  Mo.|  June  SO,  1S9S, 

Major:  I  have  the  honor  ree^ctfnlly  to  sabmit  the  following  report  upon  the  im- 
provement of  the  Mississippi  layer  between  the  Ohio  and  the  Missoarl  rivers,  for 
the  fiscal  year  ending  Jnne  30, 18d3|  including  as  part  of  it  the  accompanying  reporti 
of  assistants  in  local  charge : 

Work  was  proseonted  at  Twin  Hollows,  Pnlltight,  Chesley  Island,  and  on  botb 
sides  of  the  nver  at  Rush  Tower  and  at  Fort  Chartres,  in  accordance  with  the  genml 
plan  of  improvement  adopted  to  secure  a  minimum  depth  of  8  feet  at  standard  low 
water  by  reducing  the  average  width  to  2,500  feet,  and  protecting  the  banks  to  mam- 
tain  that  width  permanently,  beginning  at  St.  Louis  and  extending  continnontly 
downstream. 

At  the  beginning  of  this  fiscal  year  the  improvement  had  been  extended  to  Rash 
Tower,  but  the  work  at  several  points  had  been  left  unfinished  to  await  devel<^ 
ments,  considerable  damage  from  floods,  ice,  and  driftwood  had  been  sustained^  and 
new  banks  formed  by  the  works  needed  protection  to  secure  their  permanency.  All 
of  these  required  further  work  to  complete  the  improvement,  but  only  that  portion 
of  it  necessary  to  repair  damages  sustained  as  stated  can  be  considered  as  anplica- 
tion  of  the  work.  The  additions  and  extensions  found  necessary  after  sufficient  time 
had  been  allowed  for  developments,  were  contemplated  in  the  several  projects  of 
improvement.  The  works  prosecuted  during  this  year  at  Twin  Hollows,  Pollti^ht, 
ana  Chesley  Island  were  ]^artly  in  repairs  and  partly  in  extensions  and  additioos 
necessary  to  complete  original  projects.  At  Rush  Tower,  that  on  the  west  side  was 
in  repairs,  while  that  on  the  east  side  at  this  locality  and  on  both  sides  at  Fori 
Chaixres,  were  in  extension  of  the  improvement  downstream. 

.The  condition  of  the  works  constructed  since  the  adoption  of  the  plan  of  improve- 
ment to  obtain  the  desired  results  by  means  of  permeable  system  of  nurdles  to  build 
up  new  banks  in  wide  reaches  and  tne  protection  of  the  banks  to  secure  the  perma- 
nency of  the  results  in  connection  with  this  year's  operations,  shows  the  advance 
made  in  the  prosecution  of  the  improvement  beginning  at  the  head  of  Arsenal  Island 
and  proceeding  in  their  regular  order  downstream. 

Arsenal  Island  and  Cdhokia  Chute. — Cahokia  Chute  was  closed  first  by  a  stone  dam 
built  to  the  stage  of  2  feet  above  standard  low  water  prior  to  the  adoption  of  the 
permeable  svstem,  and  afterwards  by  hurdles  to  the  stage  of  16  feet  above  same 
plime.  At  higher  stages  a  smalt  stream  of  water  still  finds  an  outlet  through  the 
chute. 

In  connection  with  the  closing  of  the  chute,  the  west  face  of  the  island  was  pro- 
tected to  the  top  of  the  bank  near  its  head,  but  on  the  lower  part  only  to  the  medium 
stage,  or  about  15  feet  above  low  water.  This  medium-stage  protection  has  been 
damaged  by  the  erosion  of  the  bank  during  higher  stages  of  several  yex^s,  but  chiefly 
during  the  long  flood  sta^e  of  189^. 

No  work  was  done  at  this  locality  during  the  fiscal  ^ear  just  closed. 

Horsetail  Bar, — ^In  this  reach,  extending  from  the  River  Des  Peres  to  the  head  of 
Carrolls  Island,  nothing  has  been  done  since  1884,  when  all  of  the  work  was  com- 

Sleted  with  exception  of  the  protection  of  the  new  banks.  On  the  east  side  several 
epressions  in  bars  give  outlets  to  small  streams  of  water  during  high  stages  and 
some  erosion  has  occurred  on  the  lower  end  of  the  reach.  On  the  west  side  the  pro- 
tection needs  extension  to  the  lower  end  of  the  new  bank. 

HMd  of  Carrolls  Island  to  Jim  Smith's.— (T>ivided  for  purposes  of  administration 
into  Carroll  Island,  Twin  Hollows  east  and  west,  Pulltight,  and  Beards  Island.) 
The  work  in  this  reach  was  begun  during  the  fiscal  year  1881-'82  upon  a  project 
which  included  a  series  of  works  on  the  west  side  extending  down  to  the  foot  of 
Fine's  Bluff,  the  protection  of  the  bank  on  the  east  side  from  the  foot  of  Carrolls 
Iidand  to  Pulltight  landing,  afterwards  known  as  Pulltight,  and  a  series  of  hurdles 
from  that  point  to  include  one  behind  Beards  Island  followed  down  stream  by  the 
protection  of  the  west  bank  of  Beards  Island.  Dnring  that  and  succeeding  years 
to  include  the  fiscal  year  ending  June  30^  1884,  the  bank  protection  and  hurdles  on 
the  east  side  were  completed  and  the  series  of  hurdles  on  the  west  side  was  ex- 
tended down  to  induae  No.  5,  as  shown  on  plate  No.  2,  when  on  account  of 
a  persistent  effort  of  the  channel  to  make  a  crossing  to  the  west  bank  at  a 
point  near  the  mouth  of  White  House  Creek,  the  project  was  revised  in  1888, 
and  the  Pulltight  hurdles,  Nos.  1,  2,  and  4,  were  extended  and  No.  5  was  built,  when 
work  was  again  suspeded  to  await  developments.  During  low-water  seasons  the 
depth  has  been  very  small  in  the  channel  crossing  to  the  west  bank  near  White 
House  Creek,  while  hurdles  No.  1,  2, 4,  and  5,  Pulltight,  were  seriously  damaged  by 
ice,  driftwood,  and  floods,  and  further  work  was  projected  during  this  fiscid  year 
having  for  its  object  the  reduction  of  the  reach  from  the  head  of  Carrolls  Island  to 
Jim  Smith's  to  an  average  width  of  2,500  feet  to  secure  a  minimum  depth  of  not 
less  than  8  feet  at  standard  low  water.    This  included  hurdles  on  the  west  side  of 
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Carrolls  Island,  the  proteotion  of  new  bank,  repairs  to  hurdles  No.  2  to  5,  inolosive, 
and  the  construction  of  additional  hurdles  at  Twin  Hollows,  and  the  repidrs  and 
extention  of  hnrdles  No.  1  to  5,  inclusive,  and  the  oonstrnotion  of  No.  6  at  Pull- 
tiffht  (for  the  location  and  extent  of  all  these  reference  is  made  to  plate  No.  2). 

For  administration,  tbe  work  done  during  the  year-  has  been  divided  into  two 
sections,  known  as  Tyrin  Hollows  and  Pull  tight. 

During  last  low-water  season,  the  depth  at  Twin  Hollows  was  only  6  feet,  and  at 
PuUtight  4^  feet,  and  was  less  than  found  on  any  other  bars  within  the  reach  from 
St.  Louis  to  Brickey  Mill,  which  had  been  partly  improved. 

Twm  ^o/2oiM.— Continued  high  water  daring  the  spring  of  this  year  added  to  the 
insufficiency  of  available  plant  and  the  urgency  of  other  work  delayed  the  begin- 
ning of  work  at  this  locality  until  the  last  half  of  May.  New  hurdles,  Nos.  &^,  6, 
and  7  were  built  as  shown  on  plate  No.  2,  and  the  work  was  progressing  under 
favorable  conditions  of  weather,  stage  of  river,  and  increased  plant  at  the  dose  of 
the  fiscal  year. 

For  quantities  of  work  done,  and  further  details,  reference  is  made  to  the  aecom- 
panying  port  of  Mr.  Gerald  Bagnall,  Assistant  Engineer,  in  local  charge. 

PuUUgki, — At  this  locality  work  was  begun  at  uie  opening  of  the  spring  season, 
was  prosecuted  until  the  end  of  April,  suspended  on  account  of  excessive  difficulties 
in  constructing  in  the  great  depths  and  swift  currents  conseouent  upon  the  high 
stage  of  river  resumed  about  the  middle  of  May,  and  continnea  to  the  close  of  the 
year  at  a  rate  of  progress  which  increased  with  the  improved  conditions  of  weather, 
stages  of  river,  and  facilities  for  its  prosecution.  Hurdles  Nos.  1,  2,  4,  and  6,  were 
repaired  and  extended,  and  No.  6  was  in  process  of  construction  as  shown  on  plate 
No.  2. 

Reference  is  made  for  details  and  quantities  of  work  to  tlie  accompanying  report 
of  Mr.  W.  8.  Mitchell,  Assistant  Engineer,  in  local  charge. 

Cketley  liland, — Tbe  bank  protection  placed  below  medium  stage  of  river  on  the 
east  side  of  Chesley  Island  during  the  fiscal  years  1882-'83,  and  ISSS-'Si  was  con- 
siderably damaged  by  erosion  above  it,  the  hurdle  closing  Meraroec  River  was  also 
damaged  during  the  loufj^  flood  stage  which  prevailed  from  about  the  first  of  May  to 
the  middle  of  tlnly.  This  protection  was  repaired  during  the  fiscal  year  lust  closed 
and  upon  a  part  of  the  Island  the  protection  was  extended  t<^  the  top  of  the  bank. 
The  work  was  done  during  the  first  half  of  the  fiscal  year,  under  the  supervision  of 
Mr.  C.  D.  Lamb,  Assistant  Eugineer,  to  whose  report  reference  is  made  for  further 
details.    Its  location  is  shown  on  plate  No.  2. 

Jim  SmUh^$,^ThiB  work  was  begun  in  1882,  and  prosecuted  through  to  1885,  in 
accordance  with  the  plans  adopted  in  the  original  project,  which  contemplated  a 
series  of  hurdles  on  each  side  of  the  river  to  reduce  its  width  to  2,500  leet,  but 
before  that  portion  on  the  west  side  could  be  built  the  channel  changed  and 
crossed  to  the  west  bank,  below  the  foot  of  Chesley  Island,  instead  of  to  Waters 
Point,  and  upon  a  revised  project  hnrdles  on  the  east  side  were  extended  to  reduce 
the  river  to  the  average  width  of  2,500  feet. 

At  high  stages  a  small  channel  remains  open  through  the  hurdles,  near  their  east* 
emends. 

A  short  section  of  the  bank  between  hnrdles  Nos.  0  and  1,  has  been  protected. 

No  work  waa  done  during  tbe  fiscal  year. 

Sulphur  Springs, — The  work  in  this  locality  was  begun  in  1886-1887  and  a  series  of 
hurdles  was  built  extending  from  the  foot  of  Jim  Smiths  to  the  head  of  Fosters 
Island.  Some  of  the  hnrdles  have  been  seriously  damaged  by  ice,  driftwood,  and 
floods,  and  several  small  streams  remain  open  through  them  at  high  stages. 

No  work  has  been  done  during  this  fiscal  year. 

Foiters  Uland, — ^The  protection  to  the  medium  stage  of  the  west  bank  of  Fosters 
Island  was  placed  during  the  years  1882  to  1884  and  has  been  damaged  by  the  erosion 
of  the  bank  above  during  the  flood  stages,  notably  during  that  of  I^^. 

No  work  was  done  during  this  fiscal  year. 

Luea$, — ^The  construction  of  hurdles  in  this  reach,  which  extends  from  the  foot  of 
Fosters  Island  to  the  head  of  Calico  Island,  was  begun  in  1888  and  continued  to  the 
close  of  the  fiscal  year  ending  June  30,  1890.  Hurdles  were  built  as  shown  on  plate 
No.  1,  and  the  construction  of  others  was  deferred  to  await  developments.  The 
upper  one  has  been  seriously  damaged  by  ice,  driftwood,  and  floods;  others  have 
sustained  some  injuries. 

No  work  was  done  during  this  fiscal  year. 

Bu9h  Tower. — In  this  reach,  which  extends  from  the  head  of  Calico  Island  to 
Bri<dEey  Mill,  are  include^  several  detached  works,  the  protection  of  the  west  side 
of  Calico  Island,  hurdles  on  the  east  side  near  James'  Landing,  hnrdles  on  the  west 
side  below  Kennet's  Castle,  bank  protection  from  Osborne  I^ield  to  Durfee's  Land- 
ing, and  hurdles  below  Durfee's,  upon  all  of  which  works  have  been  prosecuted 
under  the  pn^jects  for  the  expenditure  of  appropriations  approved  September  19, 
IdMt  M^  ^^^  ^t  ^^f  Ao^  ^v^  works  were  indicated  in  outline  in  the  chute  oat* 
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tinp^  off  Fish  Bend  when  developments  shall  have  reached  a  stage  which  -will  give 
an  average  width  of  2,500  feet  to  the  channel  through  the  chnte. 

Daring  this  fisciU  year  works  were  prosecuted  for  repairs  of  Hurdle  No.  3,  on  the 
west  side,  helow  Kenneths  Castle.  The  protection  of  the  bank  below  medium  stages 
between  Osborne  Field  and  Durfee's  Landing,  and  on  the  constmotiun  of  hordes 
Nos.  3  and  6,  of  the  series  projected  below  Duriee's. 

For  location  of  these  works,  reference  is  made  to  plate  No.  3,  and  for  quantities  of 
work  done  and  further  details^  to  the  accompanying  report  of  Mr.  John  O.  Holnuui, 
assistant  engineer  ,  in  local  charge. 

Fort  Chartres. — ^Thls  reach,  extending  from  Brickey  Mill  to  the  head  of  Turkey 
Island,  includes  the  protection  of  bank  below  Sycamore  Landing  and  a  series  of 
hurdles  to  close  the  chute  west  of  Bruce  Island,  upon  which  work  was  done  under 
the  project  for  the  expenditure  of  the  appropriation  approved  July  13,  1892.  A 
series  of  hurdles  was  also  indicated  in  the  same  project  above  the  head  of  Turkey 
Island,  upon  which  work  has  been  deferred  until  funds  become  available  from  fature 
appropriations. 

The  work  of  this  fiscal  year  placed  a  protection  upon  the  bank  below  medinm 
stages  of  river  from  Sycamore  lauding  to  a  distance  of  5,500  feet  downstream,  built 
hurdles  Nos.  2  and  3  on  the  west  side  of  Bruce  Island  and  partly  repaired  the  same 
after  they  were  considerably  damaged  by  ice  upon  the  breaking  up  of  the  gorges 
formed  during  the  winter  and  subsequently  by  neavy  fields  of  driftwood  which  ac- 
cumulated aud  were  carried  over  them  by  the  high  water  of  March  and  April.  On  ac- 
count of  excessive  difficulties  encountered  there  during  the  high  stages  of  rivor 
work  was  suspended  on  these  hurdles  about  the  middle  of  May. 

The  location  of  those  works  is  shown  on  plate  No.  4,  and  further  details  in  the 
accompanying  report  of  Mr.  W.  S.  Mitchell,  assistant  engineer^  in  local  charge. 

PROCURINO  MATERIAL. 

Brwih, — The  necessary  quantity  of  brush  was  procured  by  hired  labor  and  the 
payment  of  royalty. 

The  accompanying  report  of  Mr.  C.  D.  Lamb  shows  details. 

Sione.'-^i  the  necessary  quantity  of  stone,  8,670.10  cubic  yards  were  purchased 
upon  bids  in  open  market,  and  the  remainder,  20,584.15  cubic  yards,  were  procured 
by  hired  labor  and  the  payment  of  royalty. 

Reference  is  made  to  the  report  of  Mr.  W.  S.  Mitchell,  assistant  engineer,  for 
details  relating  to  the  stone  procured  by  hired  labor. 

Piles, — Were  procured  by  contract  and  by  purchase  in  open  market.  Other 
material,  including  rope,  wire,  spikes,  nails,  and  bolts,  were  procured  by  contract 
and  by  purchase  upon  bids  in  open  market. 

Plant. — At  the  beginning  of  the  year  the  available  plant  was  not  sufficient  for  the 
expenditure  of  the  appropriation  made  by  the  river  aud  harbor  bill  approved  July 
13,  1892,  and  large  additions  were  provided  for  by  contracts,  in  which  were  included 
a  towboat,  2  steam  tenders,  13  model  barges.  6  quarter  boats,  21  pile-driver  hulls 
and  cabins  (8  for  new  drivers  and  13  for  repairs),  3  office  and  survey  boats,  103  fiats, 
and  60  skiffs,  but  for  several  causes ^the  delivery  has  not  b'een  completed. 

Parts  of  the  new  plant,  now  provided  for  by  contract,  were  prepared,  and  minor 
repairs  to  available  plant  were  made  by  hired  labor  and  the  purchase  of  material  in 
open  market. 

Very  respectfidly,  your  obedient  servaut| 

D.  M.  CUBRIE, 

Assistant  Enginter* 
Mig.  Cha6.  J.  Allen, 

Corps  of  Engineers f  U,  8.  A, 


BEPORT  OF  MR.  GERALD  BAGNALL,  ASSISTANT  SNGINESB. 

On  work  at  Twin  Hollows, 

Twin  Hollows,  West,  June  SO,  189S, 

Major:  I  have  the  honor  to  make  the  following  report  of  operations  at  Twin  Hol- 
lows, west  side,  for  the  fiscal  year  ending  June  30,  1893. 

Work  was  commenced  on  Hurdle  No.  5^  on  May  27  and  continued  until  Jane  30. 
This  line  crosses  the  chute  between  the  Missouri  shore  and  Twin  Hollow  tow-head^ 
and  has  a  width  of  362  feet.  The  hurdle  consists  of  a  row  of  olnmpa  of  {liles,  12  feei 
aparty  driven  through  a  foundation  mattress  85  feet  wide;  eaoh  otamp  is  competed 
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of  4  pilee,  driven  6  feet  apart,  and  drawn  together  and  bolted  at  tbe  heads  with 
1-iuch  bolts.  Above  the  bardie  line,  at  a  distance  of  abont  100  feet,  a  row  of  anchor 
clomps  was  driven,  to  which  the  mattress  was  attaclied  while  being  sunk.  Shore 
mats  were  constructed  in  place  on  both  shore  ends  of  hurdle,  and  small  extra  mats 
were  sunk,  where  necessary,  to  prevent  scoar.  A  large  quantity  of  drift  came  down 
thechate  during  the  progress  of  the  work  and  made  it  necessary  to  sink  the  foundation 
mattress  in  three  sections,  but  the  greater  portion  of  it  lodged  above  the  anchor  clumps 
and  remained  there  until  the  completion  of  the  hurdle,  when  it  was  pulled  down  as 
needed  and  sunk  in  layers,  one  on  top  of  the  other,  forming  a  loose  dam,  each  layer 
overlapping  the  one  below  it  on  the  upstream  side. 

On  June  23  hurdle  line  No.  7  was  commenced  and  continued  until  June  30,  the 
method  of  constmctiou  being  practically  the  same  as  that  followed  in  the  case  of 
Hurdle  No.  5i. 

The  extent  and  location  of  work  done  is  shown  on  the  accompanying  tracing. 

Table  of  work  done. 


Piles  driven number. 

Found»tion  mattreM  constructed square  feet. 

Shore  mattress  constructed do... 

IMfi  mftttress  oonstructed do... 

Bonk  revetted do... 

Bsnk  graded onbic  yards. 


Hurdle  line. 


No.&i. 

148 

58,424 

6,000 

51.690 

1,000 

590 


No.  6. 


13 


No.  7. 


129 

53,375 

6,800 


Very  respectfully,  your  obedient  servant, 


Mi^.  Chas.  J.  Allen, 

Corps  of  Engineers,  U.  8,  A, 


Gerali>  Bagnall, 
Assistant  Engineer, 


REPORT  OF  MR.  WILLIAM  8.   MITCHKLL,  ASSISTANT   ENGINEER,  ON  WORK    AT   PULL- 


TIGHT,  ILL. 


St.  Louis,  Mo.,  June  SO,  189S, 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  progress  of  the 
works  at  PuUtight,  111.,  during  the  fiscal  year  ending  June  30,  1893. 

There  was  no  work  done  during  the  faU,  but  late  in  March  a  force  was  organized 
by  Mr.  Holman  for  the  repair  of  the  hurdles  and  their  restoration  to  the  east 
channel  Umit  in  this  reach. 

The  party  arrived  March  27  and  was  engaged  until  April  30,  when,  on  account  of 
extreme  hi^  water,  work  here  was  suspended  and  the  force  and  plant  were 
removed  to  Hush  Tower,  111.  Afterwards,  May  21,  the  force  which  had  been  engaged 
at  Fort  Chartres  works  was  brought  to  Pull  tight  to  complete  the  project  for  this 
looalltv. 

Work  was  begun  March  27  on  hurdle  No.  4,  which  was  repaired  and  restored  for 
630  feet  with  both  foundation  mattress  and  piling,  restoring  it  to  its  full  length.  In 
addition,  abont  400  linear  feet  of  drift  clumps  were  driven  above  the  old  work  to 
protect  it. 

At  the  end  of  April  three  small  breaks,  each  about  100  feet  in  length,  were  made 
in  the  line  by  drift  and  scour.  They  were  not  closed,  because  of  the  high  water, 
until  the  latter  part  of  May,  when  the  line  received  the  few  repairs  needed. 

Hurdle  No.  5  was  repaired  and  restored  to  its  former  length  in  April,  the  work 
done  being  about  1,700  feet  in  length,  and  included  a  new  foundation  mattress  65 
feet  in  width,  extending  15  feet  above  the  piling  and  50  feet  below  it. 

After  the  passage  ot  the  high  water  the  few  necessary  repairs  were  made  to  the 
'piling  across  the  slough  next  Beards  Island. 

In  May  and  June  nurdle  No.  2  wfts  repaired  and  restored  for  1,200  feet  to  the 
channel  limit  on  a  line  running  upstream  from  the  old  hurdle  and  at  right  angles  to 
that  limit.  The  foundation  mattress  was  100  feet  in  width,  woven  continuously  and 
sunk  from  anchor  piles  100  feet  above  it.  The  mattress  was  held  in  place  during 
fabrication  and  sinking  by  three-quarter-inch  wire  anchor  cables  made  fast  to  the 
piling  at  tbe  river  bottom. 
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The  anchor  piles  were  spaced  about  25  feet  apart  and  the  cables  were  released  as 
rapidly  as  the  mattress  was  sunk^  and  were  used  again.  After  sinking  ^e  mattress 
the  piling  for  the  hurdle  was  driven  through  its  center  in  4  pile  clumps  spaced  10 
feet  apart  and  drawn  together  at  the  tops  by  16- strand  wire  cables. 

The  line  was  completed^  including  wattling  or  screening  with  brush  cartsins, 
which  were  brought  to  the  level  of  the  20-foot  and  10-foot  stages  on  the  cikd  mod  new 
work,  respectively. 

Until  the  latter  part  of  June  the  water  was  too  deep  to  undertake  the  reatomtu»o 
of  hurdle  No.  1,  and  the  old  piling  was  so  nearly  submerged  that  repurs  ooold  not 
be  made,  but  by  that  time  the  river  had  /*allen  to  a  22-foot  stage  and  the  work  was 
begun,  tlie  force  and  plant  used  being  moved  to  this  hurdle  as  rapidly  as  it  was 
released  from  No.  2. 

The  line  of  the  extension  is  900  feet  in  length  and  parallel  to  that  in  No.  2,  at 
right  angles  with  the  channel. 

At  the  close  of  the  year  700  linear  feet  of  this  new  work  and  the  repairs  to  the 
old  piling  were  completed. 

In  character  the  new  work  is  similar  to  that  described  as  done  on  hurdle  No.  2. 

About  the  middle  of  June  hurdle  No.  6  was  beg^uu  3,700  feet  below  No.  5.  It  is 
1,500  feet  in  length,  and  except  at  the  outer  end  is  in  shoal  water.  It  is  intended  to 
close  the  small  slough  next  the  island  and  to  fix  in  direction  the  channel  past  the 
upper  hurdles.  For  850  feet  it  consists  of  a  single  row  of  piles  driven  throng  a 
mattress  65  feet  wide  15  feet  from  its  upper  edge.  From  that  point  the  mattress  is  in 
deep  water  and  is  100  feet  wide;  100  linear  feet  have  been  fabricated,  and  the  piling 
which  is  to  be  driven  along  its  center  line  has  been  begun. 

Between  the  piling  and  the  timber  line  the  island  bank  has  been  protected  with  a 
mattress  and  stone  revetment. 

The  completion  of  lines  Nos.  1  and  6  and  curtaining  all  the  hurdles  except  No.  2 
remain  to  be  done  at  the  close  of  the  year. 

The  accompanying  chart  shows  the  location  of  the  work  done,  the  condition  of  tiie 
hurdlesi  and  the  depths  found  throughout  the  reach.    The  tables  show  the  service 
of  plant  and  the  amounts  of  material  expended. 
Very  respectfriUy,  your  obedient  servant| 

Wm.  S.  MrrcHSLL, 
A9»i$tami  Engi»mr. 

Mi^.  Chas.  J.  Allbn^ 

Cofjjf  of  Engineers,  U,  8,  A, 


RKPORT  OF  MR.  JOHN  O.  HOUtfAN,  ASSISTANT  ENGINEER,  ON  WORK  AT  RUSH  TOWKR. 

St.  Louis,  Mo.,  Juw  So,  189S, 

Major:  I  have  the  honor  to  submit  herewith  the  following  report  of  operatioiis  at 
Rush  Tower  for  the  fiscal  year  ending  June  30,  1893. 

The  work  consisted  of  bank  protection  on  tne  Illinois  shore,  the  repair  of  hurdle 
No.  8  at  Michaels,  and  the  construction  of  hurdles  Nos.  3  and  jS  at  Fish  ^end« 

BANK  PROTECTION. 

Table  of  work  done. 


Mattress... 
Revetmeat. 
Grading... 


No.  of 

linear 

feet. 


6,800 
6,809 
lt22& 


Ko.«r 

•aoan 


*  Cnbic  yards. 

• 

The  bank  protection  extends  from  the  middle  of  the  timber  below  the  Osborne 
field  to  the  lower  end  of  the  wooded  bank  just  above  Durfee's  Landing,  a  diataBoe  of 
6,800  feet.  The  working  season  covered  a  period  of  103  days,  from  August  10  to  No- 
vember  26.  The  mattress^as  built  in  86  days — ^an  average  of  79  feet  per  day,  or  92 
feet  excluding  Sundays.  The  maximum  rate  of  construction  wae  made  in  the  last 
week  of  October,  when  a  rate  of  145  feet  was  maintained  during  the  six  working  da/a. 
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The  mattreM  was  bnilt  to  the  osnal  widtli  of  120  feet,  with  its  inner  edge,  when 
plaoed.  resting  on  the  bank  at  the  water  surface,  which  varied  during  the  construc- 
tion of  the  mattress  ftom  the  12  to  the  5  foot  stage.  Cables  about  one-half  inch  in 
diameter  were  used  to  strengthen  the  river  edge  of  the  mattress.  From  one  to  four 
were  used,  according  to  the  strength  of  the  current. 

The  h^ad  of  the  mattress,  station  0,  was  placed  at  the  foot  of  the  shore  bar,  which 
extends  up  river  to  the  hurdles  above.  Ito  construction  proceeded  without  inter- 
mption  to  station  16,  when  the  steamer  Monroe  ran  over  it  just  above  the  mooring 
liarge,  breaking  the  outer  portion  of  the  mattress.  A  day's  time  was  lost  in  sinking 
the  iiroken  portion  into  its  position  and  replacing  the  weaving  flats  ready  for  con- 
struction. 

The  next  difficulty  occurred  at  station  60.  The  four  cables,  which  had  been  used 
along  the  strong  current  from  station  50,  parted,  but  whether  by  breaking  or  through 
improper  fastening  could  not  be  ascertained.  The  loss  of  mattress  amounted  to  70 
feet. 

The  bank  along  Lowry's  field  was  graded  for  a  length  of  1,225  feet  between  station 
2+75  and  15  to  a  slope  of  2  to  1,  but  only  a  small  portion  of  it  was  revetted  to  the 
top  of  the  bank.  Riprap  was  placed  above  the  mattress  to  the  foot  of  the  bluft*  bank. 
The  widths  of  the  revetment  and  the  stage  to  which  it  was  carried  is  given  in  the 
following  table : 


StatioiM. 


0  to  2+75 
24-76  to  4 
4  to  10. . . 
10  to  17.. 
17  to  24.. 
24  to  42.. 
42  to  50. . 
60  to  08.. 


Widths. 

Stage 

20 

14 

54 

96 

20 

U 

12 

10 

10 

0 

35 

13 

SO 

U 

12 

8 

HUKDLE9. 


Table  of  work  done. 


Lftfigth  coBttrnotetl feet... 

PUea  driven number. 

Strin  gen  plmced do ... . 

Mattrese linear  feet. 

MattroM sqwarofoet. 


Michael's 
No.  8. 

Rofh  Tower. 

Ko.8. 

No.  6. 

800 

212 

38 

040 

38,  MO 

1,460 

600 

23 

1,450 

145,000 

,            365 
96 

865 
36,600 

MickaeTi  No.  3  kmrdle.  — During  the  progress  of  the  protection  work  on  the  Illinois 
shore  a  small  force  was  engaged  in  closing  the  gap  at  the  shore  end  of  No.  3  hurdle. 

Across  the  gap,  300  feet  in  length,  piles  were  driven  in  two  rows  20  feet  apart, 
the  rows  composed  of  three  pile  clumps  well  supported  with  stringers  and  cross 
stringers  between.    The  foundation  mattress  was  1^5  feet  long  by  60  feet  wide. 

Above  the  upper  row  of  clumps  260  cords  of  old  brush  was  spread  which  was 
covered  with  a  drift  mattress  averaging  52  feet  in  width  and  then  sunk  to  the  bot- 
tom. This  mattress,  355  feet  in  length,  reached  from  the  shore  dike  to  the  bar  at 
the  end  of  the  old  h  urdle.  The  shore  dike,  210  feet  long,  joins  the  end  of  the  hurdle. 
It  was  raised  to  the  12-foot  stage,  in  which  work  3,300  cubic  yards  of  riprap  was 
used.  The  remainder  of  the  old  brush  on  hand.  160  cords,  was  used  in  the  construc- 
tion of  a  mattress  which  connected  with  the  sliore  dike  and  extended  130  feet  into 
the  hurdle.  Its  width  was  18  feet  and  its  depth  7,  with  its  upper  edge  at  the  5-foot 
stage  when  placed.  The  space  between  the  mattress  and  the  clumps  of  the  upper 
row  was  filled  with  riprap. 

fiek  Bend,  Ko§,  S  and  6  hurdles. — ^These  hurdles  were  built  in.the  spring  season. 
May  1  to  31.     The   form   used  in  their  construction  difters  somewhat  from  that 

greviously  adopted.  In  the  method  used  the  mattress  was  built  100  feet  in  width, 
eld  in  position  during  its  construction  by  lines  to  a  row  of  clumps  150  feet  above, 
driven  only  for  the  purpose  of  holding  the  mattress.  The  hurdle  piles  were  driven 
in  two  rows  6  to  8  feet  apart  through  the  middle  of  the  mattress  with  the  piles  in 
these  rows  (mlled  together  in  clumps  of  four  pilest 
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In  sboal  water  a  stringer  was  placed  on  the  piles  in  the  upper  row  with  a  brace 
pile  driyen  under  each  one. 

On  No.  3  hurdle  1,450  linear  feet  of  mattress  was  oonstructed.  the  same  length  of 
clump  row  above,  and  1,150  feet  of  hurdle  row  was  driven.  After  the  mattress  at 
the  shore  end  was  placed  some  of  the  piles  in  the  clun^>  row  were  pulled  and  re- 
driven  in  the  hurdfe  row,  but  the  pile  timber  thus  recovered  was  not  a  compensation 
for  the  labor  expended. 

On  No.  6  hurdle  the  clump  row  was  driven  across  the  chute  and  365  linear  feet  of 
mattress  oonstructed,  230  at  the  tow  head  and  135  feet  at  the  Illinois  end.    The 
hurdle  was  left  in  an  unfinished  condition,  as  the  plant  was  required  for  work  at 
Twin  Hollow,  where  it  was  transferred  at  the  close  of  May. 
Very  respectfully,  your  obedient  servant, 

John  O.  Holmak, 
A9$i9taiU  Engfwmr, 
Maj.  Chas.  J.  Allen, 

Ccrp9  of  JSngineera,  U.  8.  A, 


REPORT  OF  MR.  C.  D.   LAMB,   ASSISTANT  ENGINEER,   ON  WORK  AT  CHE6LEY  ISLAIO). 

8t.  Louis,  Mo.,  June  30, 189S, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  Chesley 
Island  during  the  fiscal  year  ending  June  30, 1893 : 

The  protection  on  the  east  side  of  Chesley  Island  built  during  1882  and  1883  re- 
mained in  good  condition  until  the  last  high  water,  when  the  bapk  was  cut  away 
inside  the  old  work  in  several  places.  An  examination  made  early  in  October  showed 
that  a  semicircular  cave  140  feet  in  diameter  had  been  made  Just  inside. the  head  of 
the  island,  the  bank  above  a  10-foot  stai^  had  been  cut  away  Arom  station  5+25  to 
8-1-70,  and  also  from  station  27+75  to  the  lower  end  of  the  revetment  at  station 
43+30.  From  station  3+50  to  6+90,  and  from  36+45  to  the  foot  of  the  work  the 
bank  was  cut  away  between  the  mattress  and  revetment,  a  trough  having  an  aver- 
ago  width  of  35  feet  being  scooped  out  by  the  current  to  a  depth  of  10  feet. 

The  needed  repairs  were  begun  on  the  11th  of  October  near  the  upper  end  of  the 
work:  sections  of  mattresses  40  feet  wide  were  built  on  flats  from  brush  cut  on  the 
island,  and  placed  in  the  spaces  between  the  mattress  and  the  revetment;  the  cave 
at  the  head  of  the  island  was  graded  and  revetted,  the  revetment  was  repaired  and 
extended  to  the  top  of  the  bank  down  to  station  10,  and  the  damaged  part  near  the 
foot  of  the  protection  was  repaired  up  to  a  15-foot  stage. 

This  work  was  completed  November  23,  and  the  force  was  then  disbanded  and  the 
plant  towed  into  "v^ntcr  harbor. 

The  aipount  of  work  done  during  the  season  is  showu  in  the  folh>wing  table: 

Mattress  built  and  placed,  1,045  linear  or  45,000  square  feet. 

Revetment  placed,  1,700  linear  or  74,000  square  feet. 

The  old  revetment  was  carried  up  to  heights  varying  from  15  to  20  feet  above  low 
water,  and  much  of  the  bank  above  those  stages  has  been  eroded  by  high  water  and 
now  needs  protection.  Measurements  taken  at  the  close  of  the  season  showed  that 
about  28,000  square  feet  of  bank  remain  to  be  protected  between  station  10  and  the 
lower  end  of  the  work. 

Very  respectfully,  your  obedient  servant, 

C.  D.  Lamb, 
Aeeiitant  Jingimter. 

MaJ.  Charles  J.  Allen, 

CorpB  of  Engineers,  U.  8,  A, 


REPORT  OF    MR.   WILLIAM  8.  MITCHELL,  ASSISTANT   ENGINEER,   ON    WORK    AT   FORT 

CIIARTRE8. 

St.  Louis,  Mo.,  June  SO,  189S, 

Major  :  I  have  ihe  hunor  to  submit  the  following  report  on  the  progress  of  the 
work  for  improvement  of  the  river  in  the  FortChartres  Beach  during  the  fiscal  year 
ending  June  30,  1893. 

The  project  for  these  works  embraced  the  revetment  of  the  soft,  caving  lUinoia 
bank  between  Sycamore  and  Fort  Chartres  laudings,  and  the  coostruoiion  of  a 
series  of  hurdles  to  close  the  ohute  between  the  Missouri  shore  and  Fort  Chatres  or 
Bruce  Island,  and  thus  force  this  water  to  pass  between  the  island  and  the  IlUni^e 
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shore,  to  the  great  improvemeut  of  the  present  low- water  channel  over  the  persistent 
and  dangerous  shoal  opposite  the  lower  half  of  the  island. 

The  general  trend  otthe  channel  through  this  reach  is  Arom  the  Missouri  shore  at 
BrickepB  Mill»  crossing  above  Bruce  Island  Bar  to  the  Illinois  shore  at  Svcamore 
Landing;  thence  following  the  east  bank  for  about  2  miles  it  crosses  over  the  shoal 
to  the  loot  of  Bruce  Island  nnd  back  to  the  Missouri  shore  above  White  Sand  Depot. 

Work  was  begun  on  September  6  and  continued  until  the  close  of  the  fall  season. 

The  force  employed  consisted  of  a  mattress  and  revetment  gang  for  the  east  side, 
and  six  pile-drivers  with  their  crews  and  a  hurdle  gang  for  the  west  side. 

On  the  east  side  the  low-water  mattress,  which  was  of  the  usual  character  and 
width  was  5,500  feet  in  length.  It  was  fabricated  and  sunk  without  difficulty  in 
20  to  35  feet  of  water,  and  extends  from  Sycamore  Landing,  along  the  caving  bank, 
to  the  heavily  wooded  bank  a  mile  below. 

Between  the  shore  edge  of  the  mattress,  which  was  placed  at  about  the  level  of 
low  water,  and  the  foot  of  the  abrupt  bank  at  about  the  contour  of  10  foot  stage, 
(St.  Louis  gauge),  a  stone  revetment  was  laid.  This  revetment  was  begun  Septem- 
ber 13,  and  followed  the  mattress  as  rapidly  as  it  was  placed,  extending  its  entire 
length,  and  averaging  23.4  feet  in  width. 

Above  the  10-foot  contour  nothing  was  attemnted,  it  being  expected  that  the  bank 
would  be  graded  approximately  to  the  required  slope  by  the  river  when  at  a  higher 
stage,  and  also  that  it  oould  be  then  more  economically  revetted. 

Dnring  the  season  the  river  fell  gradually  ftt>m  9  to  5  feet  (average  about  6 
feet)  on  the  St.  Louis  gauge;  the  current  was  only  strong  enough  to  aid  in  launching 
the  mattress,  and  the  depths  encountered  were  insufficient  to  cause  any  difficulty  in 
siakinff  it.  The  rate  of  progress  under  these  favorable  conditions  was  very  good, 
being  108  linear  feet  per  working  ^y  of  eight  hours,  or  85  liuear  feet  daily  dnring 
the  season.  The  total  force  employed  was  about  75  men,  and  on  the  completion  of 
this  work,  November  9,  they  were  transferred  to  the  west  side  to  aid  in  the  con- 
struction of  the  hurdles  there. 

On  the  west  side,  hurdles  Nos.  1  and  2  were  projected  1,600  feet  and  600  feet,  re- 
speotively,  above  old  stone  dam,  closing  the  chute,  but  when  soundings  were  taken  on 
tnese  lines  previous  to  beginning  work  the  cross  sections  were  found  uniformly  very 
deep,  18  to  22  feet  at  the  ^foot  stage  (St.  Louis  j^auffo)  then  prevailing.  To  have 
driven  on  these  lines  would  have  required  excessive  lengths  of  pile  timber,  and  to 
avoid  the  expense  to  be  thus  incurred  the  construction  of  the  upper  hurdle  (JSo,  1) 
was  abandoned  for  this  season,  and  the  location  of  No.  2  was  changed  to  the  line  of 
the  stone  dam,  the  piling  being  driven  through  the  stone  work,  the  crest  of  which 
came  about  to  low- water  level.  The  cost  of  pile  timber*  was  thus  reduced  and  the 
construction  of  a  foundation  mattress  was  avoided  altogether. 

Work  on  the  line  was  begun  September  6  at  the  island,  and  was  continued  until 
October  7,  when  the  piling  had  been  extended  across  the  chute  to  the  rock  ledge, 
within  60  feet  of  the  Missouri  shore. 

The  drift  piles  were  driven  5  feet  apart  in  the  upstream  slope  of  the  dam  and  were 
braced  by  piles  spaced  10  feet  apart  and  driven  7  feet  back  from  them,  each  brace 
and  its  two  adjacent  piles  being  drawn  together  and  bolted,  forming  drift  clumps  of 
three  piles  each,  spaced  10  feet  apart.  In  each  clump  one  pile  came  to  the  level  of  a 
25-foot  stage  of  river,  the  other  pile  and  the  brace  reached  the  20-foot  stage,  at  which 
lerel  all  the  clumps  were  connected  by  a  stringer,  and  a  second  stringer  connected 
the  drift  piles  at  the  10-foot  level. 

In  order  that  the  braces  and  piles  in  the  hurdle  row  should  not  be  driven  in  the 
back  slope  of  the  dam,  but  in  its  crest,  this  line  was  placed  only  12  feet  back  from 
the  drift  clumps.  The  piles  were  spaced  the  usual  6  feet  apart  and  every  pile  was 
braced  but  alternately  at  the  20  and  10-foot  levels,  at  which  levels  they  were  also 
connected  by  stringers. 

Cross  stringers  connected  the  two  rows  of  piling  every  12  feet  at  the  20-foot  level 
and  every  20  feet  at  the  10- foot  level. 

Near  the  Missouri  shore  the  dam  seemed  never  to  have  been  complete<l,  and  as  the 
shore  found  here  was  insufficient  to  hold  the  piling,  and  in  some  places  sand  to  the  depth 
of  5  to  7  feet  was  found  to  overlie  the  rock  ledge  from  the  bluff,  a  mattress,  268  by  60 
feet,  was  oonstrneted  and  sunk  over  this  bed  of  sand  to  protect  it  from  scour,  and 
after  the  piles  had  been  driven  through  it  they  were  furtner  strengthened  by  stone 
thrown  around  them. 

From  the  Missouri  shore  to  the  piling  a  spur  dike  of  stone  was  built  up  to  the 
12-foot  level.  It  was  about  125  foet  in  length,  and  a  part  of  the  stone  used  in  its 
construction  was  found  on  the  b<ink.  Another  similar  but  very  short  spur,  about  25 
feet  in  length,  connected  the  east  end  of  the  hurdle  with  the  island  revetment,  and 
the  latter  was  strengthened  and  extended  upstream  160  feet  by  a  mattress  heavily 
Weighted  with  stone,  covering  the  bank  between  the  low  water  and  20-foot  contours. 
These  spurs  and  the  addition  to  the  island  revetment  were  not  undertaken  until 
November  22-26,  when  the  force  which  had  Just  completed  hurdle  No.  3  was  available 
for  the  work. 
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Befoxe  the  close  of  the  seasoii  small  drift  had  collected  along  the  entire  lengtli  of 
the  piling  in  this  hurdle  from  aboaf  the  7-foot  level  to  the  base  of  the  pilea,  and  it 
had  packed  so  olosel^y  as  to  create  a  head  of  water  of  aboat  15  inches  above  the  line, 
obviating  the  necessity  of  wattling  in  any  form. 

The  total  length  of  hurdle  No.  2  is  1,575  feet. 

Hurdle  No.  3  was  begun  October  5.  It  is  1,000  feet  below  and  parallel  to  hurdle 
No.  2.  The  average  depth  of  water  found  on  the  line  W^as  6^^  feet  and  the  maximnm 
depth  12  feet,  the  St.  Louis  gau^e  reading  5^  feet.  The  construction  of  this  hurdle 
was  similar  to  that  of  No.  %  with  the  following  exceptions :  that  the  piles  in  the 
drift  row  were  driven  6  feet  between  centers  instead  of  5  feet,  making  the  dii A 
clumps  12  feet  apart  instead  of  10  feet;  the  distance  between  drift  and  hurdle  rows 
was  widened  to  25  feet;  no  pile  rose  above  the  20-foot  staee,  and  the  hurdle  wae 
wattled  with  curtains  of  brush  along  its  entire  length  from  tne  foundation  mattreee 
to  the  lower  stringer  at  about  the  10-foot  level.  The  river  banks  at  both  ends  of  tlie 
hurdle  were  heavily  revetted  with  stone  up  to  the  20-foot  contour,  which  on  the 
Missouri  bank  was  laid  in  a  mattress.  Short  stone  spurs  up  to  the  12-foot  level  con- 
nected the  hurdle  euds  with  these  revetments. 

The  hurdle  is  1,950  feet  in  length  and  was  completed  November  22. . 

On  the  completion  of  the  stone  spurs  for  the  upper  hurdle,  November  26,  the  force 
was.  dischar^red  and  the  plant  was  towed  to  Busbberg  for  the  winter. 

In  the  spring,  March  8,  an  examination  was  made  of  the  works  to  ascertain  the 
damage  done  by  the  ice  in  February,  and  both  hurdles  were  found  to  have  been 
broken  through. 

In  hurdle  No.  2  there  were  three  gaps,  each  100  feet  ip  width^  from  which  the 
piling  had  been  carried  out.  lliat  on  the  west  began  200  feet  mm  the  Missouri 
end  of  the  line,  and  between  it  and  the  middle  gap  the  hurdle  piles  above  remained 
in  good  condition,  all  the  drift  clumps,  about  400  linear  feet,  having  been  broken 
down ;  between  tne  middle  and  east  gaps  there  remained  about  100  feet  of  t^ 
hurdle  row  only,  but  badly  wrecked  and  weak. 

East  of  the  last  gap  the  drift  row  was  gone  for  100  feet  further,  but  the  remainder 
of  the  hurdle,  about  500  feet,  was  unharmed  and  in  very  good  condition. 

The  ice  flowing  through  these  gaps  in  the  upper  line  evidently  had  united  in  one 
stream  and  had  broken  the  lower  hurdle,  No.  3,  leaving  a -clear  gap  250  feet  in  length, 
between  600  and  850  feet  from  the  island. 

A  force  was  at  once  organized  to  repair  the  hurdles,  and  March  17,  with  the  nec- 
essary plant  and  materials,  was  towed  to  Fort  Chartres  Island. 

Meanwhile  the  river  had  risen  from  a  12-foot  stage,  at  which  the  works  were  first 
examined,  to  a  20-foot  stage,  and  had  brought  down  large  quantitiee  of  drift,  whidi 
had  done  some  additional  damage  to  the  upper  hurdle  and  had  lodged  in  enonnoos 
masses  against  the  piling. 

The  small  portion  of  Hurdle  No.  2  lying  between  the  middle  and  east  gaps  had 
been  carried  away,  leaving  one  large  gap  300  feet  wide,  through  which  the  water 
jioured  with  tremendous  current. 

In  Hurdle  No.  3  the  gap  had  increased  to  750  feet  in  width,  the  drift  piles  bavins 
been  scoured  out  by  the  flow  of  water  along  the  piling  toward  the  gap  from  botn 
sides,  and  the  hurdle  piles  were  broken  down  by  the  drift. 

In  the  upper  hurdle  all  the  old  work  was  strengthened  by  additional  piles  and 
braces  on  the  lower  side,  and  the  west  gap  was  clos^  twice,  but  each  time  the  piling 
was  broken  down  or  scoured  out,  30  to  3o  feet  of  water  being  found  on  the  line  and 
the  current  very  swift. 

The  main  gap  was  narrowed  to  about  200  feet,  working  from  each  side,  but  beyonil 
that  it  was  found  impossible  to  drive  piles,  as  the  water  deepened  rapidly  from  35 
to  60  feet  in  the  center  of  the  break,  showing  that  the  old  stone  dam  in  which  the 
piling  had  been  driven  had*  settled  or'  had  been  broken  by  the  tremendous  pour 
through  this  opening,  due  to  the  head  of  water,  about  28  inches,  created  by  the 
sides  of  the  hurdle,  the  latter  having  become  almost  water-tight  through  the  pack- 
ing in  the  drift. 

The  river  rose  steadily  until  May  3,  when  it  reached  a  stage  about  5  feet  above  the 
average  June  flood,  an  almost  unprecedented  height  for  a  spring  rise. 

This  made  the  work  very  difficult  and  slow,  and  created  a  'current  impossible  to 
withstand  in  this  gap.  An  attempt  was  made  to  close  the  latter  by  driving  around 
it  in  a  a  shape,  but  even  then  the  depths  and  cuiTent  were  too  great  for  suocessfhl 
work  although  a  foundation  mattress,  in  sections,  was  finally  placed  along  the  east 
branch  of  the  ^  and  aroubd  its  head,  but  the  depth  of  water  had  become  too  great, 
40  feet,  for  piling  to  be  driven. 

A  small  sei^tioii  of  mattress  on  the  west  branch  was  lost  from  scouring  of  anchor 
piles. 

When  the  river  had  reached  its  higliest  level,  Bruce  Island  and  tlie  Illinois  shore 
were  overflowed,  and  all  unsuuken  drift  was  carried  over  the  hurdles,  so  that  the 
force  was  literally  drowned  out  from  work. 

WUeu  tl»e  water  began  to  recede  a  very  strong  but  open  curtain  orscrf4?u,  100  by 
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350  feet,  with  its  downfttream  end  bomyed  up  on  barrels,  was  constructed  on  polon 
and  wire  cablea  to  be  placed  in  front  of  the  gap,  with  the  hope  that  it  would  check 
the  current  snfflciently  to  induce  deposit  below  it,  but  it  was  at  once  swept  from  its 
anohoraii^,  and  as  the  water  w.as  still  too  high  for  work,  and  fell  very  slowlyy  the 
force  was  withdrawn  fh)m  this  line  to  await  a  lower  stage  of  river. 

While  strengthening  the  old  piling  in  the  npper  line  the  enormous  mass  of  drift, 
500  feet  long  by  75  feet  wide  by  10  feet  deep,  which  had  accumulated  above  ^he  piles 
between  the  island  and  the  ga]^,  was  sunk  by  bnildiug  a  mattress  over  it  and  weight- 
ing it  with  stone.  As  more  drift  accumulated  there  this  process  was  repeated,  and 
a  fiiird  mattress  was  built  and  sunk  over  a  portion  of  the  line.  This  sunken  mass 
came  nearly  to  the  top  of  the  hurdle  and  added  about  60  feet  to  the  width  of  its  base 
upstream,  making  a  permeable  dam  of  drift. 

The  spur  dike  of  stone  at  the  east  end  of  the  hurdle  was  raised  to  the  level  of  the 
Island  bank,  and  the  revetment  of  the  latter  was  strengthened  and  repaired. 

The  gap  in  the  lower  hurdle,  No.  3,  was  narrowed  to  250  feet,  but  as  the  water 
then  deepened  from  40  to  55  feet  it  was  impossible  to  go  farther  with  the  piling. 

The  mattress  was  found  intact  entirely  across  the  oreak,  but  it  seemed  to  have 
settled  with  the  ridge  of  sand  on  which  it  lies,  as  75  feet  depths  were  found  Wow  it 
and  above  as  far  as  the  lower  side  of  Hurdle  No.  2. 

A  second  small  break  which  developed  to  the  west  of  the  main  gap  during  the 
high  water  was  quicklv  closed,  and  the  drift  which  had  collected  above  the  hurdle 
for  550  and  200  feet  at  its  east  and  west  ends,  respectively,  was  sunk,  and  the  old 
work  was  thoroughly  strengthened  and  repaired. 

As  this  comple^d  all  work  that  could  be  done  at  this  locality  the  force  and  plant 
were  removed  Mav  20  to  22,  to  Pulltight  works.    « 

Althongh  there  has  been  great  scour  in  the  channel  connecting  the  breaks  in  the 
two  hurdles,  yet  their  general  effect,  as  well  as  can  be  seen  from  high- water  sound- 
ings, has  been  to  increase  the  bars  below  them,  and  to  nve  greater  channel  depths 
over  the  bar  lying  between  the  Island  and  the  Illinois  uiore,  as  was  desired. 

The  excessive  and  lon^  continued  high  water,  the  frequent  rains  and  severe  storms 
throughout  the  season,  interfered  with  and  delayed  the  work  very  much  and  greatly 
increased  its  labor  and  eznense. 

Daring  September  and  October  a  new  survey  was  made  by  Mr.  Freisfirom  Brickeys 
Mill  to  the  head  of  Ste.  Genevieve  Works. 

This  section  of  the  river  is  shown  on  two  charts,  their  Junction  being  at  the  head 
of  Tnrkev  Island,  and  during  their  execution  the  i>arty  was  ouartered  at  Fort  Char- 
ires  Works,  hut  as  it  was  impossible  to  extend  the  work  fartner  down  stream  from 
that  point  as  a  base  a  small  quarter  boat  was  obtained  fit>m  the  Missouri  River 
comnussion,  and  Mr.  Freis  beiuf^  left  in  charge  at  Fort  Chartres,  the  party  was 
moved  November  1  to  Ste.  Genevieve  and  thence  to  the  Okaw  River,  and  the  survey 
was  extended  by  November  21  to  the  head  of  Kaskaskia  Cut-off,  17.5  miles  from 
Brickev  Milla. 

On  the  following*  day  the  party  was  towed  to  Quarantine  to  begin  the  annual  low- 
water  survey  through  the  reaches  under  improvement.  This  was  completed  Decem- 
ber 5  and  embraced  that  section  of  the  river  lyin^  between  Jefferson  Barracks  and 
Hurdle  No.  6  of  the  Sulphor  Springs  series,  where  it  Joined  the  survey  completed  by 
Mr.  Holman.  The  outfit  was  then  taken  into  winter  harbor  at  Bushberg  and  the 
party  was  discharged. 

The  oharts*of  the  survey  were  completed  during  the  winter  and  filed. 
Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 
A89i9tant  Engineer, 

MiO*  Ohab.  J.  Allen, 

Ccrp$  of  £ngineer8,  U,  S.  A, 


RKPOST  or  MR.  C.  D.  LAMB,  SUPKRINTEXDEXT,  ON  PROCUBING  BRUSH. 

St.  Louis,  Mo.,  Jum  30, 18SS. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  procuring  brush  dur- 
ingthe  fiscal  year  ending  June  30,  1893: 

work  was  begun  for  the  fall  season  with  a  small  force  a^Fort  Chartres  Towhead, 
on  the  12th  of  August,  which  was  as  soon  as  teams  could  be  handled  on  the  deposit 
left  by  the  eatremely  high  water  of  May  and  June. 

About  15  cords  of  brush  per  hour  were  loaded  during  August,  but  this  rate  was  in- 
creased to  suit  the  demanos,  40  eords  i>er  hour  being  handfod  on  many  days  in  Octo- 
ber. 

The  force  was  disbanded  November  11,  at  Dnrfees  Point,  having  procured  all  the 
brush  needed  for  the  season's  construction  work. 
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The  proouring  of  brush  for  the  spring  season  of  18d3  was  began  with  a  small  fbroa 
on  the  i6th  of  March,  at  Horsetail  Bar,  east  side. 

Abont  100  cords  per  working  dav  was  loaded  at  this  locality  until  work  wa«  int^- 
rupted  by  hi^h  water  on  the  M  of  May.  Work  was  resumed  May  16,  but  again  sus- 
pended on  the.  5th  of  June;  resumed  on  the  8th  instant^  and  continued  until  the 
present  time. 

The  time  spent  and  cords  procured  at  each  locality  are  shown  as  follows : 


LocAlit^. 


Time  of  work. 


FortChartres  Towhead .• Aug.  12toAag.  15,1883 

KMkaskia  Cat^ff. Aug.  16  Aug.  2«,18i»2 

Ste.  Genevieve  ToTv^head Aug.  27  Oct.    11.1892 

Miseoart  shore  below  Clearyvllle Oct.    12  Oct.    14.1892 

Foot  of  Kaskaskia  lalanrt !  Oct.     15  Oct.    21.1892 

Oct.    22  Nor.  11,1892 

Mar.  16  Apr.  22,1893 

Apr.  23  Hay     2.1893 

May  15  Ma;    23,1893 

May  24  May   29.1893 

May  30  June    6,1893 

June    8  June  15,1893 

June  16  June  20,1893 

June  21  Jane  30.1893 


Durfees  Point 

Horsetail  Bar,  east  side 

Cliff  Cave 

Mudds  Point 

Fosters  Island 

Sulphur  Springs,  east  side 

South  bank  Missouri  River  at  month. 

Montgomery  Towhead 

Jim  Smithes 


Total 


Cords. 


643.7 

7.904.8 

112.5 

845.5 

2.790.4 

2,563.1 

909.3 

403.5 

800.  t 

100.0 

73L8 

400.0 

2.102.3 


19,132.4 


The  brush  procured  during  the  fall  season  was  loaded  with  the  derrick  on  pile- 
driver  No.  4,  naving  a  capacity  of  50  cords  per  hour  with  8  laborers.  During  the 
winter  this  was  replaced  by  a  derrick  set  up  on  plle-driyer  hull  No.  5,  which  will 
handle  abont  60  cords  an  hour  with  6  laborers.  This  derrick  has  a  mast  42  feet  long, 
supported  by  sheer  and  stiff  legs,  with  a  boom  made  of  two  7-inch  steel  channel 
beams. 

The  power  is  furnished  by  a  20-hoTse  power  double-drum  double-cylinder  hoisting 
engine,  taking  steam  Arom  the  pUe-driver  boiler. 

The  average  haul  during  the  fall  season  was  longer  than  for  several  years  past, 
but  improved  methods  of  handling  reduced  the  cost  of  that  part  of  the  work  by  about 
15  per  cent,  as  shown  by  comparing  the  fall  of  1892  witn  that  of  1891,  when  the 
amount  procured  was  about  the  same. 


Cost  of— 

Cutting  and  loading,  per  cord 

Hauling,  per  cord 

Material,  per  cord 

Subsistence,  per  cord 

Royalty,  per  cord 


Total 


With  a  medium  haul  this  cost  can  be  probably  further  reduced. 
Very  respectfully,  your  obedient  servant, 

C.  D.  Lamb, 

SuperintemdemU 
Maj.  Chas.  J.  Allbn, 

Corps  of  Engineers,  U,  S.  A, 


REPORT  OF  MR.  WILLIAM  S  .  MITCHELL,  ASSISTANT  BNQINKKR,  OK  PROCUfUNG  STONV. 

St.  Louis,  Ho.,  June  SO,  189S, 

Major  :  I  have  the  honor  to  submit  the  followiuff  report  of  operations  at  the  qnarrx 
for  procuring  riprap,  at  Little  Rock,  Mo.,  for  the  fiscA  year  ending  June  30, 1893: 

As  the  quarries  near  St.  Louis  could  not  be  relied  upon  to  furnish  stone  cheaply 
enough  to  admit  of  the  long  tow  to  the  works  as  they  progressed  each  year  fhrtner 
downstream,  it  was  decided  to  open  a  quarry  in  the  vicinity  of  the  prosi>ectlve  works 
for  the  next  four  years,  and  in  September  a  lease  or  quarry  right  was  obtained  to  pro- 
cure  riprap  from  the  land  of  Andrew  F.  Wilder  and  Herman  Weber,  extei^ing  about 
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twcKthirdt  of  a  mile  along  the  bluff  above  Little  Book  landinK  and  for  600  feet  back  * 
from  the  river.    For  this  privilege  there  was  eharged  a  royalty  of  2  cents  i>er  cubic 
^ard  of  riprap  removed  and  a  small  rental,  $25  per  year,  for  ground  occupied  by  the 
buildings  erected  for  office  quarters,  tool  houses,  etc. 

The  sue  is  admirably  adapted  for  the  purpose,  and  two  quarries  had  already  beeu 
opened  on  the  property,  but  neither  had  been  worked  for  some  years,  and  then  they 
were  evidentlr  worked  very  badly  and  cheaply  lor  small  quantities  of  stone  without 
stripping  or  clearing  away  refuse  spalls. 

Work  was  begun  September  11  to  clear  up  the  lower  quarry  on  Mr.  Wilder's  laud, 
and  at  ftfst  only  about  100  cubic  yards  were  procured  daily.  The  quantity  was 
gradually  inereased  until,  in  November,  360  cubic  yards  per  day  were  had,  which 
was  the  maximum  that  could  be  handled  with  barrows  on  the  available  river  fVont 
of  ibis  quarfy. 

In  October  the  second  quarry  was  opened  about  one-half  mile  further  upstream  on 
the  Weber  land,  but  only  about  50  cubic  yards  were  procured  daily. 

Work  was  suspended  November  22,  but  during  the  winter  a  small  force  was  em- 

Eloyed  in  strippinff  the  lower  quarry  and  building  a  loading  terrace  and  tramway  to 
e  used  when  loadtng  with  derricks. 

In  the  spring  work  was  resumed,  but  not  upon  a  larse  scale  as  only  one  oouHtruction 
work  to  be  supplied  with  stone  was  carried  on  in  toe  vicinity?  The  loading  track 
was  laid,  but  during  the  very  high  water  in  May  it  was  flooded. 

During  the  latter  part  of  May  the  force  was  much  reduced,  only  being  retained  to 
prepare  for  active  work  in  the  fall  by  completing  the  terrace,  preparing  stations  for 
the  loading  derrick,  and  raising  the  track  about  4  feet,  so  as  to  be  above  the  level  of 
any  probable  high  water,  and  increasing  its  grade  that  the  cars  may  be  delivered 
more  quickly  to  the  derricks. 

Durinf  the  £sll  season  almost  all  of  the  drilling  was  done  by  hand,  but  a  steam 
drill  befonging  to  the  department  was  also  .set  up  and  used.  In  the  spring  the 
driU.  having  be^i  put  up  in  thorough  good  order,  was  used  continually  and  murh 
hana  drilling  avoided. 

A  derrick  was  erected  on  a  pile-driver,  and  during  June  was  used  very  Hnecessfullv 
to  load  the  few  barges  required,  although  it  was  only  a  temporary  exi>edient.  With 
this  exception  all  loading  has  been  done  with  barrows.  This  will  be  changed  wlien 
stationary  derricks  are  erected. 

Blasting  has  been  done  with  dynamite,  40  per  cent  pure  nitroglycerine. 

In  Uie  mil  the  force  was  subsisted  and  lodged  in  the  department's  quarters,  but  iis 
laborers  could  be  had  who  lived  in  the  vicinity  the  quarters  were  not  used  in  the 
spring  and  no  one  was  subsisted. 

Nearly  19,000  cubic  vards  of  stone  were  procured  during  the  year,  at  a  cost  of 
about  66  CMits  per  cubic  yard  loaded  on  bar^  ready  for  removal.  The  total  ex- 
pense of  the  quarry  has  been  greater  then  this,  but  the  excess  has  gone  toward  lit- 
tiuff  it  for  future  work.  With  a  demand  for  \iawb  quantities  of  stone,  and  with  the 
loading  tracks  and  derricks  in  operation,  it  is  thought  that  the  rate  will  not  exceed 
60  cents  per  cubic  yard,  but  only  with  eight  hours  per  day  it  will  hardly  be  possible 
to  quany  directly  for  riprap  as  cheaply  as  it  can  be  bought  from  quarries  which  sell 
it  as  refose,  but  Uie  added  expense  of  a  long  tow  in  the  latter  case  will  more  than 
overbalance  the  difference  in  first  cost. 

The  quarries  were  opened  and  operated  until  March  1,  by  Mr.  Lamb,  from  whose 
reports  the  fiusts  given  relative  to  that  time  have  been  taken. 
Very  rsapectftilly,  your  obedient  servant, 

Wm.  S.  Mitchell 
A%Mia%%  Engineer, 

Ml^.  CHA0.  J.  Allbn, 

Cof^f  o/Bngimemr*,  U,  8.  A. 


skpobt  or  mk.  c.  d.  lamb,  8upkriktendent,  ox  knoixekb  depot. 

United  States  Engineer  Depot, 

8t  Louie,  Mo.,  June  SO,  180S, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  the  en- 
gineer depot  during  the  fiscal  year  ending  June  30, 1893 : 

The  work  done  at  this  place  comes  unoer  two  general  heads— the  extraordinary, 
which  includes  the  work  of  construction  and  such  repairs  as  increase  the  value  of 
the  plant,  and  tiie  ordinary,  which  includes  miscellaneous  work  and  repairs  to  plant 
required  to  maintain  it  in  a  condition  suitable  for  use. 

jEsrfrooniiaarif. — ^The  wooden  leads,  sills,  and  biuces  on  pile-driver  No.  17  wer<» 
taken  down  and  replaced  by  steel  bars  of  the  shape  and  length  required.    Five  sees 
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of  stMl  leads,  complete  with  all  necessary  ohoeks  and  kevels,  were  prepared  for 
ting  upon  the  new  halls  being  built  by  contract  at  l5mcinnati.  The  leads  on  pi1«- 
driver  No.  5  were  taken  down  and  a  derrick  set  up  in  their  place  42-  feet  high,  with 
sheer  and  stiif  legs,  and  a  20-horBe-power  hoisting  engine  was  placed  in  the  cabin  ftv 
use  in  loading  brash. 

Two  new  barges,  Nos.  114  and  115,  received  ft>om  the  contractor  at  Paducah,  were 
supplied  with  iron  pumps  and  made  ready  for  service. 

A  set  of  temporary  quarters  for  60  men  was  built  on  each  of  barges  Nob.  1, 3,  and  5. 

Four  caulking  flats,  each  8  inches  l^y  7i  by  27i  feet,  were  built  for  use  in  repairing 
barges. 

Sixty  new  skiffs  received  from  Tmscott  &  Sons,  of  Michigan,  were  painted  twrv 
coats  and  made  ready  for  service. 

Twelve  trucks  and  boxes  were  constructed  for  use  at  the  quarry,  200  Stage  plank* 
were  made  from  Oregon  fir,  and  other  tools  made  as  reonired. 

Eighteen  new  ice  chests  were  constructed,  2  each  lor  the  3  sets  of  temporary 
quarters^  1  each  for  the  6  sets  of  portable  buildings  on  bafges,  and  2  each  for  3 
new  office  and  quarter  boats. 

A  set  of  models  was  made  of  papiermach^  for  the  Wdrld's  Fair  at  Chicago,  one 
on  a  scale  of  rsWy  showing  a  portion  of  the  river  at  Horsetail  Bar  with  tm  oon- 
stoiction  work  built  there  and  its  effect;  one  on  a  scale  of  ^,  showing  part  of  a  con- 
traction work  in  process  of  construction  with  the  necessary  plant :  another  on  the 
same  scale  of  a  protection  work  and  the  equipment  used.  A  model  of  a  barge  was 
also  made  of  wood  to  a  scale  of  ^,  showing  all  the  details  of  construction. 

Ordinary, — The  following  statement  shows  the  repairs  made  upon  the  plant  during 
the  year,  including  the  work  done  at  the  winter  harbor  daring  the  late  summer  and 
early  spring. 

The  wheel  of  the  steamer  General  Gillmore  was  repaired,  and  the  knee  and  swing- 
ing fenders  and  both  strainer  plates  renewed. 

Launches  Nos.  1  and  2  were  both  painted  two  coats  and  their  nosing  and  wheels 
renewed. 

The  leads  of  pile-drivers  Nos.  8,  9, 10, 11, 13, 15,  17,  and  18  were  entirely  renewed 
and  one  new  lead  set  up  on  Nos.  1,  3,  and  20.  Two  new  sills  were  put  in  on  Nos.  7, 
8, 11, 16,  16  and  18,  and  one  each  on  Nos.  9, 10  and  19.  The  roofs  on  Nos.  5,  7, 8,  9, 
10, 16  and  20  were  renewed  and  repairs  made  upon  the  crab  frames,  braces,  chnckf, 
hulls,  and  cabins  of  all  the  drivers  as  required.  Small  repairs  were  also  made  tt 
the  depot  upon  the  machinery  of  Nos.  1,  3,  7,  8,  10, 11, 12,  13,  16,  16,  17,  and  18  by 
the  engineer  and  machinist. 

The  stems  of  barges  Nos.  2, 4,  6,  8,  9,  and  29  were  renewed,  and  one  each  put  in 
Nos.  3, 11,  and  30.  A  new  capstan  was  placed  on  No.  6,  and  one  on  No.  9,  and  the 
top  sides  of  all  the  barges  were  calked  and  repaired  in  the  f^U  and  spring. 

The  flats,  skiffs,  and  yawls  on  hand  at  the  depot  during  the  summer  were  calked 
in  the  fall,  and  at  the  close  of  the  season  65  flats,  42  skiffs,  and  9  yawls  were  pnlh  d 
out  upon  the  bank  and  repaired  in  the  spring  when  required  for  work. 

Various  repairs  were  made  upon  tools  and  appliances  and  boarding  outfit. 

A  shipping  shed  14  by  30  feet  was  built  at  the  depot  near  the  upper  end  of  the 
gangway.  The  road  was  covered  with  cinders  and  a  new  bridge  built  across  ihe 
causeway  near  the  middle  of  the  yard. 

Subsistence  stores  and  supplies  of  all  kinds  were  ordered  and  shipped  to  the  works 
below  when  required. 

Very  respectfully,  your  obedient  servant, 

C.  D.  Lamb, 

SuperintendetU, 
•  Maj.  Chas.  J.  Allen, 

Corp$  of  Engineers,  U,  8,  A. 
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Petail  con9trueiion  account,  showing  O09toftoork9  during  fi$Ml  year  endhtg  June  S0,189S, 


Labor*  plant,  knd  material. 


Labor,  aTip«rlntendenc«,  etc 

U.  S.  Bo^neer  office 

G«noral  expense 

Telephone 

Gauge<rMKler» 

Care  or  plant 

Care  of  material 

Steamer  Gen.  Gillmore 

Laancbea 

Bargea 

Qaart«r  bargee 

Pile-drivers 

Machine  shop 

Small  boata 

Portable  quarters 

Snpnly  depot 

Tools  and  appliances 

Boarding  outfit 

Office  furniture 

Subsisleneo 

Brush 

Piles 

Stone  .* 

Ko 


»pe  .... 
ire  .*^. 


W 
Iron 
Nails... 
Spikes.. 
Bolts  ... 
Lumber. 
Oakum  . 
Coal.... 


Twin  Hol- 

lowa 

hurdles. 


$5,706.29 
503.92 
745.04 


486.43 
108.05 

8,042.00 
96.72 

1,413.20 
360.00 
479.02 


688.37 

100.80 

106.16 

189.53 

235.48 

5.85 

1.509.26 

1,427.05 

647.06 

X,  oOo.  Ow 

25.80 
135.55 


PnUUght 
hurdMS. 


$16,190.78 
1.580.80 
1,987.20 


1,297.28 

288.00 

4.602.00 

256.68 

3. 481. 12 

604.60 

2.037.74 

.      48.00 

1,680.24 

275.10 

281.00 

455.94 

522.68 

15.00 

3,349.88 

4,434.40 

5,136.88 

2,79L53 

202.40 

446.60 


Chesley 
laland  pro- 
tection. 


$1,927.73 

267.04 

225.91 

6.86 

34.31 

84.47 

6.50 

507.25 


566.85 

19.25 
114.71 

2.46 
99.30 

2.44 

314.10 

1.580.79 
55.93 
14.10 


Rush  tower 
hurdles. 


$11,343.09 

1,226.11 

1,862.19 

10.37 

56.00 

902.05 

801.72 

2,458.66 

214.58 

2,448.66 

546.86 

1,784.94 

40.63 

1,862.64 

133.39 

200.43 

507.69 

602.16 

11.78 

3.008.75 

2, 119. 55 

2. 145. 50 

3.149.24 

363.07 

158.96 


17.16 

75.98 

25.30 

2.99 


Coal,  blacksmiths 

loe 

Misoellaneona  material 


51.81 


69.57 
44.56 


52.31 

166.37 

165.74 

48.30 

3.90 

665.61 

88 

154.42 

276.20 


9.76 
6.26 


9.66 


24.70 

62.96 

76.30 

6.80 


231.78 


4.00 


231.24 
95.72 


Total I    20,257.82 


63,500.78 


5,038.18 


87,082.76 


Labor,  plant,  and  material. 


Bnah  tower 
protection. 


Labor,  annerintendence,  etc 

U.  S.  Engineer  office 

General  expmae 

Telephone..., 

(iaoge  readers 

Care  of  plant 

Care  of  material 

Steamer  Gen.  Gillmore 

Lannohes 

Barges 

Quarter  barges 

Pile-drivers 

Machine  shop 

Small  boaU 

Portable  quarters 

Sapnlydi^t 

Toots  and  applianoes 

Boarding  outfit 

Office  fomitare 

SabaUtenoe 

Bmah 

Pflea 

Stone 

Rope 

Wire 

Iron '. 

Naila 

Spikes 

Bolto 

Lumber 

Oakum 

Coal 


$10,664.83 

1,503.88 

1,^71.98 

35.79 

193.24 

1,008.14 

500.24 

5,442.62 

272.38 

3,677.85 

591.55 

2,328.72 

162.08 

1,929.81 

619.78 

206.70 

835.34 

575.60 

13.90 

2,790.71 

6,280.43 


7.860.44 
801.67 
311.97 


52.52 
117.03 


25.29 

1.26 

88.16 


Coal,  blacksmiths 

lee 

MiaeeUaneona  material 


Fort  Chartres. 


Hordlea.     Protection. 


$18,457.47 

2,224.79 

2,288.70 

29.42 

158.93 

1,655.50 

641.01 

5,280.64 

897.73 

4.922.45 

1,026.75 

5,782.80 

150.87 

3,311.76 

553.40 

365.70 

392.84 

799.02 

21.05 

4,451.10 

2,843.50 

8.283.26 

4,907.69 

1.154.66 

297.77 

3.67 

32.74 

104.90 

762.69 


6.80 
706.63 


181.55 
86.14 


381.99 

456.38 


Total 50,020.54 


72,854.09 


$5,358.62 

758.97 

642.06 

18.06 

97.52 

675.76 

865.85 

2,080.73 

81.17 

2, 666. 19 

96L16 

385.62 

33.33 

1,539.09 

350.77 

1S8.10 

171.07 

205.87 

6.04 

1,437.68 

4,547.85 


4,530.50 
60L66 
215.30 


78.08 
07.84 


21.00 
'30.' 18 


101.56 
57.61 


28,475.12 


Total. 


$00,648.64 

8, 155. 51 

8. 52a.  03 

100.00 

510.00 

6,109.63 

2. 301. 37 

23,503.80 

1,319.26 

19,166.22 

4, 110. 92 

12,798.84 

454.16 

10,626.62 

2,042.24 

1,301.15 

2,652.61 

2,030.90 

77.66 

16,547.38 

21,975w88 

16,212.60 

26,680.16 

8,205.18 

1, 575. 34 

3.67 

267.27 

630.34 

1,080.03 

113.45 

12.05 

1,783.17 

.88 

1,120.33 

1,020.61 


266,720.80 
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Conairuotion  account,  $homng  cost  of  works  to  June  SO,  I89S. 


Name  of  -srorlc. 


Piasa  Island  Dam 

Piasa  Island  Dam,  outtiog  channel 

Alton  Dam 

Alton  Dike 

Sawjter  Bend,  protection 

Yenice  Dikes 

St.  JiOuis  Harbor 

Arsenal  Island,  protection 

Closing  Cahokia  Chute, 

Channel  opposite  St.  Louis xl 

Horsetail  Bar,  dikes  1  to  5,  inclusive 

Horsetail  Bar,  training  wall 

Horsetail  Bar,  hurdles 

Horsetail  Bar,  bank  protection 

Carrolls  Island,  hurdle 

Twin  Hollows,  west  side,  hurdles 

Twin  Hollows,  west  side,  bank  protection. 
Twin  Hollows,  east  side,  bank  protection. 

Pulltight.  hurdles 

Beards  Island,  primary  hurdle 

Beards  Island,  [>ank  protection 

Jim  Smiths,  hurdles 

«lim  Smiths,  bank  protection 

Chesley  Island,  bank  protection 

Chesley  Island,  hurdles 

Sulphur  Springs,  hurdles 

Lucas,  hurdles , 

Foster  Island 

Rush  Tower,  hurdles 

Bush  Tower,  protection 

Fort  Chartres  Dam 

Fort  Chartres,  west  side,  hurdles 

Fort  Chartres.  east  side,  bank  protection. . 

Turkey  Island 

St.  Genevieve,  hurdles 

Kaskaskia,  protection 

Liberty  Island  Dam 

Liberty  Island,  protection 

Devils  Island,  Dike  1 

Devils  Island,  Dams  1  and  2 

Minton  Point,  hurdles 

Cape  Girardeau,  primary  hurdles 

Cam>,  protection 


Total. 


Expended— 


Prior  to  July 
1,1892. 


$37, 

3, 

33, 

126, 
96, 
36, 

144, 

42, 
119, 

58, 
225, 

81, 
548, 

40, 

4, 

248, 

31, 

128, 

340. 

7, 

84, 

865, 

7. 

64, 

27, 
177, 
128, 

44, 
174, 

15. 

36, 


910.41 
116.80 
740.05 
652. 74 
803.63 
341.85 
048.94 
599.06 
958.21 
455.54 
066.81 
253.28 
8H4. 08 
993.55 
093.58 
837.82 
370.55 
920. 30 
778. 57 
166.24 
258.70 
803.33 
569.58 
416.04 
808.61 
964.^24 
056.65 
296.02 
760.14 
630.18 
812.86 


During  fiscal 

year  feuding 

June30,186«. 


24, 
47, 
66, 
5, 
45, 
65, 
66, 
33, 
31, 
160, 


463.85 
171.06 
465.62 
053.91 
129.40 
87L17 
526.88 
436.37 
930.18 
439.82 


4, 030. 815. 24 


f20, 257. 82 


53,500.78 


5,938.18 


37,082.76 
50,620.54 


72.854.69 
28, 475. 12 


268,729.89 


Total  coat  to 
June  30, 1890. 


$37, 910.  41 

3,  lift.  86 

33.740.06 

126,652.74 
06,803.83 
96,341.85 

144.048.94 
42,5W.M 

119»958.21 
58,455.54 

225,066.31 
81.253.38 

548.834.08 

40,903.56 

4,093.58 

269,005.44 
31,370.58 

123,920.90 

394,279.35 

7,166.34 

84,258.78 

365.803.33 

7,569.58 

70,354.22 

27,808.61 

177.064.24 

128,056.65 
44,296.02 

211,85L9U 
06,2»0.73 
36,812.86 
72,851.60 
28,475.12 
24,463.85 
47,17L06 
<i6.465w6S 
5,053.91 
45,120.40 
6b,87L17 
66,526.88 
33.436.37 
31.0301 18 

160,430.82 


4,290.545.13 


Property  account. 


Class  of  property. 


Steamer  General  Gillmore 

Steam  launches 

Steam  tenders ^ 

Barges,  model 

Barges,  with  quarters 

Quarter  boate 

Pile-drivers 

Machine  shop 

Derrick  boat 

Small  boats 

Portable  quartern 

Tents 

Supply  depot 

Tools  and  appliances 

Boarding  outtit 

Office  furniture 

Survey  instruments 

Photographic  apparatus . . 


Total 


Value  July 
1,  1892. 


$12. 
5. 


727.94 
466.62 


78, 
13, 


299.35 
716.81 


32, 
2. 


893.68 
399.51 


9. 
6, 

3, 
3. 
9. 


663.07 
154.65 
100.75 
441.00 
032. 56 
314.31 
385.63 
613.70 
230.16 


Purchases. 

addition  By  and 

repair*. 


121,647.84 

688.65 

10. 060. 38 

25,051.38 

8,105.75 

1,733.83 

13,606.73 

34.25 

1,600.00 

13.593.44 

3,224.^ 


965.65 

6,756.99 

5,513.55 

143.20 

81.75 

50.00 


178, 530. 64  I      112, 757. 18 


Expenses 
and  deterio- 
ration 
charged  to 
worka  of  im- 
provement. 


823,608.80 
1,672.90 


26,666.22 
4,665.76 


14,906.88 
490.16 


10, 987. 42 
2,327.71 


1, 301. 16 

3,054.76 

2,930.90 

77.56 

61.37 

23.02 


92,619.58 


Value  June 
30,1883. 


$10,87L0e 

4.683.37 

10.060.38 

76,681.61 

17,166.81 

1,733.33 

31,538.55 

1.043.00 

1,500.00 

12.200.00 

7, 05L 18 

100.75 

3.106.50 

6,734.70 

11,806.08 

46L27 

634.08 

SS7.U 


198,66&10 
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Material  account. 


Cl«M  of  material. 


Sabalatence. 

Brtiah 

PUea 

SUhm 

&ope 

Wire 

Irun 

Ifafla 

Spike* 

BolU,  screw 

Bolts,  assorted  ... 

Lumber 

Oakum 

Coel 

Coal,  blaoksmltbs. 
Ice 


Miaoellaiiooiu  roalorial 
Total 


Valne — 


July  1, 1892. 


$452.43 

766.85 

2, 123. 85 

818.34 

7,416.44 

156.71 

248.80 

258.08 

838.49 

1,684.63 

87.76 

801.51 

86.24 

7.00 

15.91 


376.56 


15,122.40 


Porcbased. 


$21,823.65 

21,210.28 

14,308.00 

26,417.48 

7,860.00 

1,466.22 

8,796.70 

665.72 

81VM 

836^49 

40.41 

5,503.24 

769.50 

7,273.19 

41.96 

1,720.52 

18,92L81 


132,660.23 


Expended 
and  cbargod 
to  works  of 

improve- 
ment. 


$21,776.08 

21,975.88 

16,250.67 

26,689.16 

3,525.57 

1,575.34 

683.54 

881.42 

710.61 

1,223.21 

40.75 

4,778.81 

563.80 

7, 280. 19 

52.77 

1,720.62 

8,716.55 


117,943.87 


Value  on 

hand  Jiuio 

30.  1893. 


$270.77 

54LG6 

11, 250. 03 

47.50 

3,361.46 

542.38 

442.87 

1,297.01 

37.42 

1,116.U 

242.44 

5.07 

'io,*58i.'82 


29.738.7G 
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Depth  of  water  in  feet  upon  ih^ 


•s 

Stage 
above 

standard 

Bute. 

lew 

aE 

water  by 
St'Louto 

9 

*A 

gauge. 

1892. 

•    Fest, 

1 

July    2 

24.60 

2 

12 

28.40 

8 

18 

25.80 

4 

17 

25.20 

5 

21 

28.20 

6 

27 

18.90 

7 

27 

18.90 

8 

20 

18.50 

9 

81 

15.20 

10 

Aug.    1 

14.80 

11 
12 

8 
5 

|8.60 
U.50 

13 

9 

10.80 

14 

10 

10.40 

15 

12 

80.00 

18 

12 

80.00 

17 

14 

80.10 

18 

15 

9.40 

19 

18 

9.10 

20 

17 

8.90 

21 

18 

8.50 

22 

22 

7.40 

23 

22 

7.40 

24 

30 

6.50 

25 

80 

5.60 

28 

Sept    1 

6.80 

27 

8 

6.40 

28 

4 

6.30 

29 

5 

6.20 

30 

8 

4.80 

31 

8 

4.80 

82 

9 

4.30 

83 

12 

4.40 

84 

14 

5.00 

35 

15 

4.70 

SO 

15 

4.70 

87 

19 

4.00 

:{8 

20 

3.90 

39 

20 

3.90 

40 

22 

8.70 

41 

27 

3.16 

42 

28 

3.00 

43 

29 
30 
30 

Gauge ^ 

44 

45 

J  coTeredl 

]    with    ( 

.  mud.  ) 

48 

Oct.      8 

2.70 

47 

7 

2.00 

48 

7 

2.00 

49 

8 

1.80 

50 

10 

1.80 

51 

11 

L60 

52 

13 

1.20 

53 

17 

1.80 

64 

18 

1.00 

55 

26 

1.00 

58 

27 

1. 10 

57 

31 

2.10 

58 

Not.    7 

1.30 

59 

10 

1.00 

80 

14 

1.00 

81 

21 

1.10 

82 

Deo.  14 

1893. 

1.49 

88 

Feb.  18 

4.00 

84 

22 

6.40 

85 

Mob.    1 

8.00 

88 

29 

14.00 

87 

Apr.    1 

13.00 

88 

8 

12.70 

80 

7 

12.40 

70 

.8 

12.60 

71 

10 

12.80 

72 

10 

12.80 

73 

May  20 

74 

JoDe    7 

22.00 

75 

18 

18.00 

78 

21 

14.80 

77 

21 

14.80 

Name  of  steamer  Air- 
nlshing  rep<^. 


City  of  Kew  Orieaos . . 
City  of  Providence  . . 
CiU*  of  St.  Louis ....-». 

H.M.Hoxie , 

City  of  New  Orleans. . 

City  of  Hiobman 

City  of  ProYidMise  . . . 

Cityi»f  Monroe 

Sidn&pillon 

H.M.Hoxie 

City  of  Cairo 

ArKansas  City 

Gen.  GiUmore 

City  of  New  Orleans . . 

City  of  Monroe 

...... do .............. 

an.  H.  Clark 

Geo.  GiUmore 

City  of  Cairo 

Ci^  of  Hickman 

City  of  Providenoe  . . 

Gen.  Gillmore 

Arkansas  City 

City  of  Cairo 

Jay  Gould 

Gen.  Gillmore 

My  Choice '...... 

Jack  Frost 

€len.  Gillmore 

Arkansas  City 

City  of  Providence  . . 

City  of  Hickman 

Gen.  Gillmore 

My  Choice 

City  of  Cairo 

City  of  St.  Louis 

Gen.  Gillmore 

State  of  Ksnsas 

ArksDSAs  City 

Gen.  Gillmore 

City  of  Providence  . . . 
A.  L.  Mason 


Gen.  Gillmore.... 

do 

City  of  Hickman 

Gen.  Gillmore ... 

do 

PaulTuIane 

State  of  Kansas . 
Gen.  GiUmore ... 

do 

WarEasle 

Gen.  Gillmore ... 

do 

Grey  Eagle 

Gen.  Gillmore  ... 
do 


GO  ...., 

do.... 

do 

do.... 

Grey  Eagle 


My  Choice 

City  of  New  Orleans. 
City  of  Hickman . . . . 

CitvofSt.  Louis 

ArKsnsas  City 

Hy.  Lewry 

City  of  New  Orleans. 

H.  M.  Hoxie 

Hy.  Lowry 

CityofVicksburg... 

H.M.Hoxie 

do 

do 

City  of  St.  Louis 

City  of  Hickman 


Direc- 
tion. 


Down.. 
...do... 
..do  ... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
Up...- 
Down.. 
...do... 
.. .do . .. 
...do... 
...do... 
...do... 
...do... 
...do . .. 
. . .do ... 
. . .do ... 
...do... 
. . .do  ... 
...do... 
...do... 
. . .do  . .. 
. . .do  . . . 
. . .do  . . . 
Up... 
Down.. 
...do... 
...do... 
...do ... 
. .  .do  . . . 
...do... 
...do... 
. .  .do .. . . 
. . .do ... 
...do... 
...do... 
...do... 
...do... 
...do... 


.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.de 
.do 
.do 


..do.. 
..do.. 
..do.. 
...do.. 
..do.. 
Up... 
Down. 
Up... 
Down. 
..do.. 
.  .do . . 
..do.. 
..do.. 
...do.. 
...do.. 


4i 


18J 


15 
12 


m 


12 


9 
9 


'•• 


12 


9 


9 

8 


7 
8 


7 


?t 


12 
12 


7| 


«l 


H 


o 

n 


18 


15 


15 
134 


12 

9 


H 


n 


8 


H 


«i 


I' 


4* 

"a" 


5 


4 


m 
I 

d 

... 


o 

as 


2ft      » 


18 
21 


18 
15 
12 
12 


15 


12 


9 
9 


7* 


8 
7| 


? 


5 

7 

? 


9 


16 
16 

iH 

15 


»l 


8 
8 


H 


12 


9 
10| 


Ml 


1^ 


18 


7| 


8 


3 


18 


9 
8* 


18 
16 
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I 


Depth  ofvsaUr  in  feet  npon  the 


•s 

Stage 
above 

etandard 

Dftto. 

low 

aB 

water  by 
St. 'Louis 

0 

'A 

gauge. 

1892. 

•    Fest. 

1 

July    2 

24.50 

2 

12 

26.40 

3 

16 

25.60 

4 

17 

25.20 

5 

21 

28.20 

8 

27 

18.90 

7 

27 

18.90 

8 

20 

16.60 

9 

81 

15.20 

10 

Aug.    1 

14.80 

11 

8 

13.60 
12.50 

12 

5 

13 

9 

10.80 

14 

10 

10.40 

15 

12 

60.00 

10 

12 

60.00 

17 

14 

60.10 

18 

15 

9.40 

19 

10 

9.10 

20 

17 

8.90 

21 

18 

8.50 
7.40 

22 

22 

23 

22 

7.40 

24 

30 

6.50 

25 

80 

6.60 

26 

Sept    1 

6.60 

27 

8 

6.40 

28 

4 

5.30 

29 

5 

6.20 

30 

6 

4.80 

31 

8 

4.60 

32 

9 

4.30 

S3 

12 

4.40 

34 

14 

5.00 

35 

15 

4.70 

SO 

15 

4.70 

87 

19 

4.00 

:{8 

20 

3.90 

39 

20 

3.90 

40 

22 

3.70 

41 

27 

3.16 

42 

28 

3.00 

43 

29 
30 
30 

(  Gauge  J 

44 

45 

J  covered! 
]    with 
I  mud. 

40 

Oct.     3 

2.70 

47 

7 

2.00 

48 

7 

2.00 

49 

8 

1.80 

50 

10 

1.00 

51 

11 

L50 

52 

13 

1.20 

53 

17 

L80 

64 

18 

1.00 

55 

25 

1.00 

50 

27 

1. 10 

57 

81 

2.10 

58 

Kov.    7 

1.30 

50 

10 

1.00 

00 

14 

1.00 

61 

21 

1.10 

02 

Dm.   14 
1893. 

1.40 

08 

Feb.  18 

4.00 

64 

22 

5.40 

65 

Meh.    1 

8.00 

06 

29 

14.00 

67 

Apr.    1 

13.00 

68 

2 

12.70 

60 

7 

12.40 

70 

•8 

12.50 

71 

10 

12.80 

72 

10 

12.80 

73 

If  ay  20 

74 

Jane    7 

22.00 

76 

18 

16.00 

76 

21 

14.00 

77 

21 

14.00 

Name  of  steamer  Air- 
nishing  report. 


City  of  New  Orleaos . . 
City  of  Providence  . . 
Ci^  of  St.  Louis.... ^. 

H.M.Hoxie p 

Ci^  of  New  Orleans . . 
City  of  Hickman  .... 
City  of  Providense  . . . 

Cityi»f  Monroe 

Sldnffjvpillon 

H.M.Hoxie 

Cit^  of  Cairo 

Arkansas  City 

Gen.  GiUmore 

City  of  New  Orleans . . 

City  of  Monroe 

......do  .............. 

an.  H.  Clark 

Geo.  OiUmore 

City  of  Cairo 

City  of  Hickman 

City  of  Providenoe  . . 

G  en.  Gilbnore 

Arkansas  City , 

City  of  Cairo 

Jay  Gould 

Gen.  GiUmore 

My  Choice '. 

Jack  Frost 

Gen.  Gillmore 

Arkansas  City 

City  of  Providence  . . 

City  of  Hickman 

Gen.  Gillmore 

My  Choice 

City  of  Cairo 

City  of  St.  Louis 

Gen.  GiUmore 

State  of  Ksnsas 

Arkansas  City 

Gen.  GUlmore 

City  of  Providence  . . , 
A.  L.  Mason 


Gen.  GUlmore.... 

do 

City  of  Hickman 

Gen.  Gillmore ... 

do 

PaulTulane 

State  of  Kansas . 
Gen.  GiUmore  ... 

do 

WarEasle 

Gen.  GiUmore ... 

do 

Grey  Eagle 

Gen.  Gilunore  ... 
do 


QO  .... 

do.... 

do..,. 

do.... 

Grey  Eagle 


My  Choice 

City  of  New  Orleans. 
City  of  Hickman.... 

CitvofSt.  Louis 

ArKsnsas  City 

Hy.  Lewry 

City  of  New  Orleans. 

H.  M.  Hoxie 

Hy.  Lowry 

City  of  Vicksburg . . . 

H.M.  Hoxie 

do 

do 

City  of  St.  Louis 

Ci^  of  Hickman 


Direc- 
tion. 


Dowii.< 
...do.. 
.  .do  . . . 
..do.. 
...do.. 
...do.. 
...do.. 
..do.. 
...do.. 
Up... 
Down. 
...do.. 
...do ... 
...do.. 
..do.. 
..do.. 
...do.. 
...do  .. 
...do ... 
...do ... 
...do.. 
...do  ... 
...do.. 
...do.. 
. .  .do  . . . 
. .  .do  . . 
. . .do  . . . 
Up... 
Down. 
...do.. 
...do.. 
. .  .do  . . . 
. .  .do  .  - 
...do.. 
...do.. 
. .  .do  . . 
. .  .do  . .. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 


..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
Up... 
Down. 
Up... 
Down. 
..do.. 
..do.. 
..do.. 
..do.. 
...do.. 
...do.. 


is 

i 


4i 


.do 

.do.... 
.do  — 

.do .... 
.do.... 
.do.... 
.do  — 
.do  — 
.do.... 
.do.... 
.do  — 
do.... 
.do.... 
.do .... 
.do  . . . . 
.do  .... 
.do.... 
.do  . . . . 

.do 

.do.... 


16J 


16 
12 


m 


13* 
12 


9 
9 


>»» 


9 


9 

8 


7 
8 


7 


?t 


12 


12 

12 


o 

n 


16 


15 


15 
134 


12 

9 


7| 


«l 


H 


H 


n 


8 


H 


«i 


? 


5 


4 


I 


o 
••as 


0SO 
QO 


2ft 

m 


18 
21 


18 
15 
12 
12 


12 


0 
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n 


8 

7| 


? 


6 

7 
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16 
16 

IH 

16 


»l 


8 
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H 


^ 


8 


3 


18 


» 


15 


12 


9 
10| 


l«l 


l^ 


16 


9 


8 


18 
IS 
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tar»  ><<ipjia  8i,  LouiB  mmd  CtLWo. 
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Depth  of  waUr  in  feet  up&n  the 


o 

Sta^ 
above 

c  • 

standard 

^a 

Date. 

low 

0^ 

water  by 
St  Louis 

o 

'A 

gauge. 

1892. 

Feet. 

1 

July    2 

24.50 

2 

12 

26.40 

3 

16 

25.60 

4 

17 

25.20 

5 

21 

23.20 

• 

27 

18.90 

7 

27 

18.90 

8 

29 

16.60 

9 

31 

16.20 

10 

Aug.   1 

14.80 

11 

8 

13.60 

1^ 

6 

12.60 

13 

9 

10.80 

14 

10 

10.40 

15 

12 

60.00 

16 

12 

60.00 

17 

14 

60.10 

18 

15 

9.40 

19 

16 

9.10 

20 

17 

8.90 

21 

18 

8.60 

22 

22 

7.40 

23 

22 

7.40 

24 

30 

6.50 

25 

80 

5.50 

26 

Sept.    1 

6.60 

27 

3 

6.40 

28 

4 

5.30 

29 

6 

5.20 

30 

6 

4.80 

31 

8 

4.60 

32 

9 

4.30 

33 

12 

4.40 

34 

14 

6.00 

35 

15 

4.70 

36 

15 

4.70 

37 

19 

4.00 

38 

20 

3.90 

39 

20 

3.00 

40 

22 

3.70 

41 

27 

3.10 

42 

28 

3.00 

43 
44 

45 

29 

)  Gauge  ( 

30 
30 

I  covered) 
f  with  ] 
]  mud.   [ 

46 

Oct.      3 

2.70 

47 

7 

2.00 

48 

7 

2.00 

49 

8 

1.80 

50 

10 

1.60 

51 

11 

1.50 

52 

13 

1.20 

53 

17 

1.30 

54 

18 

1.00 

55 

25 

1.00 

56 

27 

1.10 

57 

31 

2.10 

58 

Nov.    7 

1.30 

59 

10 

1.00 

60 

14 

1.00 

61 

21 

1.10 

62 

Deo.   14 
1893. 

1.40 

63 

Feb.  16 

4.00 

64 

22 

6.40 

65 

Mar.    1 

8.00 

66 

29 

14.00 

67 

Apr.    1 

13.00 

68 

2 

12.70 

69 

7 

12.40 

70 

8 

12.50 

71 

10 

12.80 

72 

10 

12.80 

73 

May  20 

74 

June   7 

22.00 

75 

18 

16.00 

76 

21 

14.60 

77 

21 

14.60 

Nfune  of  steamer  fur- 
nishiug  report. 


City  of  New  Orleans  - 
City  of  Providence . . 

City  of  St.  Louis 

H.M.  Hoxie 

City  of  New  Orleans. 

Ci^  of  Hickman 

City  of  Providence  . . 

City  of  Monroe 

Sidney  Dillon 

H.  M.  Hoxie 

City  of  Cairo 

Arkansas  City 

Qen.  Gillmore 

City  of  New  Orleans. 

City  of  Monroe 

...r.do 


S.  H.H.Clark 

Gen.  Gillmore 

City  of  Cairo 

City  of  Hickman  . . 
City  of  Providence 

Gen.  Gillmore 

Arkansas  City 

City  of  Cairo 

Jay  Gould 

Gen.  Gillmore 

My  Choice 

Jack  Frost 

Gen.  Gillmore 

Arkansas  City 

City  of  Proviaence. 
City  of  Hickman... 

Gen.  Gillmore 

My  Choice 

City  o4  Cairo 

Cityof  St.  Louis... 

Gen.  Gillmore 

State  of  Kansas 

Arkansas  City 

Gen*  Gillmore 

City  of  Providence. 
A.  L.  Mason 


Gen.  Gillmore  . . . 

do 

City  of  Hickman. 

Gren. Gibnore  .... 

do 

Paul  Tnlane 

State  of  Kansas  . 
Gen.  Gilmore  . . . , 

do 

War  Eagle 

Gren.  Gilmore 

do 

Grey  Ragle 

Gen.  fSilmore  — 

do 

do 

do 

do 

do 

Grey  Eagle 


Direc- 
tion. 


My  Choice 

City  of  New  Orleans. . 

City  of  Hickman 

Cityof  St.  Louis 

Arkansas  City 

H V.  Lo wry 

City  of  New  Orleans. . 

H.M.  Hoxie 

Hj.  Lowry 

City  of  Vicksburg. . . . 

H.  if.  Hoxie 

do 

do 

aty  of  St  Louis 

City  of  Hickman 
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Down 
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har$  heiween  St  Loui$  and  Cairo^Contiuued. 
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COMMKRCIAL  STATISTICS. 


Beceipts  and  shipments  at  St,  Louis,  Mo,,  during  the  years  1889,  1890, 1891, 189S. 


Articles. 


Barbed  wire  and  ores  and  metals  (pig  and  manufaotnred) 

Cement 

Coal  and  coke ." 

Cotton  (and  products) 

Groceries  ana  dairy  prodncts 

Hay,  seeds,  and  ^rain  (inoladiug  flonr,  meals,  etc.) 

Jute 

Livestock  and  products 

Lumber 

Merchandise  and  sundries 

Vegetables .' 

White  lead,  oils,  etc 

"VVines  and  liquors 

Wool 

Total 


Beceipta. 


1889. 


TWM. 

31,663 

6,876 

88,845 

4,663 

8,816 

96,265 

3,473 

12,805 

127,695 

281,579 

7.986 

756 

102 

162 


671,685 


1890. 


Ttm9, 

31,782 

15,892 

81,565 

4,230 

8,262 

92,914 

235 

17,347 

132,940 

284,689 

3.530 

204 

60 

180 


663,730 


189L 


TWM, 

13,741 
18.621 
55,980 
2,946 
7,604 
96v536 


15,217 

142,090 

234,817 

4,110 

63 

121 

304 


602,140 


1892. 


TbHt. 
16,7«B 

1,238 
85,547 

1,462 
18,383 
76,876 


14,953 

150.140 

310,37V 

2,559 

12 

61 


687,200 


Articles. 


Barbed  wire  and  ores  and  metals  (pig  and  manofootured) . 

Cement 

Coal  and  coke 

Cotton  (and  prodncts) 

Groceries  and  dairy  products 

Hay,  seeds,  and  grain  (including  flour,  meals,  etc.) ., 

Jute 


Shipments. 


1889. 


Tons. 
5,885 


1890. 


Tons, 
3,945 


1891. 


Tons, 
4,802 


1892. 


Tons. 
3,574 


1,701 

200 

8,047 

538,329 


734 

527 

7,428 

440,728 


148 

88 

9,675 

377,416 


10,504 

23 

13,919 

314,: 


Live  stock  and  products . . . 

Lumber 

Merchandise  and  sundries. 

Vegetables 

White  lead,  oils,  etc 

Wines  and  liquors 

Wool 


15.429 

6,470 

181,546 

2,612 

1,799 

647 

35 


18,379 

8,526 

117,806 

1,789 

1,879 

668 

3 


16,166 

6,245 

95.842 

1,485 

1,555 

590 

18 


Total 


712,700 


601,862 


512,980 


10.040 

7,000 

138,350 

2,132 

1.786 

631 

31 


502,215 


Transferred  hy  ferries  across  the  river  at  Si,  Louis, 


Tons. 


1889 2,717,760 

1890 3,052,166 

1891 3,268,7r3 

1892 2,760,187 

Shipments  down  the  river  from  landings  between  St,  Louis  and  Cairo  during  the  years 

1889-'9B, 

Grain,  includin^^  ilour,  meals,  etc. : 

Tons. 

1889 29,209 

1890 34,267 

1891 20.35,^ 

1892 18,990 

REC  APITU  L  ATIOX. 


1889. 

1890. 

1891. 

1802. 

licceipta  and  shipments  at  St.  Louis 

Tons. 
1,384,385 
2.717,760 
29,209 

Tons. 
1,265,592 
3.053,166 
34.267 

Tons. 
1,105,070 
3,268,753 
20,353 

Toiu. 
I  189.415 

Transferred  bv  ferries  at  St.  Louis 

2. 760. 187 

Shipped  from  landings  between  St.  Louin  aud  Cairo. . 

1K.99D 

Total 

4  131  354      A  »»•>  ooK  *    A.  Ml  I7f.  ;      a  q4M  r.«r» 

i 

1 
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Liii  of  8tmm  power  loaU  thai  arrived  at  8i.  LoaiB  during  the  year  1899. 


Siseof  bo«to. 


Under  500  jnroM  tons 

Between  500  and  1,000  gtaw  tons. 

Orer  1,000  groes  tons 

Tonnage  and  eise  oBlcnown 


Total. 


Draft. 


FeeL 
8  to  0.5 
4      7.2 
e      0.5 


Boata. 


125 


Timea 
arrived. 


80 

1,007 

35 

1,294 

13 

901 

7 

16 

2,078 


IMi  of  hargei  and  scows  thai  arrived  at  St,  Louis  during  the  year  1892. 


Slaea  of  bargee,  etc 


Under  500  tons 

Between  500  and  1,000  tone.. 

Orer  1,000  tons 

Ttenage  and  aise  unknown. 


Total 


Draft. 


Feet. 
8.5  to  8 

5.2  8 

5.3  0 


Bai-ges 
andsoowB. 


28 

19. 

68 

271 


Timea 
arrived. 


184 

69 

806 

547 


886 


1,106 


lAst  of  steamers  and  barges  permanently  and  temporarily  enrolled  at  the  port  of  St.  Louis 

on  December  31,  1892. 


Permanently  enrolled  steam  (wood) 

Permanently  enrolled  bargee  (wood) 

Perasanently  enrolled  steam  0ron) 

Temporarily  enrolled  ateam  (wood) 

PermanenUy  Ueensed  steam,  nnder  20  tons 
Temporarily  licensed  steam,  nnder  20  tons 
Barges  Ueensed,  nnder  20  tons 

Grand  total 


Yessels. 


101 
89 
4 
2 
8 
1 
5 


210 


Gross 
tonnage. 


41,080.83 

87,542.09 

1,690.29 

82.44 

143.27 

24.12 

48.71 


Net  tonnage. 


130,611.75 


40,410.55 

87,451.25 

1,667.09 

80.50 

115.80 

13.23 

48.71 


129,796.13 


Y3. 

mPROYEBiENT  OF  HARBOR  AT  ST.  LOUIS,  MO. 

St.  Louis  Harbor  has  a  length  of  about  18  miles,  being  divided  into 
two  nearly  equal  parts  by  the  Eads  Bridge.  The  upper  portion  of  the 
harbor,  between  this  bridge  and  the  northern  limits  of  the  city,  is  about 
10  miles  in  length.  About  3  miles  above  the  Eads  Bridge  is  the  Mer- 
chants Bridge.  The  lower  portion  of  the  harbor,  included  between  the 
Eads  Bridge  and  Biver  Des  Peres,  is  8  miles  long.  A  good  depth  of 
water  and  accessible  landings  exist  in  this  lower  part  of  the  harbor,  and 
a  sufficient  depth  is  found  above  the  Merchants  Bridge.  Between  the 
Merchants  and  Eads  bridges,  however,  there  existed  middle  bars,  and 
also  shoals  near  the  Illinois  shore,  which  interfered  with  navigation. 

Appropriations  for  improvement  of  St.  Louis  Harbor  had  been  made 
as  early  as  1836,  and  a  longitudinal  stone  dike  was  built  at  that  time 
near  the  head  of  the  present  works  by  Capt.  E.  E.  Lee,  Ck>rps  of  Engi- 
neers. Other  work,  done  in  later  years  by  the  United  States,  consisted 
in  the  building  of  stone  and  brush  dikes,  generally  normal  to  the  direc- 
tion of  the  current,  in  the  closing  of  Cahokia  Chute,  and  protection  of 
the  bank  in  Sawyer  Bend. 
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The  river  and  harbor  act  of  (Jongrress,  approved  September  19, 1890, 
contained  an  appropriation  of  $182,000  for  improving  harbor  at  St 
Lonis,  Mo.,  and  the  officer  in  charge,  in  submitting  a  project  for  its 
expenditure,  recommended  that  the  money  be  applied  to  the  portion 
of  the  harbor  between  the  Eads  and  Merchants  bridges.  The  ap- 
proved project  consisted  in  the  contraction  of  the  river  by  a  system 
of  hurdles  along  the  Illinois  shore  for  a  distance  of  13,000  feet  to  a 
width  of  2,000  feet,  with  a  view  to  removing  the  bars  which  then 
existed  and  which  interfered  with  navigation  at  low  stages  of  the  river, 
and  also  to  improve  the  ferry  landings  on  the  Illinois  shore.  The 
object  of  the  hurdles  was  to  cause  deposits  of  sediment,  and  thus  build 
up  a  new  bank  out  to  the  line  desired. 

The  hurdles  were  all  completed  by  July  1, 1892.  Extensive  deposits 
have  occurred  along  the  line  of  hurdles,  and  the  work  has  already  re- 
sulted in  a  considerable  increase  in  channel  depth,  with  corresponding 
benefit  to  navigation. 

Amount  expended  to  July  1, 1892,  $150,530.21. 

No  money  was  expended  upon  this  improvement  during  the  past  fis- 
cal year. 

No  fiirther  appropriation  is  needed  for  this  work. 

With  the  balance  ($31,469.79)  remaining  from  the  appropriation  of 
1890  it  is  proposed  to  repair  damage  that  may  occur  to  the  hurdles 
from  ice  and  drift  and  to  extend  them  whenever  found  necessary  to  do  so. 

The  commercial  statistics  will  be  found  in  the  report  on  improvement 
of  the  Mississippi  Eiver  between  the  Ohio  and  Missouri  rivers. 

Appropriations  laade  by  Congress  for  improvement  of  harbor  at  St.  Louis,  Mo. 

0 

By  act  of  September  19,  1890 $182,000.00 

Money  statement 

July  1,  1892,  balance  unexpended $31,469.79 

July  1,  1893,  balance  unexpended 31,469.79 

July  1,  1893,  outstanding  liabilities 230.04 

July  1, 1893,  balance  available 31,239.75 


Y4. 

IMPROVEMENT  OF  GASCONADE  RTVER,  MISSOUEL 

The  navigation  of  this  stream,  before  its  improvement  was  under- 
taken by  the  Government,  was  seriously  obstructed  by  snags,  logs,  and 
leaning  timber,  and  at  times  almost  suspended  on  account  of  numerous 
shoal  crossings.  Snags  are  liable  to  be  found  after  every  flood,  which 
also  carries  more  or  less  drift;  the  latter  is  apt  to  be  deposited  at  the 
shoals  or  at  other  points,  causing  trouble  to  rafts  and  steamers. 

Improvement  by  the  Government  ^mmenced  in  1880,  and  the  pro- 
ject which  was  adopted  consisted  in  the  removal  of  snags  and  logs 
from  the  channels  and  of  leaning  timber  from  the  banks  of  the  river, 
where  necessary,  and  in  construction  of  wing  dams  and  training  walls 
to  concentrate  the  flow  of  water  upon  the  Shoals,  and  thus  increase  the 
depth  over  them. 


APPENDIX   Y — ^REPORT  OP   MAJOR  ALLEN.  2179 

The  estimated  cost  of  the  improvement  was  $50,000,  but  as  new 
obstructions  are  continually  forming,  it  will  require  appropriations 
from  time  to  time  to  keep  the  channel  open  at  low  water  setter  the  prin- 
cipal work  has  been  done.  (Please  see  page  1740,  Appendix  X  to 
Annual  Beport,  1892,  lines  21-24  from  top  of  page.) 

Amount  expended  to  July  1, 1892,  $44,689.51,  which  resulted  in  put- 
ting the  river  from  its  mouth  to  Arlington,  138  miles,  in  good  navigable 
condition,  but  the  high  water  of  that  year  carried  many  snags  into  the 
river  that  afterwards  had  to  be  removed. 

The  operations  for  the  past  fiscal  year  consisted  in  removing  channel 
and  bank  obstructions  from  the  mouth  of  the  river  to  the  head  of 
Fryors  Mill  Chute,  and  in  constructing  and  repairing  dams  at  that 
chute.  Bocks  Bar,  Hensleys  Shoal,  and  at  Peckerwood.  The  work 
was  done  by  hired  labor. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
$2^49.89,  resulting  in  further  benefit  to  navigation. 

The  details  of  the  work  are  given  in  the  report  herewith,  of  Mr.  J.  W. 
Beaman,  Assistant  Engineer. 

It  is  proposed  to  expend  the  balance  of  the  funds  remaining  on  hand 
in  continuing  removal  of  obstructions,  carrying  the  work  upstream. 

The  sum  of  $10,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1895,  in  continuing  removal  of  obstructions,  and  in  re- 
pairing and  building  wing  dams. 

The  commerce  of  the  river  is  given  in  tables  of  statistics  herewith: 

AppropriaHom  made  h^f  Congreufor  impnmng  GoBoonade  Siver,  A(i$8<mri. 

By  act  of— 

JuneU.  1880 $6,600 

March  3, 1881 10,000 

AugUBt  2, 1882 10,000 

July  6,  1884 6,000 

Augnst  6, 1886^ 7,500 

August  11, 1888 :. - 6,000 

September  19,  1890 4,000 

July  13, 1892 4,000 

Totia 60,600 

Money  statement, 

July  1, 1892,  balance  un6Z]>ended $1,810.49 

Amount  appropriated  by  act  approTed  July  13,  1892 4,000.00 

6, 810. 49 
JuneSO,  1893,  amount  expended  during  fiscal  year 2,949.89 

JuItI,  1893,  bi|lance  unexpended 2,860.60 

July  1, 1893,  outstanding  liabilities 353.25 

July  1, 1893,  balance  available 2,607.35 


{Amount  that  can  beprofitablv  expended  in  fiscal  vear  ending  June  30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1366  and  1867  and  of  sundry  civil  actof  March  3, 1893. 
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REPORT  OF  MR.  J.  W.  BEAMAN,  AB8I8TANT  ENGINEER. 

Jefferson  Citt,  Mo.,  Juns  30, 189S. 

Major:  I  have  the  honor  to  snbmit  the  following  report  upon  the  improvement  o^ 
the  Gasconade  J^ver,  MiBeoari,  for  the  fiscal  year  ending  Jnne  30, 18d3: 

Improvement  work  on  the  Gasconade  River  daring  the  past  year  has  included  the 
removal  of  channel  and  bai^  obstrnctions  to  steamboat  and  raft  navigation;  the 
contraction  of  waterway  by  means  of  crib  dams  at  the  head  of  Pryors  Mill  Chnte; 
the  contraction  of  the  waterway  at  Hensleys  Shoal  by  two  crib  dams,  one  above, 
the  other  below,  the  old  ford  road  across  the  right  chnte ;  and  the  repair  of  the  cross 
dams  at  Peckerwood  and  Bocks  Bar  shoals. 

Snagginpt  etc. — During  the  month  of  July  one  man  waa  employed  in  felling  the 
overhanging  timber  between  the  month  of  the  river  and  Pxyors  Mill,  a  distance  of 
30  miles. 

On  Auffust  1,  in  conformity  with  the  instmctions  ofyonr  predecessor,  Maj.  A.  M. 
Miller,  United  States  Engineer,  by  letter  of  July  16, 1892.  a  party  was  organised  for 
the  removal  of  channel  and  bank  obRtmctions,  and  for  the  construction  of  contrac- 
tion works  at  points  where  the  river  had  become  especiaUy  troublesome  at  low- water 
stages  on  account  of  excessive  width  of  stream. 

The  working  party  organized  was  a  small  one,  consisting  of  a  foreman  and  seven 
men. 

The  improvement  plant  included  two  dog  boats,  each  16  feet  by  4  feet  by  16 
inches;  a  flat  boat,  20  feet  by  8  feet  by  18  mches;  a  crab,  blocks,  ropes,  and  tools 
necessary  for  the  work. 

A  team  of  horses,  hired  by  the  month,  furnished  the  power  necessary  to  work  the 
crab. . 

The  party  was  organized  at  Gasconade  City,  and  the  snagging  operations  were 
begun  at  the  mouth  and  were  carried  on  up  the  river  to  a  point  1  mile  above  1^ 
head  of  Pryor's  Mill  Chute. 

Work  ceased  for  the  winter  on  December  15  and  was  resumed  on  May  1  at  Pryors 
Bend,  in  accordance  with  your  letter  of  instructions  of  April  28. 

The  following  tabulated  statement  will  indicate  the  work  done  daring  the  year: 

Snaggingf  eto.,  July  1  to  December  15,  incluHve, 

Snags  removed  from  the  channel 173 

Drin  piles  removed  from  channel 3 

Overhanging  trees  felled 98 

Miles  of  river  worked 31 

Snagging,  etc,,  May  1  to  June  SO,  inoluBwe, 

Snags  removed  from  thechannel 73 

Overhanging  trees  felled 62 

Drift  trees  cut  up 33 

Drifb  piles  removed 3 

Coneiruetion  and  repair  of  dame, — ^The  work  of  construction  and  repair  of  oontrae> 
tion  works  for  the  year  may  be  tabulated  as  follows : 

Worl  done  at  Pryor'e  Mill  Chute,  August  8  to  Novemkor  &,  incfueive. 

Linear  feet  of  dam  built 228 

Cubic  yards  of  rock  quarried  and  placed 496 

Linear  feet  of  logs  9  inches  in  diameter  built  into  dun • 1,772 

Cribs  20  by  9  feet  built 10 

Piles  4  inches  by  6  feet  cut  and  driven 26 

Work  done  at  Books  Bar,  September  7  to  16,  inclusive. 

Linear  feet  of  cross  dam  rebuilt 43 

Cubic  yards  of  rock  deposited  in  cross  dam 198 

Piles  8  inches  by  6  feet  cut  and  driven 43 

Work  done  at  HensUys  Shoal,  October  $0  to  December  »,  tndMive. 

Linear  feet  of  dam  built 177 

Cubic  yards  of  rock  quarried  and  placed 170 

Cubic  yards  of  gravel  placea 26 

Cubic  yards  of  brush  placed 61 

Piles  3  inches  by  6  feet  cut  and  driven 141 

Linear  feet  of  logs  9  inches  diameter  cut  and  placed 962 

Cribs  20  by  6  feet  built 9 
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Work  done  at  Peckerwoody  December  6  to  IS,  inolueive. 

Linear  feet  of  dam  built 47 

Linear  feet  of  logs  9  inches  in  diameter  placed 281 

Cribg  20  by  6  feet  built :  1 

Piles  3  by  6  feet  oat  and  driven 35 

Cubic  yards  of  rock  qaarried  and  placed 88 

The  crests  of  the  dams  at  Pryor's  Mill  and  Hensleys  Shoal  were  built  to  a  plane 
2  feet  aboTS  low  water,  and  a  clear  waterway  94  feet  wide  and  7  feet  deep  was  left 
at  the  head  of  Pryor's  Mill  Chute. 

BKCAPITULATION  OF  THK  YXAR'B  WORK. 

ConeiTMcUon, 

Numberof  linear  feet  of  crib  and  stone  dam  built 595 

Number  of  cubic  yards  of  rock  quarried 754 

Number  of  cubic  yards  of  rock  boated  and  placed 952 

Number  of  eubie  yards  of  grayel  placed 26 

Cubic  yards  of  brush  placed 61 

Linear  feet  of  logs  cut  and  placed t 3,005 

Cribs  20  by  9  feet  built 10 

Cribs  20  by  6  feet  built 9 

Piles  out  and  driven ^ 210 

New  dams  built 3 

Old  dams  repaired 2 

Snagging,  etc. 

Snags  removed  fh>m  the  channel ^ 246 

Drill  piles  removed  £rom  the  channel ^ 6 

Trees  felled ; 150 

Miles  of  river  worked 31 

Projeeted  work. — Every  high  staee  of  the  river  carries  drift,  some  of  which  it  may 
be  expected  will  be  deposited  at  the  shoals,  or  at  other  points,  so  as  to  cause  trouble 
to  rafts  or  steamboats. 

For  the  removal  of  snags,  and  for  the  repair  of  old  or  for  the  building  of  new  diuns, 
$10,000,  in  addition  to  the  balance  on  hand,  should  be  available  for  the  improvement 
of  the  rives  between  Arlington  and  the  mouth — upwards  of  138  miles  of  river  line. 
The  commerce  of  the  river  is  of  such  value  as  to  warrant  this  provision. 
Shoals  where  contraction  works  are  most  needed  at  present  are  Stake,  Sand,  Div- 
ine and  Perkins. 
I  have  the  honor  to  be,  very  respeetf  ally,  your  obedient  servant. 

J.  W.  Bkaman, 
AMiieiami  Engineer, 
Mnj,  Chas.  J.  Allen, 

Corpe  of  Engineer;  U,  8.  A, 


COMMSRCIAL  STATISTICS,  GASCONADE  RIYER,  MIS80X7BI. 


ArticlM. 


H«f,  grmln,  aeedt,  etc 

LviDDer,  logs,  wood,  railway  iiea,  elo 

Lireatock 

Prodooe 

Salt 

Iron,  naila^  etc 

FJarm  ladbinery 

General  oierobaiidiae 

Total , 


1890. 


Tons. 

2,058 

22,806 

200 

5 

28 

23 

115 

239 


36,088 


1891. 


Tons. 

4,035 

19,646 

425 

67 

29 

8 

87 

216 


24,456 


1892. 


Tons. 

L547 

10,626 

416 

80 

23 

4 

80 

208 


12,929 
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Li8i  of  steam-power  boats  engaged  in  oommeree  on  ihe  Gaeoonade  Biver  during  the  year  189i^ 


Name. 

Length. 

Breadth. 

Depth. 

GroM 
toniuife. 

G-ascon&do  ................................................... 

FeeL 

107 

05 

86.6 
67.6 

FetL 
22 
17.6 
24 
16 

FmL 
3.8 
2.2 
8 
2.76 

74. 

Pin  Oak 

43.06 

Ttoval 

44.82 

.Tnmhn  /ffaiiolinft) 

25 

f 

IMPROVEMENT  OP  OSAGE  RIVER,  MISSOURI. 

The  project  for  improvement  of  this  stretun,  adopted  in  1871,  has  con- 
sisted in  the  removal  of  obstructions  to  navigation,  as  snags  and  leaning 
timber,  and  in  deepening  channels  over  shoals  by  means  of  dredging, 
and  the  construction  of  cross  and  wing  dams  to  concentrate  the  water 
over  the  shoal  places. 

The  original  estimated  cost  of  the  project  was  9230,000,  but  after 
that  project  was  adopted,  the  extent  of  river  for  which  appropria- 
tions were  made  covered  more  ground  than  was  originally  considered, 
and  for  a  number  of  years  past  no  estimate  of  cost  of  the  improvement 
by  removal  of  snags,  shoals,  etc.,  appears  to  have  been  rendered  in 
annual  rex>orts. 

The  first  efforts  at  improvement  after  the  General  Government  as- 
sumed charge  in  1871  were  expended  in  dredging  on  the  shoals.  After 
this  the  method  pursued  consisted  in  the  construction  of  dams  and  train- 
ing w^ls,  and  removal  of  snags,  leaning  timbers,  etc. 

The  construction  of  a  lock  and  dam  near  the  mouth  of  the  river  was 
authorized  by  the  river  and  harbor  act  of  September  19,  1890.  The 
estimated  cost  of  the  lock  and  dam  as  given  in  the  last  Aimual  Report 
is  $200,000. 

An  improvement  of  a  portion  of  the  river  was  undertaken  by  tiie 
State  of  Missouri  a  number  of  years  before  the  General  Government 
assumed  charge  in  1871.  This  improvement  consisted  of  ja  number  of 
wing  dams  bmlt  out  from  the  banks  to  concentrate  the  flow  of  water  in 
a  narrow  channel  with  a  view  to  securing  an  increase  in  depth  through 
scour.  These  dams,  however,  were  not  kept  in  repair,  and  they  £d 
not  secure  the  results  desired. 

Before  improvement  of  the  river  was  undertaken  by  the  Government 
the  channels  were  so  obstructed  by  snags,  trees,  and  shoals  as  to  make 
navigation  precarious  at  high  stages  of  water  and  almost  impossible  in 
some  portions  of  the  river  at  low- water  stage. 

Every  high  stage  of  water  carries  more  or  less  snags  into  the  chan- 
nel, besides  causing  scour  of  banks,  resulting  in  obstructions  which 
have  to  be  removed. 

The  amount  expended  by  the  General  Government  upon  the  im- 
provement to  June  30,  1892,  was  $211,701.72.  It  resulted  in  benefit- 
ing navigation  on  the  river  firom  its  mouth  to  Osceola,  Mo.,  a  distance 
of  about  230  miles.  The  lower  60  miles  of  the  river  were  the  most 
benefited. 

The  work  of  the  fiscal  year  ending  June  30, 1893,  commenced  July 
15  last,  and  was  continued  until  December.  It  consisted  in  removal 
of  snags  and  overhanging  trees  and  in  construction  of  250  linear  feet  of 
dams  at  Hoskins  Shoal.  This  work  by  hired  labor  put  the  river  in 
good  navigable  condition  from  its  mouth  to  Grand  Biver. 
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Amount  exi>ended  dnring  the  year,  $3,871.78. 

The  details  of  the  work  are  ^ven  in  the  report,  herewith,  of  Mr.  J. 
W.  Beaman,  assistant  engineer. 

The  sum  of  $65,000  can  be  profitably  expended  during  the  fiscal  year 
ending  Jane  30, 1895.  Of  this,  the  sum  of  $10,000  is  estimated  for  re- 
moving obstructions  and  building  wing  dams  and  training  walls  where 
necessary,  and  $55,000  in  constructing  lock,  it  not  having  been  con- 
sidered desirable  to  undertake  the  lock  construction  until  $140,000 
were  available  for  it. 

A  table  of  commercial  statistics,  to  which  attention  is  respectfully 
invited,  is  hereto  appended. 

JppropriatUm$  made  by  Cofigresafor  improving  Osage  River,  AfiB$ouri, 

By  act  of— 

March  3, 1871 $25,000 

Jane  10, 1872 25,000 

March  3, 1873 25,000 

June  23, 1874 25,000 

June  18, 1878 20,000 

March  2, 1879 20,000 

June  14, 1880...: 30,000 

March  3, 1881 20,000 

August  5, 1886 10,000 

August  11, 1888 5,000 

September  19, 1890 55,000 

July  13,1892 50,000 

Total 310,000 

Money  statement 

July  1, 1892,  balance  unexpended $48,298.28 

Amount  appropriated  by  act  approved  July  13^1892 50,000.00 

98,298.28 
June  30, 1893, amount  exi>ended  during  fiscal  year 3,871.78 

July  1, 1893,  balance  unexpended 94,426.50 

July  1, 1893,  outstanding  liabilities 327.67 

July  1, 1893,  balance  ayailable 94,098.83 

r  Amount  (estimated)  required  for  completion  of  existing  project 110, 000. 00 

J  Amount  that  can  be  nrofitabl^  expended  in  fiscal  year  ending  June  30, 1895  *65, 000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  or  MR.  J.  W.  BEABCAN.  ASSISTANT  KXOINXER. 

Jefferson  City,  Mo.,  June  SO,  189S, 

Major  :  I  have  the  honor  to  submit  the  following  report  upon  the  improvement 
of  the  Osage  River,  Missouri  and  Kansas,  for  the  fiscal  year  ending  June  30,  1893. 

Improvement  work  on  the  Osage  River  during  the  ))ast  year  has  been  confined  to 
the  removal  of  obstructions  to  steamboat  and  raft  navigation  and  the  closing  of  the 
two  side  chutes  at  the  foot  of  Hoskins  Shoal. 

Snagging f  etc, — In  accordance  with  the  instructions  of  your  predecessor,  M%j.  A.  M. 
MiUer,  U.  8.  Engineer,  by  letter  of  July  16,  1892,  a  party  was  organized  for  the  re- 
moval of  channel  and  bank  obstructions  to  navigation. 

The  party  as  organized  consisted  of  a  foreman  and  5  laborers,  which  number 
was  subsequently  increased  to  10  men  all  told. 

* $10,000  in  removing  obstructions;  $55,000  in  constructing  lock. 
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The  outfit  provided  consisted  of  a  covered  flatboat  25  ft«t  by  12  feet  by  20  iiiebes, 
a  flatboat  20  feet  by  10  feet  by  20  inches,  two  skiffs,  an  iron  capstan,  ropes,  bloeka, 
and  all  other  tools  necessary  for  snagging. 

For  towing  t.e  boats  and  working  the  capstan  a  mnle  was  hired. 

The  party  was  organized  at  Teal,  84  miles  above  the  month  of  the  river. 

After  some  repairs  had  been  made  to  the  covered  flatboat  and  an  ezamiBAtton 
had  been  made  oi  the  river  below  Teal,  which  developed  the  fact  that  at  the  dAte  of 
the  organization  of  the  party  there  were  neither  trees  nor  overhanging  trees  ob- 
stractiug  navigation  between  Teal  and  the  month,  the  plant  was  moved  apstream, 
and  the  work  of  clearing  the  channel  and  banks  of  obstructions  was  commeaoed, 
and  continued  until  December  6. 

On  this  date,  because  of  the  lateness  of  the  season,  the  party  was  disbanded,  and 
the  plant  was  left  for  the  winter  in  charge  of  a  watchman  at  Brenekes  SQioaI,  to 
which  point  the  plant  had  previously  been  brought  fh>m  the  upper  river. 

Soskim  Shoal  improvement, — Between  the  dates  October  1  and  November  17 
3  men  were  employed  at  the  foot  of  Hoskins  Shoal,  42  miles  above  the  month 
of  the  river,  in  the  closing  of  two  side  chutes,  by  which  a  largfepartof  the  available 
water  had  previously  been  deflected  from  the  main  channel. 

The  total  combined  length  of  these  dams  was  250  feet,  with  an  average  breadth  of 
crest  of  7i  feet  and  an  average  height  above  low  water  of  18  inches. 

In  this  work  there  were  used  165  small  piles,  3  to  6  inches  in  diameter  and 
up  to  8  feet  in  length,  and  108  cubic  yards  of  riprap  rock. 

The  following  tabulated  statement  will  indicate  the  work  accomplished  during 
the  season.  • 

IMPROVEMENT  WORK,  OSAOB  RIVER,  JULY  16  TO  DECEMBER  6,  1892. 

Snagging,  etc. 

Snags,  etc.,  removed  from  the  channel 186 

Rocks  removed  from  the  channel 5 

Drift  trees  cut  into  16-foot  lengths 1, 722 

Overhanging  trees  felled  and  cut  up 962 

Miles  of  river  worked 179 

Construction, 

Linear  feet  of  riprap  dam  built 250 

Small  piles,  3  by  8  inches  diameter,  used 165 

Cubic  yards  of  riprap  rock  used 108 

By  the  above  snagging  and  construction  work  the  river  was  put  in  good  navigable 
condition  from  the  month  of  Grand  River  to  the  point  of  union  of  the  Osage  and 
Missouri  rivers  at  Osage  City. 

Lock  and  dam  at  Brenekes  Shoal, — Incident  to  the  construction  of  a  lock  and  dam 
projected  for  the  foot  of  Brenekes  Shoal,  guages  have  been  maintained,  and  observa- 
tious  of  the  same  have  been  made  daily  at  8  o'clock  a.  m.  at  Tuscumbia,  Burds  Shoil, 
Brenekes  Shoal,  and  Osage  City. 

Project  for  next  year.— This  fall  it  is  desirable  that  a  party  be  organized  to  remove 
channel  and  bank  obstructions  ft*om  the  head  of  steamboat  navigation  above  Osce- 
ola to  the  MiBsouri  River,  to  complete  the  work  projected  for  the  season  of  1892,  and 
to  remove  such  obstructions  from  the  lower  river  below  the  month  of  Grand  River 
as  may  have  accumulated  since  the  6th  of  last  December. 

The  extent  of  river  line  included  in  the  above  project  is  upward  of  245  miles. 

No  river  improvement  work  has  been  done  above  the  mouth  of  Grand  River  einee 
1882. 

The  upper  portion  of  the  river  above  Osceola,  230  miles  above  the  mouth,  is  tra- 
versed by  the  Black  Diamond;  and  the  Andrew  Bennett,  a  boat  which  was  taken  to 
Warsaw  last  fall,  run  between  Warsaw  and  Osceola. 

The  commerce  of  the  river  below  Warsaw  is  carried  by  the  Hugo,  Frederick,  Ednm, 
and  Annie  Dell, 

For  the  work  of  the  next  two  years,  in  addition  to  the  balance  needed  for  the  con- 
struction of  the  projected  lock  and  dam  at  Brenekes  Shoal,  $10,000  should  be  avail- 
able for  the  removal  of  snags,  etc.,  and  for  minor  construction  works  at  troublesome 
shoals. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  W.  Beaman, 
Aseisiant  Engineer, 

Miv|.  Chas.  .T.  Allen, 

Corps  of  Engineers,  U.  S.  A, 
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Beeard 

of  gauge  at  TMcumbiaj  Mo.,  for 

fisotU  year  ending 

JuneSC 

\  1S9S. 

Day. 

July. 

Aag. 

S^t. 

Oct 

Nov. 

Deo. 

Jan. 

Feb. 

Kar. 

AprU. 

Kay. 

June. 

1 

2.70 

2.65 

.96 

.60 

L45 

L45 

LOO 

.90 

440 

470 

8L35 

20.60 

2 

3.65 

2.20 

.95 

.60 

L35 

L60 

1.60 

2.25 

4  00 

460 

30.45 

26.40 

8 

9.75 

L95 

.95 

.75 

L20 

L55 

LOO 

2.10 

8.75 

445 

28.40 

25.65 

4 

10.90 

1.76 

.90 

.70 

LIO 

L45 

LOO 

L75 

8.65 

480 

25.60 

2L60 

5 

8.40 

1.60 

1.00 

.60 

L05 

L36 

L55 

L80 

8.50 

4  00 

22.35 

17.36 

• 

7.80 

1.50 

.95 

.65 

.96 

L56 

LOO 

L20 

8.80 

415 

17.75 

18.10 

7 

6.50 

1.40 

.85 

.50 

.86 

3.50 

2.00 

LOO 

3.15 

420 

16.10 

19.60 

8 

5.65 

1.85 

.85 

.45 

.80 

4.60 

LOO 

2.15 

4  75 

8.85 

14  90 

19.86 

9 

490 

1.25 

.80 

.40 

.75 

5.90 

L70 

8.20 

8.36 

415 

1420 

18.10 

10 

4.25 

1.45 

.75 

.35 

.70 

6.00 

L85 

2.90 

9.80 

5.15 

15.36 

16.86 

11 

8.75 

1.75 

1.55 

.30 

.70 

5.70 

L70 

2.70 

10.36 

7.60 

15.90 

18.90 

13 

8.40 

2.40 

1.20 

.30 

.65 

6.00 

L65 

2.46 

10.00 

11.50 

15.90 

13.25 

13 

8.70 

2.00 

LOO 

.30 

.60 

4.40 

2.00 

2.80 

8.70 

12.80 

1475 

12.66 

14 

8.75 

1.80 

.95 

.30 

.60 

8.70 

2.20 

2.75 

7.30 

13.10 

1415 

12.40 

15 

8.90 

2.65 

1.00 

.25 

.55 

8.20 

2.10 

8.55 

6.20 

1L85 

18.80 

12.20 

16 

4.95 

2.70 

1.00 

.25 

.80 

2.90 

2.00 

4.40 

5.40 

10.20 

12.35 

10.95 

17 

11.60 

2.60 

1.00 

.25 

.80 

2.76 

L85 

8.80 

480 

8.60 

ILOO 

8.25 

18 

11.25 

2.35 

1.20 

.85 

.95 

2.70 

LOO 

8.66 

4.30 

7.10 

10.05 

6.10 

19 

8.00 

2.05 

1.25 

.35 

.96 

2.76 

L70 

8.66 

8.90 

6.20 

8.65 

6.20 

20 

6.10 

1.75 

1.20 

.30 

.90 

2.66 

L70 

4.70 

8.55 

19.60 

7.10 

5.06 

21 

5.70 

1.50 

1.10 

.70 

L05 

2.60 

L40 

4.80 

8.30 

26.00 

6.65 

480 

22 

5.00 

1.80 

LOO 

190 

LIO 

2.70 

L26 

4.96 

6.10 

27.36 

U.80 

5.00 

28 

4.85 

1.20 

.90 

2.35 

LOS 

2.70 

LIO 

496 

5.35 

26.75 

9.60 

5.06 

24 

8.75 

1.15 

.80 

2.30 

L15 

2.55 

LOO 

485 

6.20 

2425 

7.76. 

480 

25 

8.15 

L15 

.75 

2.50 

L15 

2.4A 

.95 

486 

6.55 

2L80 

9.00 

445 

38 

3.90 

1.20 

.70 

2.55 

L20 

2.20 

LOO 

490 

6.20 

2450 

9.85 

410 

27 

2.50 

1.35 

.70 

2.35 

L26 

2.40 

L05 

470 

5.60 

27.40 

14.10 

8.65 

28 

2.15 

1.15 

.75 

2.05 

L25 

2.80 

.90 

460 

495 

28.35 

1486 

8.26 

29 

4.65 

1.05 

.65 

L85 

L50 

2.20 

.80 

460 

27.70 

12.60 

8.05 

80 

8.85 

L15 

.60 

L70 

L50 

L95 

.80 

450 

29.45 

11.40 

5.60 

81 

2.10 

too 

L55 

L70 

.90 

460 

1L85 

COMmCRCIAL  STATISTICS — OSAGE  RIVER,  MISSOURI  AND  KANSAS. 


Artidea. 


Hay,grmlii,aeeda,eto 

Lumber,  U^,  wood,  railway  tlea,  etc 1 

LWealook 

Prodnoe 

Salt 

Barytaa 

Iron,  naUa,  etc 

Farm  machinery 

Gaaaral  merchandiae 

Total 


1800. 

1891. 

Tont. 

Tona. 

5,118 

6.135 

86.349 

77,196 

766 

967 

319 

627 

482 

602 

L710 

2,775 

408 

510 

453 

588 

L408 

1.760 

97,018 

9L049 

1892. 


Tont, 

5,471 

69,721 

739 

182 

281 

L200 

67 

83 

L536 


79,280 


lAet  of  eteam-power  hoaU  engaged  in  commerw  on  the  Oeage  Biver  during  the  year  189$. 


Name. 


Annie DeD  .... 
Blaek  Diamond 

Idna 

Ftedexkk 

John  A.  Hago. . 


Length. 


Fut. 

70. 

72.6 
102. 

96.4 
127. 


Breadth. 


P(Mf. 

16. 

144 

2L5 

148 

20. 


Depth. 


Feet. 
2. 
2.8 
47 
8. 
8. 


Groas 
tonnage. 


Tont. 
19.06 
18.4 
88.85 
82.61 
126.88 


Y  6. 


IMPROVEMENT  OF  KA8KASKIA  RIVER,  ILLINOIS. 

A  Borvey  of  tliis  stream  from  New  Athens  to  its  mouth  was  made 
in  1887. 

.  The  project  for  improvement,  adopted  in  1890,  consists  in  deepening 
the  water  over  the  two  principal  shoals  between  the  mouth  of  the 
river  and  Evansville,  viz,  at  the  Nine  Mile  and  the  EvansvUle  8hoalS| 
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and  in  removing  snags  and  other  obstractions  from  the  mouth  to  the 
Baldwin  bridge,  a  distance  of  about  22  miles.  Estimated  cost  of  the 
project,  $10,500. 

Before  work  for  improvement  was  undertaken  by  the  Governmenl 
the  stream  was  practically  blocked  near  its  mouth  during  the  low- 
water  season  by  the  Nine  Mile  Shoal  over  which  there  was  often  a 
depth  of  only  9  inches  when  the  St.  Louis  gauge  read  6.5  feet  In 
addition,  the  navigation  was  greatly  obstructed  on  account  of  snags, 
shoals,  and  bars. 

At  high  water  navigation  was  possible  as  £eu:  up  the  stream  as  New 
Athens. 

The  first  appropriation  for  the  improvement  was  $6,000,  made  by 
the  river  and  harbor  act  of  September  19, 1890. 

During  the  fall  and  part  of  December,  1891,  Nine  Mile  and  Evans- 
viUe  shoals  were  excavated,  the  former  so  as  to  give  a  channel  75  feet 
wide  and  36  inches  deep,  and  the  latter  to  give  a  channel  60  feet  wide 
and  34  inches  deep,  at  low  water,  the  excavated  material  being  util- 
ized in  constructing  dikes,  etc.,  to  concentrate  the  flow  of  water  in  the 
cutd.    A  number  of  snags  were  also  removed  from  the  channel. 

This  work  was  of  great  benefit  to  the  commerce  of  the  river. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $4,500  for 
the  improvement.  Under  this  appropriation  work  was  resumed  in 
September,  1892,  by  hired  labor,  and  prosecuted  until  December  23, 
when  it  was  suspended  on  account  of  cold  weather.  The  work  of  the 
season  (1892)  consisted  in  removal  of  snags,  trees,  rack  heaps,  logs, 
and  several  rocks  from  Baldwin  bridge  to  Oox's  Ferry,  thus  former 
improving  the  navigation. 

The  result  of  all  the  work  done  is  that  steamboats  are  enabled  to 
navigate  the  stream  at  lower  stages,  and  for  low-water  seasons  of 
greater  length,  than  formerly  was  the  case. 

Expended  upon  the  impioTement  to  Jnly  1, 1892 $5,700.48 

Emended  upon  the  same  daring  the  fiscal  year  ending  Jane  30, 1893 3, 347. 63 

It  is  proposed  to  expend  the  small  balance  remaining  from  the  ap- 
propriation in  care  of  the  work  and  in  further  removal  of  obstructions 
so  &r  as  the  funds  will  admit  of. 

AppropriaH<m$  made  J^y  C<mgre$9  far  improving  KasJuukia  Bioer,  IWnoiM, 

By  aotof  September  19, 1890 $6,000 

Byactof  Jalyl3, 1892 4,500 

10^600 

Money  statement. 

Jolyl,  1892,  balance  unexpended..?. $239.53 

Amoant  appropriated  by  act  approved  Jaly  13, 1892 4, 500. 00 

4,739,52 
Jane  30, 1893,  amoant  expended  daring  fiscal  year 3,347.63 

July  1,1893,  balance  anexpended 1,391.89 

Jaly  1, 1893,  outstanding  liabiHties 9.49 

July  1, 1893,  balance  available 1,382.40 
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COMMERCIAL  8TATISflnCS»  KASKASKIA  RIVER,  ILUNOIS. 

fCompnod  from  informAtioii  fnmtobed  by  Hr.  Kick  Saaer,  of  Bvansrillo,  BL,  and  Cspt.  Bjorey 

Kevillo,  of  Chester.  Dl.  J 


ArtiolM. 

1800. 

180L 

1802. 

Goal 

Tom, 

60 

2,105 

,ft.8W 

400 

Tone. 

400 
2,054 
0.186 

406 

Tont. 
800 

CordwDod  Mid  Innber . t.^t, .......^......r.r.^,.... 

8.000 
600 

moor,  ffrain. oto........ 

MardujidfM 

600 

Total 

8,402 

12.045 

4,400 

Liii  of  •ttam-power  boats  engaged  in  oommeroe  on  ike  Kaskaekia  Bher,  Ulinoie. 


Name. 


Dolphin 

UtUeNiok 

lUry  M.  Michael 
Klek  Saner 


Length. 

Breadth. 

Depth. 

Feet. 

135.8 

60.0 

1«3.8 

100.0 

Feet. 
22.8 
10.0 
26.8 
18.0 

Feet. 
48 
8.0 
44 
40 

Oroas 
tonnage. 

Tone. 

156.16 

1422 

23444 

00.27 
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IMPEOVEMENT  OF  MISSISSIPPI  RIVEK  BETWEEN  MOUTH  OP  MISSOURI 

BIVEB  AND  MINNEAPOLIS. 


BEPORT  OF  MA  J,  ALEXAIWER  MACKENZIE,  CORPS  OF  ENOINEERS, 
OFFICER  IN  CHARGE,  FOR  TEE  FISCAL  TEAR  ENDING  JUNE  SO,  1899, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVRMSNTS. 


1.  Operating  Boag  boats  and  dredge  boata  I  3.  Dee  Moinee  RapidSi  Mississippi  Rirer. 

on  upper  Mississippi  River.  |  4.  Operating  and  care  of  Des  Moines  Rap- 

3.  Mississippi   Rirer    oetween  Missouri  I         ids  Canal  and  Dry  Dock. 

Riyer  and  Minneapolis.  | 


EXAMINATIONS. 


6.  Hamburg  Bay,  on  Mississippi  River, 
Calhoun  County,  III. 

6.  Mississippi   River,    Iowa   side,    from 

mouth  of  Iowa  River  to  Burlington. 

7.  Moline  Harbor,  UL 


8.  Mississippi  River  at  and  near  Belle- 

vue,  Iowa. 

9.  Additional  harbors  of  refiige  on  Lake 

Pepin,  Mississippi  River. 


United  States  Engineer  Offios, 

Bock  Island^  lU.j  July  6^  1893. 

Oener AL :  I  have  the  honor  to  transmit  herewith  the  annnal  reports 
upon  the  works  Id  my  charge  daring  the  fiscal  year  ending  June  30^ 
1803. 

Very  respectfolly,  your  obedient  servant^ 

A.  Mackenzie, 
Major  J  Corps  of  Ungineers. 
Brig.  Glen.  Thomas  L.  Casey, 

Chief  of  Engineersj  U.  8.  A. 


Zt. 


OPERATINQ  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  covered  by  this  appropriation  is  the  removal  of  sna^s, 
wrecks,  and  other  obstructions,  the  cutting  and  pulling  back  of  over- 
hanging trees,  the  clearing  of  shores,  the  searching  for  and  marking  of 
new  channels,  assisting  stranded  boats  and  barges,  surveys  and  ex- 
aminations in  connection  with  new  improvements  and  for  fEbcilitatiug 
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navigation  through  bridges,  inspection  and  repair  of  works,  formation  of 
temporary  or  permanent  channels  through  obstructing  bars,  and,  in 
general^  in  benefitiDg  commerce  by  aiding  existing  navigation  and  as- 
sisting in  the  permanent  improvement  of  the  Upper  Mississippi  River. 

The  plant  belonging  to  this  work  consists  of  the  snag  boats  Qeneral 
Barnard  and  J.  G.  FarkCj  and  to  these  are  added,  as  occasion  demands 
and  circumstances  permit,  dredges,  launches,  barges,  etc.,  belonging 
to  the  general  appropriations.  The  operations  of  the  snag  boats  and 
dredges  extend  from  Minneapolis  to  the  mouth  of  the  Missouri  River, 
about  724  miles.  At  times  when  the  snag  boats  are  not  required  on 
work  above  mentioned  they  are  used  under  general  or  special  appro- 
priations for  work  of  permanent  construction. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississipia 
Biver  under  a  permanent  appropriation,  the  annual  expenditure  b^g 
limited  by  the  act  to  925,000.  There  has  been  expended  under  the 
permanent  appropriation  during  the  fiscal  year  ending  June  30,  ISdSj 
the  sum  of  $25,000. 

The  snag  boat  General  Barnard  was  engaged  in  the  work  of  remov- 
ing snags,  etc.,  July  14  to  November  6, 1892,  April  10  to  May  2,  and 
May  21  to  June  30, 1893. 

The  snag  boat  J.  O.  ParTce  and  dredge  Phoenix  were  employed  as  a 
dredging  and  wrecking  plant  August  10  to  September  10,  and  October 
26  to  November  5, 1892. 

The  details  of  work  accomplished,  together  with  statistics  of  com- 
merce and  navigation,  are  given  in  the  appended  report  of  Assistant 
Engineer  0.  W.  Durham. 

A  detailed  statement  and  a  summary  of  expenditures  for  operating 
snag  boats  and  dredge  boats  on  Upper  Mississippi  Eiver  for  the  fiscal 
year  ending  June  30, 1893,  are  appended. 

The  total  tonnage  of  the  Mississippi  Eiver,  between  the  Falls  of  St 
Anthony  and  mouth  of  Missouri  Eiver,  for  calendar  year  1892,  was  ap- 
proximately 4,500,000  tons.  This  includes  logs  and  lumber  as  well  as 
ordinary  mercnandise. 

Abstract  of  appropriations. 

By  act  approved  March  2, 1867 186,000 

By  aUotment  from  appropriation  of  July  25, 1868 26,000 

By  allotment  from  appropriation  of  18^ 35^640 

By  act  approved — 

July  11. 1870 36,000 

March  3, 1871 42,000 

June  10,1872 42,000 

March  3, 1873 25,000 

June  23,1874 25,000 

March  3,  1875 25,000 

August  14,  1876 30,000 

June  18,1878 41,500 

March  3, 1879 20,000 

June  14,1880 8,000 

March  3,  1881 25,000 

By  act  passed  August  2, 1882 25,000 

By  act  approved  August  5, 1886 22^500 

By  act  of  August  11, 1888,  for  fiscal  years  ending — 

June  30, 1889 25,000 

Juue30, 1890 ^,000 

June  30, 1891 25,000 

June  30, 1892 25,000 

June  30, 1893 ;.  25,000 

Total 6^m 
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Money  statement. 

JnneSO.  1893.  amoant  drawn  from  Treasury  under  permanent  appropriation  $25, 000. 00 
June  30, 1893,  amoant  expended  during  fiscal  year 25,000.00 

July  1,  1893,  amount  available,  under  permanent  appropriation  of  Au- 
gust 11,  1888,  for  fiscal  year  ending  June  30,  1894 25,000.00 


Detailed  etatement  of  expenditures  far  operating  enag  hoata  and  dredge  hoate  on  Upper 

Mi$8i»$ippi  River  for  tkefieoal  year  ending  June  SO,  189$. 


I' 

To  whom  paid. 

• 

Total. 

Office 
expenses, 
saperin> 
tendenoe 
and  con- 
tingen- 
cies. 

Labor. 

Snbsia- 
teuoe. 

FneL 

Ex- 
pense. 

pain. 

1 

Simmons  Hardware  Co 

Wiikinson  &,  Co 

$48.00 

21.75 

2.00 

4.53 

6.23 

28.53 

36.87 

84.74 

89.71 

6.20 

12.00 

7.29 

22.89 

25.02 

1.45 

9.00 

15.13 

127.80 

42.77 

84.50 

840.00 

1,583.00 

22.23 

7.65 

$48.00 
2L75 

s 

8 

C.  W.  Durham 

$2.00 
4.53 
6.28 

4 

J.  C.  MoElhern 

5 

B.  R.  Barrett 

6 

ICoElroy  Iron  Works  Co 

T.  Nodfer 

$28.58 

7 

$36.87 
84.74 

.50 

A 

Frank  J.  Weess 

9 

Menasha  Wood  Split  Pulley 
Co 

39.71 

10 

J.  H.  Scroimm................ 

6.20 
12.00 

11 

Klindt.  Geiirer  &  Co 

13 

C.  P.  Comeirvs................ 

7.29 

18 

C.  J.  Lons .................... 

22.64 
25.02 

.25 

14 

Thomas  E.  Sohindler  &  Co — 
J.  W.  Stewart 

********* 

15 

*L45 

16 

Coal  Valley  Mining  Co 

J.  and  M. Pnirina 

*  *  *  *     *      * 

$9.00 
15.18 
127.80 
42.77 
84.50 

17 

.  .  ... 

18 

C.  P.  Disnev  Sc  Son 

19 

TheE.M.IHokeyCo 

T.  C.  Briffht 

20 



21 

Hired  men 

.......... 

*  250.*o6' 

$340.00 
1.833.00 

22 

do 

SB 

Tf tin*  Broa 

32.23 
7.65 

34 

Tans  tt  Sons. ................. 

Total 

2.479.29 

270.05 

1,673.00 

166.85 

329.30 

71.96 

68.24 

August,  189i, 
Hlrvd  men 

1 

89.80 

11.59 

81.00 

22.86 

9.93 

4.85 

41.84 

86.00 

11.16 

71.72 

13.15 

105.00 

5.00 

52.10 

22.65 

74.16 

13.10 

18.00 

23.75 

20.00 

17.74 

17.37 

30.22 

16.58 

36.  (M) 

30.00. 

170.40 

a  24 

1.45 

39.80 

s 

HoElroy  Iron  Works  Co 

George  Lamont 

Thomas  B.  Schindler  ^E^  Co — 
Charles  J.  I<onir 

11.59 

8 

8L00 

4 

32.86 
8.63 
4.85 

19.14 

6 

1.80 

6 

J.  H.  Soroffum...... .......... 

7 

Gaonita,  ^ros.  &,  Schwah 

The  E.  M.  Diokev  Co 

80.00 
86.00 
1L16 

2.70 

8 

9 

QaincT  Coal  Co 

10 

James  Ward  iL  Son ........ 

7L72 
13.15 

11 

Page  St  Tolkacs 

13 

Western  Coal  and  Tow  Co. . . . 
do 

105.00 

13 

, 

5.00 

14 

A.  Boschert  Sl  Co 

i 

52.16 
22.65 

15 

Henrv  A.  Koettker 

........ ..|. ......... 

1 

16 

The  W  A.  Bonsack  Lumber  Co 
C  W.  Dnrham 

' 

74.16 

17 

13.10 

1 

18 

QninoT  Coal  Co  x  ^ . . .  x  x     ax.... 



laoo 

23.75 
20.00 

19 

L.  T.  Biethan 

1 

30 

Jacob  Alter ................ 

1 

31 

T.  Nodler 

! t 

17.74 
17.37 
12.22 

22 

Frank  J.  Weees 

1                  1 

33 

Mississippi  Coal  and  Ice  Co. . . 

McElroy  Iron  Works  Co 

KinffdtFrick 

H.  O.  Browninir  ...... .... 

p 

1     

18.00 

34 

16.58 

25 

36.00 
36.00 

36 

27 

Smith  Brnt h^rp   t , 

160.90 

9.60 
8.24 
1.45 

28 

A.  Weber  Co 

28 

Seither  Sc,  Cherry  Co 
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Detuiled  statement  of  expenditures  far  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  River  for  the  fiscal  year  ending  June  SO,  189S — Continued. 


Nnmber  of 
voucher. 

To  whom  paid. 

Total. 

Office 

expenses, 

superin- 

tendence 

and  oon> 

tingen- 

ciea. 

Labor. 

Subsis- 
tence. 

Fuel. 

Ex- 
pense. 

Be- 
pairs. 

80 

AugHMty  l«8f— Contioaed. 
l(rcT)enno>tt  A.  Sona 

9100.69 

12.13 

838.02 

1,869.16 

• 

$100.69 

31 

Wilkinson  &Co 

$12.13 

32 

TTIrad  m An 

$838.02 
1,869.16 

33 

do 

Total 

8.83L22 

•18.10 

2,207.18 

$888.52 

506.60 

125.19 

$14L68 

SepiBmJbw,  1899. 
Coal  Yalley  Mining  Co 

JCintr  A.  Frt«k ---■. 

1^ 

86.00 

63.33 

29.79 

45.00 

89.74 

5.40 

21.02 

8.10 

41.50 

13.90 

37.40 

63.00 

28.80 

6.50 

8.25 

49.54 

36.00 

63.25 

43.37 

80.00 

100.08 

13.00 

38.71 

17.03 

10.70 

90.00 

6.50 

4.50 

60.00 

40.00 

9.00 

5.25 

28.65 

45.18 
40.55 
95.40 
85.53 
87.50 
17.60 
10.25 
22.50 
87.11 
3.00 
45.00 
27.00 
33.25 
105.00 
40.01 
1476 
41.86 

86.00 
45.00 

"45.06' 

2 

18.83 
29.04 

8 

Charlea  J.  Lonsr .............. 

0.75 

4 

George  Lamon t 

5 

Thoinaa  E.  Sohindler  &  Co  . . . 
A.  Boechert  &  Co 

89.74 
5.40 
21.02 
8.10 
40.04 
13.90 
87.49 

6 

7 

John  Whitfield 

•  •  •  a^r^  •  •  •  • 

8 

Eaatman  4k  Brint4>n 

9 

R.  W.  Stanton  &Co 

1.55 

10 

D.  C.  Slaten 

11 

Gteorse  F.  Kirach 

12 

Western  Coal  and  Tow  Co 

QnincyCoal  Co 

63.00 
28.80 

13 

14 

St  Lonis  Tent  and  Awnhig  Co . 
C.  W.  Dnrhun 

6.50 

•••*•*•• 

15 

8.25 

16 

Gannits  Broa.  St  Schwab 

TheK.  M.  Dickey  Co 

9.54 

40.00 
86.00 
63.25 

17 



18 

S.  G.  Gamett 

19 

J.  H.  Scroffum 

48.37 

20 

Dennia  Noonan 

80.00 

21 

T.Kodler 

* 

99.78 
18.00 
88.71 

L20 

22 

Henry  Mel  van 

28 

Conrad  Bros 

. 

24 

Standard  Oil  Co 

17.96 
10.70 

........ 

25 

ICoSlrov  Iron  Works  Co 

C.  W.  Disney 

. 

26 

90.00 

27 

S.  Cnmpton  Sc  Co 

6.50 
4.50 

28 

C.W.Durham 

29 

John  Harry 

69.00 
40.00 

80 

81 

John  Fuxionir 

0.00 

5.25 

28.65 

82 

Yans  Bros 

38 

KransBros , 

St.  Lonis  Steam  Forge   and 
Ironworks 

84 

45.18 

85 

Sundry  persons 

20.55 

20.00 
95.40 

86 

F.  H.  Ketcham  . , 

87 

ICcKlroy  Iron  Works  Co 

Gaanita  Bros.  &  Schwab 

Elindt,  Geiger^Co 

85.58 

88 

7.50 
17.60 
10.25 

30.00 

89 

40 

J.  H.  Scrognm •••••.•......... 

41 

The  Pilot  Steamboat  Co 

T.  E.  Schindlar  &Co 

23.50 

42 

37.11 
2.30 

48 

Chas.  J.  Long 

'  45.06' 

27.00 

83.25 

105.00 

16.68 

.70 

44 

Coal  VaUey  Mining  Co 

The  B.  M.  Dickey  Co 

L  T,  Biethan , 

45 

46 

47 

Western  Coal  and  Tow  Co 

James  Ward  St  Son 

48 

24.23 
14.75 
41.36 

49 

Henry  A.  Koettker 

50 

A.  Boechert  4;&  Co 

Total 

•  »  •  • 

1,806.27 

19.25 

636.10 

1,000.88 

39.38 

80.  «• 

October,  1899, 
Hired  men 

1 

230.68 

1,874.67 

20.00 

350.66 

339.00 

4.50 

27.00 

38.00 

230.68 

1,374.67 

20.00 

850.66 

339.00 

2 

.r-....do 

8 

Geo.  ^v est 

4 

Hired  men ,»-,■,-...,..,.... 

5 

do 

6 

C.  W.  Durham 

4.50 

7 

H.  0.  Brownins 

27.00 
88.00 

8 

L.  T.  Biethan 
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Detailed  eiaiement  of  expenditures  for  operating  enag  loate  and  dredge  hoate  on  Upper 
Mieeieeippi  River  for  thefiecal  year  ending  June  SO,  1S9S— Continued. 


if 

To  wbom  paid. 

TetaL 

Office 
ezpensea, 
superin- 
tendence 
and  con- 
tingen- 
cies. 

Labor. 

Subsis- 
tence. 

Fuel. 

Ex- 
pense. 

Be- 
paira. 

9 

OMotor,  188^-Coiitiiiiied. 
Qnlnoy  Cool  Co 

Ha  00 

4.30 

7.24 

13.96 

7.02 

3.87 

86.00 

61.60 

86.00 

1.04 

9.50 

8.00 

20.21 

6.84 

3.10 

8.60 

7.46 

13.33 

19.13 

44.00 

42.80 

9.05 

94.01 

86.80 

61.40 

64.78 

77.70 

27.50 

50.00 

3.00 

9.75 

14.00 

16.96 

7.06 

38.85 

siaoo 

10 

T.  8.  Adoina •...« 

Standard  Oil  Co 

14.80 

11 

$7.24 

12 

Mianiaaipni  Coal  and  loe  Co  . . 
Fraok  JT  woeaa 

ia96 
7.02 
8.87 



IS 

14 

T.Nodlfir 

16 

Kfaif  itFiiok 

86.00 
61.50 
86.00 

16 

JaniM  MoNamara 

• 

17 

L.  T.  BSetlian 

18 

Weineth  ^Gehxing 

1.04 
0.50 
8.00 
20.24 
5  84 
8.10 
3.60 

19 

Colbnrn  4t  Bakor 

99 

JaiDM  Loaoh 

SI 

fi.  C.  Hodflo  4t  Sooa 

;:;:::::i:::::::: 

SI 

B.  H.  Coons 

SI 

J.  C.  Stewart 

S4 

Jl.J.StniweUMeatCo 

The  Van  Dosen  &  Tift  Co . . . . 

HoElroy  Iron  WorkaCo 

Kllndt«ueig«r4&Co 

S6 

7.46 

SB 

$13.83 

S7 

19.18 

S8 

W.  H.  Pape 

44.00 
15.00 

SB 

Gtandrr  nmHMia 

27.30 

90 

C.  W.Darham .^... 

Wabash  Coal  Co 

99.05 

SI 

94.01 
86.80 

88 

T.  C.  Briirht 

t 

88 

8.  Q.  Oarnett 

♦ 

64.40 
54.78 
77.70 

1 

84 

The  B.  M*.  Diokey  Co 

; 

86 

John  Harry .......r^.-T-t.T.T.r- 

! ; 

96 

W.  H.  Pane 

27.60 
50.00 

;:::.;::::;;::: 

87 

Jacob  Blootman 

88 

John  l^arlonir. 

3.00 

9.75 

14.00 

13  86 

7.05 

38.85 

.     -        i 

89 

K.  T.  WUaon 

1 

40 

J.  19t  Scroffou  •.•••.•..•..••*. 

41 

Qannita  Bros.  A  Schwab 

Gentskow Broa ..« 

2.40 

4S 

4S 

F.  W.  Lolev  4t  Son..... 

Total 

'"^ 

1 

8,262.00 

13.66 

2,324.01 

213.41 

680. 60       17. 10        18. 33 

ifov«ni6«r,  1899. 
Hired  men 

1 

1.811.00 

4.75 

12.60 

6.80 

18.00 

86.00 

105.00 

18.00 

32.40 

90.00 

65.72 

80.06 

26.24 

7.00 

12.71 

300.39 

2.25 

1&86 

46.66 
337.67 

57.90 
191.50 

1,811.00 

s 

C.  W.  T>arhani ..,., .»,,.. 

4.75 

8 

12.50 

^^ 

4 

C  "W.  Durham 

6.80 

6 

Hiaalssippi  Coal  and  Ice  Co . . . 
Qoinoy  Coal  Co 

18.00 
36.00 

•^«  •  •  *  •  •  • 

6 

1 

7 

Western  Coal  and  Tow  Co 

TheB.  M.  Dickey  Co 

105.00 

laoo 

32.40 
90.00 

8 

9 

........ 

10 

Coal  VaUey  Mining  Co 

Chaa.  J.  Long 



11 

62.37 
80.08 
26.24 
7.00 
12.71 

'"a'aft* 

IS 

T  Kt  S'hIfidC'r  -^  C"     ,-,,-- 

18 

A.  Boocheri  St  Co 

14 

Henrr  A.  Koettker %.... 

•  a>aaa^^       «*«_••«* 

16 

jftoMa  Wsrd  Sc.  Son 

1 

16 

The  W.  A.  Bonsack  L.  Co 

P.  R.  Snttoa 

........ 

300.39 

17 

' 

2.25 

18 

VoUers  A,  Warttman 

St.  Lonls,  Keokuk  A  North 
Wcatern  Ry 

•........• 

•..••«.. 

ia35 

19 

46.66 

90 

ffired  men 

337.67 

SI 

Simmons  Hardware  Co 

Hired  men. ...,..r... ......... 

57.90 

SS 

101.50 

Total 

2,779.02 

10.55     1,840.17  1  18a  40 

311.90     110.16 

318. 74 

Deeember,  JSU. 
Hfnd  men .^.. 

1 

106.88 
445.00 

105.83 

9 

do 

880.00 

65.00 

Total 

........ , - 

650.33 

880.00 

1 

170.33 

. ;-|      

BNa  93 138 
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DetaiUd  atatetnent  of  expenditures  for  operating  enag  boats  and  dredge  boats  on 
Mississippi  River  for  the  fiscal  year  ending  June  SO,  1893 — Continaed. 


Noinber  of 
voncher. 

to  whom  paid. 

Total. 

Of&oe 
expenses, 
superin- 
tendence 
and4M>n- 
tingen* 

idea. 

Labor. 

Snbsis- 
teuoe. 

FooL 

Bx. 
pense. 

Re- 
pain. 

1 

January,  189S, 
S.  Sohnlts .................... 

$7.13 

610.00 

6.58 

4.16 

$7.18 

2 

TTirvwl  iHAii 

$380.00 

D.AT. 

$180. 66 

6La 

8 

W.  R.  Johnson 

4 

Wm.  Bftrrett 

4.16 

Total 

527.82 

880.00 

- 

7.18 

140.60 

Fibruary,  2893, 
(No  Tonohon). 

March,  1899. 

1 

510.00 
18.19 
11.10 
46.52 

2.89 
15.48 
14.25 

4.50 

648.00 

83.40 

61.29 

6.20 

880.00 

• 

mm» mm^^ • 

180.60 

2 

do 

18. 19 

8 

C  W.  Dnrhsm 

IILIO 

ft 

4 

New  Jersey  Steel  and  Iron  Co. 
A.  "Weber  4t  Co 

46.62 
£.89 

5 

6 

C.W.  Dorham 

15.48 

14.25 

4.50 

7 

D.  Tipton 

8 

W.  R.  Tibbals 

9 

Hired  men 

880.00 

• 

D.&T. 

168  n 

10 

BwaldlronCo 

83.40 

11 

Carson  St  RMid 

• 

9L9 

12 

A.  Weber  &  Co 

6k  9ft 

Total 

1,261.82 

45.83 

760.00 

48.41 

467.66 

April,  189S. 
C.  W,  Pnrham 

1 

12.05 
1&50 
13.80 
7.45 
67.50 
6L81 

35.00 
50.12 
30.15 
26.86 
72.00 
18.90 
5.05 

169.63 

36.00 

19.90 

1.68 

27.30 

1-10 

40.61 

4.20 

215.84 
28.62 

213.02 
29.35 
19.04 
83.59 
17.70 
27.93 
35.00 
15.75 
68.25 
18.86 
25.00 

124.84 
13.36 
93.17 
29.52 
13.50 

126.00 
10.00 
28.85 

150.27 

298.27 

12.05 

• 

2 

Hired  men 

18.5(1 

8 

0.  W.  Pnrham , 

13.80 
7.45 

4 

D.Tipton 

i 

Irwin,  Phillips  &  Co 

67.50 
61.81 

35.00 

60.12 

4.75 

6.46 

• 

6 

Brinkman  &  Co 

7 

St.  Lonis,  Keokak  and  K.  W. 
R.  R.  Co 

8 

Standard  Oil  Co 

0 

T.  Nodler 

$26.40 

• 

10 

Wilkinson  &  Co .' 

30.46 

11 

Kinfc  AFriok j 

J.  B.  Bddinffton 

$72.00 

12 

ii'oo 

4.80 
7.78 

18 

Ellett  Brothers 

*  alio' 

0.25 
'36.00* 

14 

Mississippi  Coal  and  Ice  Co. . . 

Schnlz  Linguist  For  Co 

Frank  J.  Weess 

100166 

15 

16 

19.90 

17 

Vf^ers  A.  Warttman 

1.66 

18 

Samnel  E.  Carey  Sc  Co 

Ben  Wilson  &,  Son .• 

27.30 

19 

» 

1.16 

20 

Charles  J.  Lons 

3.45 
4.20 

85.61 

1.65 

21 

22 

KeUoir£<Birffe  Co 

200.49 
28.62 

189.01 
26.05 
19.04 

15.86 

23 

T.  E.Bchiiidler 

24 

Kelloire3lrKe  Co 

23.11 
8.80 

25 

T.  Nodi*.... 

26 

C.  J.  Kuebler 

27 

McElroy  Iron  Works  Co 

StandaraOil  Co 

S3LS0 

38 

17.70 

29 

A.  Weber  dc  Co 

27.66 

80 

Mississippi  Coal  and  Ice  Co  . . 
William  Andras 

tt.oe 

81 

IS.  75 

32 

James  McNamara 

68.25 

33 

Davis  Company 

18.86 
25.00 

34 

J.W.Stewart 

85 

The  Pilot  Steamboat  Co 

B.  S.  Blakemore 

124.84 

86 

13.86 

, 

87 

James  Ward  Sc.  Son 

1.60 
29.52 
18.50 

' 

91.67 

38 

A.Bosohert  &  Co 

.39 

Henry  A.  Koettker 

40 

John  M.  Keiflein 

126.00 
10.00 



41 

G.C.Colbert 

42 

Page  4k  Tolkais 

38.85 

48 

George  Hill 

l&O  97 

44 

George  Hill , 

306.  ST 
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JkMled  $ia$9ment  of  expendiiure$  for  operating  titotf  hoaU  and  dredge  hoaU  on  Upper 
Mieeiuippi  Biver  for  ike  /ieal  year  ending  Jwne  30,  i^5— Continaed. 


Tbwbonipaid. 

Total. 

OfHoe 
expensea, 

eaperia- 
tendeooa 
and  eon* 

tingen- 
eiea. 

Labor. 

Bnbaia- 
tenoe. 

FneL 

pense. 

Be. 

paira. 

46 

AprO,  ISfS—OmUnned. 

61,8ia88 

4.00 

607.67 

$100.00 
4.00 

$1,218.83 

40 

C.  W.  Dnrbam 

47 

Tlliwil  m Alt 

607.67 

Total 

4,285.34 

158.81 

1,826.50 

$62L12 

$468.29 

$318.98 

$703.14 

Meg,  1893, 

f^fr^  IMQr T -- 

17.76 

89.86 

LiO 

11.46 

16.10 

ia88 

9.00 

12.86 

29.90 

17.26 

26.00 

8.45 

16.30 

21.82 

6.28 

11.75 

8.75 

9.86 

9.06 

45.86 

4.00 

78.48 

468.38 

17.76 

A.  Maclcfwtte.  KiQt  oI  Engl- 

89.86 

T.  TlAniflar  A  Ann 

1.60 

Xftkllcft  Sl  Bro 

11.45 

CJ.Loag 

18.00 
10.88 

2.10 

ThM.Bi.Soldiidl«r4tCo 

OoU  Taney  HIning  Co 

R.  8k  Blakipcre 

9.00 

12.86 

Tatn—  lizard  A.  Ron 

29.90 
7.86 

10 

T.Kodler 

9.40 

11 

WilUoaoaJtCo 

26.00 

IS 

Vallm  4b  Wart^man ......  ^ ,. . 

8.46 

If 

J.  A.  V^T  4t  Bffan  Co.  t 

16.80 

14 

Fraaka.Waeaa 

21.82 

16 

J.  W.  Stawart 

6.28 

16 

Egbert,  FIdlar  4t  Chamber. .. . 
fj.  vT.  ThirbaBi 

11.75 
8.75 
9.86 

17 

18 

Hfarr  Balliiir 

19 

Hennr  A.Koettker 

The  w.A.Boiiaaok  Lumber  Co. 
Jamea  Ward  ie,  Son 

9.06 

SO 

45.86 

n 

2.25 
78.48 

L75 

SI 

A.  Boaebartft  Co... 

S8 

HIrtd  men 

468.88 

Total 

867.96 

550.41 

189.88 

9.00 

48.88 

120.81 

Jmm,  J898. 
fflfitdBfll 

1 

462.65 

500.00 

67.50 

45.00 

12L97 

107.25 

122.61 

9.86 

7.88 

45.58 

16.20 

6.25 

4.75 

28.33 

§1.90 

24.78 

23.00 

22.58 

21.44 

17.90 

12.56 

27.00 

29.40 

9.10 

40.49 

5.00 

45.90 

23.00 

28.29 

16.15 

8.61 

l,803w00 

850.00 

287.50 

16.67 

445.96 
500.00 

• 

do 

• 

• 

C.  W.  A;  V.  Coal  Co 

67.50 
45.00 

107.25' 
122.61 

4 

Diamond  Jo  Line  Steamera . . . 

J.  J.  Hogaa 

The  ConaolSdated  Coal  Co 

Coal  Valley  Mining  Co 

J.  H-  fSAmffnm 

6 

120.47 

LCO 

f 

7 

8 

., 

9.86 

f 

Ben  WilaoB  ft  Son 

7.38 

10 

Thoa.  B.  Soblndler  ft  Co 

Chaa  J  Lons  ^. .....*. .^.4.>x.x4 

45.59 

15.95 

6.25 

11 

•••••••••4 

.25 

12 

J.  Siearlat.... 

u 

C  W.  i>arham 

4.76 

14 

Oentxkon  Broe. ............... 

28.33 
21.90 

24.78 

16 

jMmh  Kleffor  .T*r TT-r- 

16 

Tn^TAmrXrr.,r-, 

17 

narrr  ft  Birhtman 

23.00 

18 

UttleT  A  White 

22.33 

.25 
21.44 
17.90 

IS 

Bfm  wllami  ft  Son. 

SO 

Onink  ft  Omm^ ................ 

SI 

Wiaiam  Clendenin 

Diamond  Jo  Line  Steamera .. . 

VmrlntiA  iwtranw  . . 

12.56 

SI 

27.00 
25.50 

S8 

8.90 

6.45 

40.49 

6.00 

S4 

Chan.  J.  TjODff 

2.66 

S6 

Thoa.  B.  Schlndler  ft  Co 

J.  Siecrisi 

96 

•7 

CoflOYalley  Mining  Co 

T.  C.  Briffht '.T 

45.90 
23.00 

28 

S9 

L.  F.  Baken*  Rona. ..,.-..,,,, 

• 

28.29 

16.15 

8.61 

SO 

T.  B.  Sehindler  ft  Co 

ai 

diaa.  J.  Tion V 

SI 

Hir^d  men .................... 

60.00 
"287.56' 

1,253.00 
350.00 

S8 

do 

S4 

do 

Total 

8,847.92 

858.92 

2,548.98 

899.84 

476.76 

43.90 

19.96 
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SumnmTf  of  expendiiure$  for  oporatina  $naff  hoait  and  drodge  hoaU  on  Vj^per  BiUtUiijffi 

Biver,  for  fisoal  year  ending  June  30,  189S^ 


Office  ex- 
penses, 
snperin* 
tendence 
and  eon* 
tingen- 
des. 

Care,  repair,  and  operating  snag  boats. 

Hontht. 

Labor. 

SnbsUt- 
enoe. 

ITaeL 

Xxpeoae. 

Bepatn. 

TotaL 

1892. 
JnlT 

8270.05 
13.10 
19.25 
13.55 
10.55 

$1,888.00 
1.808.16 

$180.85 
177.02 
858.57 
102.09 
188.40 

$228.20 
884.81 
703.08 
488.18 
8U.80 

$50.30 

98.87 

1.45 

9.04 

50.01 

$08.34 

110.88 

85.58 

18.83 

387.13 

88.04 

140.88 

81.80.48 

Anffiut ................... 

3.138^25 

SamMnbttr  ................... 

1.1S8lS 

Oc^ber 

1,894.87 

1.840.17 

880.00 

3.068.81 

XoTMobftr 

s;«n.88 

Poocmbor .................... 

€7X84 

1893. 

8.18 

a    143.81 

Ifaroh 

45.83 
158.31 
550.41 
856.92 

880.00 
1,216.88 

1,896.96 

49.41 

426101 

89.50 

4.05 

86.00 

422.10 

106.98 

7.88 

884.41 

Avzil 

880.12 
118.00 
898.84 

309.80 

'"Si'io* 

2;  732. 31 

Sky:.::;:::::;:::::......:... 

38L4I 

.TnnA 

X  687.11 

T«tal  flsoftl  year 

1.489.47 

9.614.81 

1,854.88 

2.924.88 

727.87 

1,848108 

18,  STL  88 

Ca 

re,  repair, 

and  operating  dredge  and  tender. 

MmtbM. 

Labor. 

'Subsist- 
enoe. 

^el. 

Ezpenae. 

Repairs. 

TotaL 

Oraai 

1892. 

Jnlv 

$340.00 
838.02 

$21.75 

81.82 

87.93 

7.80 

00.15 

1 

**'$80.*84* 
45.13 

$861.76 

1.181.87 

027.78 

1,178.08 

81.77 

77.38 

884.00 

8S.471L29 

A  nimat 

$100.90 

277.53 

5L32 

$120.09 
207.20 
19L51 

8,  SSL  21 

1,888.  sr 

8,382.» 

8,778.81 
860.81 

86iH6mb6r 

Ootober 

929.34 

IToTttnber 

8L02 
77.29 

DAAAinbCf  - .. .......... 

1898. 
Jannjirv 

880.00 

4.00 

537.81 

IPebruary 

Mutsh..'... 

380.00 
007.07 

842.06 

281.04 

14.88 

13.65 

723.08 

1.484. 77 

56.U 

80L88 

L38L8t 
4,38ScK 

April 

235.00 
23.88 

193.09 
9.00 

87.97 
8.86 

88.84 

Ukj 

807.  M 

Jnne ......................... 

850.00 

8.847.81 

Total  flfloal  year 

4,825.08 

748.08 

78L48 

898.80 

685.03 

8,868.88 

S5,88aL68 

beport  of  mb.  g.  w.  dubham,  assistant  bnoxnebb. 

Ukitbd  States  Ekqinber  Offics* 

Book  lelandy  111,  Jnig  f,  1899, 

Majob  :  I  have  the  honor  to  present  my  report  on  the  operations  of  Bna|^  boats 
dredge  boats  on  Upper  Mississippi  River  for  the  fiscal  year  ending  Jnne  So,  1895,  to- 
gether with  some  statistics  of  commerce  and  navigation. 

Oporaiume  of  enag  boat  General  Barnard.— The  Barnard,  which  had  been  lying  ia 
the  Des  Moines  Rapids  CaniJ  daring  prevalence  of  high  water,  was  pnt  in  oommia> 
sion  July  14,  and  left  for  above  on  that  day,  reaching  St.  Panl  on  the  26tli.  Lewi- 
ing  observations  were  made  at  many  noints  on  this  trip,  and  also  daring  remaiadsr 
of  the  neason,  with  a  view  of  establishing  standard  hiffn  and  low  water  marks  aad 
connecting  oar  levels  with  tiie  precise  levels  of  the  ifississippi  River  Commission. 
A  new  wooden  gaaffe  was  pat  np  at  Hastings  bridge.  Fonr  barges,  for  constme- 
tion  work  between  Sfinneiska  and  Lacrosse,  were  towed  from  Rock  Island  to  Qnoeas 
Blaff. 

On  Jniy  27  the  Barnard  retamed  down  the  river,  reaching  St.  Lonis  Angnst  10. 
On  this  trip  snags  and  other  obstroctions  were  removed  at  or  near  the  foUowins  lo- 
calities :  Grey  Cload,  Trenton,  Blacksmith  Sloagh,  Meant  Trempealean,  Lamoille,  Baft 
Channel,  Coon  Slonffh,  Bad  Axe  Bend,  Glenhaven,  Cassville  Sledgh,  Arnolds,  Her- 
shey  Chate,  Bay  Isutnd,  Alexandria,  Canton,  Hickory  Chnte,  Clarksville,  HoCoys 
Island^  Sandy  Island,  and  Jersey  Landing.  Reconnoissances  with  many  soondin^ 
were  made  in  tha  vicinity  of  €tonoa,  at  Iowa  Sloagh,  at  ^e  heads  of  all  sloaghs  be- 
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twMn  De  Soto  and  Heytmans;  botween  Island  162  and  foot  of  Valley  Crossing,  at 
the  Picnic  Oroonds  above  Dobuqne,  and  in  Hamburg  Bay. 

On  Angnst  12  the  Bamard  again  started  up  riyer,  and  arrived  at  St.  Panl  Septem- 
ber 10.  On  this  trip  snogging  work  was  done  at  or  near  Porta;;e,  Squaw  Island^ 
enterprise  Island,  I^atohet  Cnate,  McCanns,  Becks,  Cnivre  Island,  Stag  Island, 
Thomas  Chute,  Island  472.  ClarksvUle,  Mundys,  Marion  City,  Fabius  Island  Chute, 
Orefforys,  Pontoosuc.  Dallas  Chute,  Shokokon  Slough,  Skunk  River,  Sauerweins, 
Rush  Island,  Edwaras  River,  Hershey  Chute,  Benton  Island,  Huron  Island,  Bay 
Island,  Sabula,  Arnolds,  Smiths  Ferry,  Gordons  Ferry,  Maquoketa  Slough,  Ftairie 
du  Chioi,  Crooked  Slough,  Coon  Slou|^,  Root  River,  Dakota,  and  Redwing.  On 
this  trip  dredge  4^  was  towed  from  Keokuk  to  Rook  Island^  and  surveys  were 
nukle  at  Suita  Fe,  Kings  Coulee,  and  Lake  City  Pier. 

On  SeptMUber  12  an  attempt  was  made  to  go  to  Minneapolis,  but  the  Bamard  was 
obliged  to  turn  back  at  Minnahahi^on  account  of  the  great  number  of  running  logs 
in  the  river. 

On  September  13  the  Bamard  returned  down  river,  and  arrived  at  St.  Louis  Sep* 
tember  23.  Leaving  St.  Louis  September  24,  she  again  reaohed  St.  Paul  October  14. 
On  tills  round  trip  work  was  performed  at  or  near  Diamond  Bluffy  Redwing,  Minne- 
laka,  Betsy  Slough,  Blacksmitii  Slough,  Richmond  Sloug^,  Twin  Islands,  Nigger 
Chute,  Hickory  Chute,  Clarksville,  Reds,  Thomas  Chute,  Tisdales,  McCoys  Island, 
Bayou  St.  Charles,  Fabius  Island,  Ortons  Island,  Benton  Island,  Klk  River,  Hurri- 
cane Island,  Coon  Slough,  Pieayune  Island,  and  RoUingstone.  On  this  trip  the 
wing  dams  at  Santa  Fe  were  located,  a  wreck  at  Muscatine  Landing  was  removeci,  and 
m  survey  at  Pine  Bend  made. 

On  October  15  the  Bamard  ran  up  river  as  far  as  the  Franklin  Avenue  Bridge,  at 
which  point  she  was  obliged  to  turn  back  on  account  of  the  swift  current. 

The  Bamard  left  St.  Paul  October  17,  reached  St.  Louis  October  29,  returned  to 
Keokuk  November  3,  and  was  laid  up  in  the  canal  for  the  winter  November  6.  On 
this  trip  snagging  work  was  performed  at  or  near  St.  Paul,  Grey  Cloud,  Horse 
8hoe  Bend,  llmneiska,  Gregorys,  Turtle  Island,  Tisdales,  Thomas  Chute,  Hamburg, 
BedSy  Piasa  Dam,  Masons  Island,  and  Cuivre  Island. 

In  1883,  the  Bamard,  having  been  ^painted,  and  having  received  ordinary 
repairs,  was  put  in  commission  April  10.  On  April  10  and  11  the  floating  boom  con- 
necting the  lower  lock  with  the  Keokuk  Bridge  was  put  in  position.  On  the  after- 
noon of  the  11th  she  started  up  river,  arriving  at  Rock  Island  on  the  16th,  and  thence 
returning,  reached  St.  LouH  on  the  2lst.  Living  St.  Louis  on  the  22d,  the  Bamard 
reached  Keokuk  on  the  26th,  and  remained  there  until  May  2.  On  above  trip 
she  removed  snags  and  other  obstructions  at  or  near  Keithsburg,  Bay  Island,  Port 
Lonisa,  TuUy  Isuuid,  Reds  Landing,  Slim  Island,  Amaranth  IsliSid,  and  Blackbird 
Island. 

From  May  2  to  20  the  Banuird  was  in  the  employ  of  the  Mississippi  River  Commis- 
sion, and  made  an  inspection  trip  to  New  Orleans  and  returned  to  St.  Louis.  She 
left  St.  Louis  for  up-river  May  22,  and  reached  St.  Paul  June  5,  and  returning  thence, 
wived  at  Kock  Island  on  the  17th.  On  this  trip  work  was  performed  at  or  near 
Diamond  Bluff,  Mount  Vernon,  Picayune  Island.  Broken  Arrow  Island,  Coon  Slongh, 
De  Soto,  Yellow  River,  Wyalusing,  Cassville  Slough,  Royal  Arch,  Goldens,  Sabula, 
and  Clinton. 

On  June  19  the  Bamard  ran  up-river  to  Hampton  and  laid  up  until  end  of  month, 
her  crew  being  employed  on  survey  work. 

Sammarw  ofoperaHon$  oftnag  1>oal  General  Bamard  for  tke  fieoal  year  ending  June  SO, 

1893. 

Snags  removed 341 

Lfoaning  trees  pulled  back 87 

Lieaning  trees  felled. 2,285 

Wreck  removed 1 

Steamboats  assisted 3 

Ganges  established 6 

Surveys  and  examinations  made 7 

Miles  run 6,112 

OperalUme  of  tnag  boat  J,  G,  Parke,  dredge  Pkcmix,  and  iow  boat  SuccesB, — On 
account  of  high  water,  the  Parke  was  not  put  in  commission  until  August  2,  from 
which  date  until  August  9  she  was  employed  in  towing  for  construction  work  in  the 
▼icinity  of  La  Grange.  On  the  10th  she  started  down-river  with  dredge  Pkcenix,  one 
dump,  and  a  coal  Bat  in  tow,  and  arrived  at  the  barge  wreck,  at  head  of  Iowa 
Island,  August  12.  The  removal  of  this  dangerous  wreckf  was  completed  on  August 
'17.  On  the  18tli,  commenced  removal  of  towhead  below  Piasa  Dam,  completing 
•ame  on  the  20th.  On  the  22d.the  dredge  was  towed  to  Grafton,  and  from  the  bed 
of  the  channel  opposite  that  place  6  hardwood  logs  were  removed.  These  logs  are 
supposed  to  have  sunk  the  CiarloUe  BoeokeHer  in  1891.    The  dredge  was  next  put  at 
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work  on  the  wreck  of  the  iron  hnll  Chapmanj  Imt  soon  breaking  her  dipper  b«fl, 
was  laid  by  for  repairs.  An^ast  28  to  September  1  the  Parke  made  an  isspeetioB 
trip  fircmi  St.  Lonis  to  Keokim  and  return  to  Grafton.  September  30  dredge  earn* 
menoed  work  removing  barge  wreck  below  Clarksville.  The  remoral  of  this  wreek 
was  completed  September  6,  and  that  of  the  JEToim,  Just  above  Clarksville,  on  the 
81^.  On  the  9th  and  10th  the  dredge  deepened  the  landing  place  at  the  stone 
quarry  below  Louisiana  Bridge. 

From  September  11  until  October  21  the  Parke  was  employed  towinj^  lor  con- 
struction work  in  vicinity  of  Reds  Landing  and  foot  of  Hickory  Chute;  October  26 
to  November  5  with  dredge  Pkcmix  removing  day  and  bowlders  from  channel  below 
Keithsburg.  From  November  5  until  the  18th,  when  she  was  laid  up  in  Oea  Mainei 
Rapids  Canal  for  the  winter,  the  ^arke  was  employed  in  placing  portions  of  the 

Elant  in  winter  quarters  at  Keokuk,  towing  dredge  JJax  and  barges  from  Rock 
iland,  and  the  greater  part  of  the  lower  river  oonstraction  fieet  from  HaanibaL 
'  Towboat  Success  took  dredg^e  Phcenix  in  tow*  September  11,  and  th^  wsrs 
ployed  until  the  15th  in  removing  towhead  at  Whitneys  Crossing.    The  Smeeese 
later  emploved  in  raisine  the  sunken  steamer  Mary  Morton, 

In  1893,  tne  Parke  havm|^  received  ordinary  repairs,  was  put  in  eonunissioa  Ainil 
16,  and  from  that  time  untilJune  30  was  employed  on  construcdon  wi*rk  on  Roek 
Island  Rapids. 

/Summary  of  operations  of  snag  hoai  J,  G,  Parke,  dredge  Pheenix,  and  tow  homi  8meem$, 
when  employed  in  sfiag-hoai  service,  during  jiseal  year  ending  June  SO,  I89S, 

Snags  removed 31 

Leaning  trees  pulled  back 30 

Wrecks  removed * 4 

Towhead i 2 

Steamboats  assisted. < 2 

Channels  and  landings  improved 2 

A  large  quantity  of  bowlders  and  clay  was  removed  from  channel  below  Keiihi- 
bure. 

Ewer  notes, — ^The  river,  which  continued  verv  his[h  during  May  and  June,  1881 
did  not  fall  to  a  medium  stage  until  the  midule  of  July.  Oom  this  time  until 
end  of  season  there  was  a  fair  stage  of  water,  and  boat^  and  rafts  had  little  diiB- 
oulty.  Altogether  the  season  of  1892  was  the  most  mvorable  for  navigation  in 
many  years,  while  that  of  1891  was  the  worst  since  1864.  In  1893  the  river 
remained  at  a  high  or  good  boating  stage  until  June  30.  On  account  of  high  water 
improvement  work  was  much  retaraed. 


STATISTICS  OF  COMBfBRCB  AND  NAVIGATION. 

Lumber, — ^The  most  important  business  carried  on  in  connection  with  the  navlA- 
tion  of  the  Upper  Mississippi  River  and  its  principal  tributaries  ib  the  lumber  trade, 
which  gave  employment  in  1892  to  about  100  towboats,  valued  at  $750,000.  Along 
the  river  from  Minneapolis  to  St.  Louis  87  saw-mills  were  operated  by  71 
wholesale  lumber  firms  having  an  iuvested  capital  of  about  $40,000,000.  Their 
mMtuflactures  in  1892  were:  Lumber,  1,420,530,929  feet,  B.M.;  shingles,  563,397,275; 
lath,  349,934,540.  This  shows  an  increase  in  manufacture  over  1891  of:  lomber, 
158,588,970;  shingles,  23,409,525;  lath,  44,513,590.  This  increase  in  mannf^toie 
was  due  in  a  great  measure  to  the  exceUeat  condition  of  the  river  during  the  season, 
which  facilitated  the  rafting  of  logs  down  the  river. 

In  addition  to  the  manu&oturers,  there  are  a  large  number  of  retail  or  distrib- 
uting firms. 

Lumber  manufacture  Upper  2iississippi  Biver  VaUey,  189t, 


Locality. 


IfinneapoliB 

St.  Paul  to  St.  Lonia 

St.  Croix  River 

Black  RiTcr 

Chippewa  Biver 

Total 


Lumber. 


FteL  B,  M, 

931.600,a0ft 
175.9»1,427 
840, 678,500 
208,833,782 


206,36S«SN 
857,014.T7S 


127,965.900 
177,l«i,5» 


2,186,034,688  1      994«f8S,«» 


The  larger  part  of  the  above  was  floated  for  greater  or  leas  distanees  on  the  Mia- 
issippi  River,  either  as  logs  or  lumber. 


APPENDIX  Z — REPORT  OP   MAJOB  MACKENZIE. 


2199 


SteamboaU  and  freight, — ^The  principal  Bteamboat  lines  on  the  Upper  Mississippi 
River  are  the  Diamond  Jo  Line,  the  Eagle  Packet  Company,  and  the  Joy  Lumber 
Line.  There  are  also  many  indept^ndent  boats  carrying  freight  and  passengers. 
Daring  season  of  1892  the  amoant  of  freight  and  number  of  passengers  carried  on 
boats  and  barges  conld  not  be  aconrately  ascertained,  bnt  partial  reports  give 
195,086  tons  of  freight  and  164,201  passengers,  not  including  those  of  ferry  and 
excursion  boats. 

Taking  into  consideration  the  logs  and  lumber  floated  in  the  stream,  the  gross 
tonnage  for  1892  was  approximately  4,500,000  tons. 

Siatemeni  of  oimmni  affreight  received  at  and  shipped  from  St,  Louie  hy  the  Upper  Mi^ 

eieeippi,  including  logs  and  lumter,  for  four  yeare. 


St  Loais. 

1892. 

3801. 

1890. 

1889. 

Beoetred 

Tom. 
265.655 
51,605 

Tons. 
232,955 
18,630 

Ton$. 
261,900 
22.547 

Tons. 
Ml,  000 

ShiPMd 

47,660 

vnia|»y^«B 

Total 

317, 250 

,251,585 

284,447 

288,560 

ArrivaU  at  and  departures  from  St,  Louis  during  1892, 

Stemboat*  and  barxea  from  Upper  Miaaisaippi  River  anired  at  St.  Louis 960 

Steanboats  and  barges  departed  from  St.  Louis  for  Upper  Mlaaiasippi  Rirer ^ 968 


Luwibtr  wkanufadure  on  the  Mississippi  Biver  from  St.  Paul  to  St,  Louis  for  seven  years. 


Year. 


1892 

1891 

1890 

1899 

1888 

1887 

Total 


Lamber. 


931. 800, 305 

814.228,707 

1,231,678.960 

1,044,556,298 

1,048,951.386 

988,361,094 

934.735,854 


6,994,317,604 


Sbinglee. 


Ktimb^r. 
357,014,775 
332, 666, 750 
»)8,966,705 
463, 132, 700 
423, 655, 050 
363, 239. 750 
274,581,750 


2,723,277,480 


Lath. 


Nuimber, 
228, 042, 910 
207,723,350 


267,888,340 


Staiement  of  distributiim  of  lumber  manufacture  along  the    Upper  Mississippi  Biver 

from  Minneapolis  to  St.  Louis  in  1892, 


Locality. 


Mimieapolis 

HaatiBfB..: 

Bed  wing 

Ahna..7. 

WiDon*' 

Lansing 

Prairieda  Chien 

Onttenbnrg 

Dnboqae 

BeUavae 

Lyona 

Canton 

Fulton 

Holine 

DaTenport 

Bock  Island 

Mnacatine 

Burilncton 

FortMadiaon 

Keokuk 

Qnlney 

Canton 

HMi^piKaj • 

Total 


Lumber. 


Feet,  B.  M. 

488,724,624 

6,500,000 

9.000.000 

1,065,000 

146,000,000 

12,000,000 

15.231,700 

12,000.000 

58,000.000 

4.500,000 

67.844,000 

195,245,605 

16.200,000 

38.500,000 

62.850,000 

102,350.000 

59,500,000 

27.680.000 

24,000.000 

14,000,000 

28,500,000 

5,640,000 

25.200,000 


Shingles. 


Number. 

206,382,500 
3,000.000 
4,000,000 
1.600,000 
98,800,000 
6,500,000 
7.164,500 
4,500.000 
23,350,000 


18.838,000 
59,864,275 

7,200,000 

4,000,000 
10,125,000 
47,841,000 
13,150,000 

9.000,000 
15, 750, 000 

7.000,000 
16,187,000 

7,145,000 
14, 000, 000 


1,420,530,929 


663,397,275 


Lath. 


Number. 

121,891,630 

2,000,000 

7^,000 

145,000 

44,200.000 

2,250,000 

2.462,400 

3,500,000 

10,000,000 

2,200,000 

17,102.000 

29.620,760 

3,250,000 

6,770,000 

13,725.000 

28,546,000 

13.738,000 

21,000,000 

7,720,000 

8,000,000 

7,290,000 

2,573,750 

6,200,000 


349,934,540 
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Statement  of  steamers,  targes,  and  raftn  passing  through  various  bridges. 


Locality  of  bridge. 


HaatiDgs 

Winona «. 

Lacroese 

Dubnqae 

SabaUb 

Clinton 

%K;k  Island 

Barlineton. .. « 

KeokoK 

Qniuov 

Hannioal 

Loaltlana 


StMunboatfl. 

Barges. 

Bafts. 

18d2. 

1891. 

1890. 

1892. 

1891. 

1880. 

1892. 

1891. 

U80. 

601 

503 

454 

679 

510 

841 

86 

43 

46 

5,288 

8.687 

5,417 

957 

1,108 

1,045 

1,769 

1,495 

iia 

4,984 

8.547 

4,738 

1,047 

566 

626 

1,901 

1,265 

i,«» 

3,385 

2,649 

3,479 

1,458 

1,190 

1,418 

786 

*586 

3.247 

2.844 

3,244 

1,240 

613 

1.275 

•20 

*ao 

tMT 

3,253 

2.821 

3.084 

719 

622 

662 

•423 

*eo2 

•536 

1,847 

2,694 

3,122 

1,805 

671 

650 

756 

634 

Stt 

1.759 

1,620 

1,750 

533 

751 

767 

494 

411 

S17 

2.687 

1,209 

1,597 

2,640 

430 

686 

201 

166 

206 

2.050 

1,604 

1,956 

784 

616 

807 

291 

189 

m 

1,775 

1,637 

1,941 

650 

690 

468 

396 

319 

500 

968 

9a 

989 

630 

690 

408 

103 

66 

i« 

•Partial  record. 


Internal  revenue  for  the  year  ending  Deoewiber  SI,  1892. 


District. 


Hinnf^iota 

Second  Wisconsin 

Third  Iowa 

Fourth  Iowa 

FiahllUnois 


-A-ggregate 


St.Paol 

Madison... 
Dnbnqne . . 
Burlington 
Peoria 


Amomit. 


«2,684,7n.4t 
507,270181 
178,t7&M 
337,902.60 

21,781,28LT6 


24,781,281.86 


Customs  revenue  and  tonnage  for  the  year  ending  December  SI,  189i. 


Port. 


St.  Louis,  Mo.*.. 
Bnrlington,  Iowa 
Bock  Island. HI.. 
Dubuque,  Iowa... 

Galei^IU 

Lacrosse,  Wis . . . 
St.  Paul,  Minn... 


Total 


CoDectiona. 


$1,311,739.65 
2.74 


13,225.09 

.36 

93.86 

424,177.40 


1,800.238.49 


Toqnaea 
enrollML 


180,587.68 
3. 587.  PS 
6,832.88 

629,857.00 

97.63 

i,756L49 

2.443.70 


676,73L12 


67 

21 
2 


419 


•  Only  a  part  of  the  St.  Louis  statement  applicable  to  the  TTpper  MlasiasippL  -^ 

Very  respeotfully,  your  obedient  servanti 


MaJ.  A.  Magkbkzib, 

Corps  of  Engineers^  U,  S.  A, 


C.  W.  DUBHAM, 

Assistamt  En§9nmn 


Za. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  lOSSOURI 

RIVER  AND  MINNEAPOLIS. 

Under  the  head  of  improving  Mississippi  Biver  from  the  mouth  of  the 
Ohio  to  Minneapolis,  the  river  and  harbor  act  of  Jnly  13, 1892,  idiots 
$600,000  for  work  between  the  Missouri  Biver  and  Minneapolis,  Mid 
the  sundry  civil  act  of  March  3, 1893,  contains  a  further  allotment  cf 
•866,666.67,  available  July  1,  1893,  for  the  same  purpose.    I  have^ 
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therefore,  in  this  report,  combined  under  one  head  repoi'ts  on  general 
improvements  between  those  limits.  Under  this  head  of  appropriation 
are  carried  on  works  for  the  i>ermanent  improvement  of  tlm)agh  navi- 
gation. These  works,  which  have  been  ^lly  described  in  previous 
reports^  consist  in  constructions  of  rock,  brush,  piles,  and  gravel,  which 
dose  side  chutes  and  proi>erly  contract  the  low- water  channel,  and  in 
the  protection  of  caving  l^nks  by  use  of  the  same  materials,  between 
Minneapolis  and  St.  Pa^,  in  addition  to  works  of  construction,  bowlders 
are  removed  and  channels  dredged  through  gravel  bars;  at  Bock 
Island  Bapids  guide  piers,  to  aid  in  the  navigation  of  the  rapids  at 
night,  are  built,  and  rock  ledges  above  grade  within  the  proposed  chan- 
nel limits  are  removed  by  drilling,  blasting,  and  dredging.  The  appro- 
priation also  provides  for  a  certain  amount  of  dredging  and  other  tem- 
porary work  for  the  more  rapid  and  immediate  removed  of  obstructions 
to  navigation. 

At  the  commencement  of  the  fiscal  year  there  was  available  the  sum 
of  $153,120.81,  to  which  was  added  by  river  and  harbor  act  of  July  13, 
18S^,  $600,000.  Work  was  carried  on  vigorously  in  1802,  buc  owing  to 
the  high  stage  of  water  prevailing,  operations  in  1893,  to  June  30,  were 
-much  retarded.  Under  approved  projects,  work  of  dam  construction, 
shore  protection,  and  removal  of  rocks  and  bowlders  has  been  carriea 
on  during  the  past  year  by  day's  labor  and  GU>vernment  plant,  between 
Minneapolis  and  St.  Paul,  between  St.  Paul  and  Lake  Pepin,  between 
Minneiska  and  Lacrosse,  at  Bock  Island  Bapids,  at  vicinity  of  Keiths- 
burg,  Burlington,  Dallas,  Pontoosuc,  Des  Moines  Biver,  Hannibal, 
Hickorjr  Chute,  Louisiana,  and  Beeds  Landing.  By  informal  agreement, 
work  with  private  plant  was  performed  between  Minneapolis  and  Stl 
Paul,  in  dredging  and  removing  rocks  and  bowlders,  and  in  building 
dams  and  shore  protections  between  Beeds  and  Minneiska.  Under 
formal  contract,  dams  and  shore  protections  were  constructed  between 
Beeds  and  Minneiska,  between  Genoa  and  Prairie  du  Ghien,  between 
Glenhaven  and  Dubuque,  between  Bellevue  and  Savanna,  between 
Dubuque  and  Clinton,  and  between  Keokuk  and  Quincy. 

Bepfurs  were  made  to  the  pior  at  Lake  Oity,  the  carpenter  work  be- 
ing done  by  days  labor,  the  brush  and  rock  work  by  informal  agreement. 
The  balance  of  funds  ($1,627.85)  specially  appropriated  for  this  pier  by 
river  and  harbor  act  of  July  5, 1884,  was  expended,  and  a  further  allot- 
ment  was  made  from  the  general  appropriation. 

At  Burlington  harbor  no  work  was  found  necessary  during  the  year, 
and  the  balance  ^$3,094.38)  remaining  from  the  allotment  in  act  of  Sep> 
tember  19, 1890,  is  still  available. 

Surveys  and  examinations  were  made  in  vicinity  of  Grey  Oloud 
Landing,  below  Prescott,  at  Lake  City  Pier,  below  Alma,  Minneiska 
to  Chimney  Bock,  Bichmond  to  Lacrosse,  vicinity  of  Queens  Bluf^ 
Lacrosse  to  Brownsville,  below  Genoa,  at  Bad  Axe  Bend,  Iowa  Slough, 
De  Soto  to  Heytmans  Landing,  Gordons  Bay  to  Prairie  le  Sioux,  Eagle 
Point,  Four  Mile  Island,  Santa  Fe,  Sand  Prairie  to  Arnolds,  vicinity 
ef  Alexandria,  Beeds  Landing,  Cap  an  Gris,  Piasa  Island,  and  Moline. 

The  buoys  and  ranges  on  the  Bock  Island  Bapids  were  maintained. 

Extensive  repairs  were  made  to  the  plant  belonging  to  this  appro- 
priation, and  32  barges,  8  inspector  boats,  2  quarter  boats,  4  fuel  flats, 
1  driU  boat,  1  pile  driver,  2  steam  launches,  ana  2  naphtha  launches  were 
added  during  the  year. 

The  details  of  all  the  above-mentioned  work  are  fully  given  in  the  ap- 
I>ended  report  of  Assistant  Engineer  C.  W.  Durham,  which  includes 
full  extracts  from  the  reports  of  Superintendents  J.  D.  DuShane,  W.  A. 
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Thompson,  and  J.  G.  McElheme,  and  the  report  of  M.  Meigs,  United 
States  civil  engineer,  covering  that  of  Sni)erintendent  S.  Edwards. 

Minneapolis  to  8t.  Paid. — The  act  of  Congress  of  August  11, 1888,  pro- 
vided in  a  general  way  for  wOrk  of  improvement  between  Minneapolis 
and  St.  Panlf  but  the  act  of  September  19,  1890,  allotted  a  specific 
amount  ($50,000)  for  carrying  on  specified  work  in  this  section  of  the 
river.    In  acccnrdance  with  the  provisions  of  the  act  of  September  19, 

1890,  a  preliminary  proj^t  for  the  commenc^nent  of  the  work  of  remov- 
ing bowlders  was  presented  September  30, 1890,  and  approved  October 
14, 1890,  this  project  being  intended  to  cover  the  small  amount  of  work 
that  could  be  done  during  remainder  of  season  of  1890,  and  a  complete 
project  was  presented  February  23, 1891,  and  approved  February  28, 

1891,  The  latter  project  prox>osed  a  continuation  of  the  work  of  cemov- 
ing  bowlders,  the  construction  of  dams  and  revetments,  and  the  dredge 
ing  of  gravel  bars.  A  large  part  of  this  work  was  carried  out  in  1891 
and  1892,  but  with  a  channel,  as  now  existing^  of  sufficient  depth  and 
free  from  obstruction,  it  was  found  by  actual  trial  to  be  very  difficult, 
if  not  impossible,  for  large  boats  to  stem  the  current  at  the  swifter  por- 
tions of  the  rapids  between  Meekers  Island  and  Minneai)olis.  In  fact 
the  velocity  of  the  current  is  such  as  to  practically  prevent  profitaUe 
navigation. 

As  stated  in  former  reports,  I  sun  of  the  opinion  that,  while  the  lower 
portion  of  the  stretch  of  river  here  considered  may  be  made  as  &vcNr- 
able  for  navigation  as  the  river  below  St.  Paul  by  the  work  proxK>Bed, 
the  upper  portion,  or  rapids,  can  only  be  radically  imjuroved  by  the 
construction  of  locks  and  dams. 

There  is  available  for  this  work  from  the  appropriation  of  1890, 
$4,583.83,  and  a  further  sum  of  $50,000  from  the  appropriation  of  July 
13, 1892. 

It  would  not,  in  my  judgment,  be  wise  to  continue  general  work  of 
removing  bowlders  and  dredging  at  the  rapids,  but  a  large  i>ortion,  if 
not  all,  of  the  above  amounts  can  be  used  to  advantage  in  dam  and 
shore  protection  work  between  Meekers  Island  and  St.  Paul,  and  in 
dredging  through  gravel  bars  and  at  landings. 

XJnd^  date  of  February  15, 1893, 1  was  directed  by  the  Chief  of  En- 
gineers to  prepare  new  and  exact  estimates  for  locks  and  dams  for  this 
portion  of  the  river  and  to  submit  to  him  the  results,  when  reached. 
Surveys  will  be  made  when  the  water  reaches  a  suitable  stage,  it  having 
remained  so  high  thus  far  as  to  prohibit  advantageous  work  in  the  field, 
and  estimates  will  be  prepared  as  soon  thereafter  as  practicable. 

Adams  Flume. — ^The  river  and  harbor  act  of  July  13, 1892,  contains 
the  following  clause : 

The  Secretary  of  War  is  hereby  directed  to  pay,  out  of  the  sura  allotted  to  the  river 
between  the  mouth  of  the  Missonri  River  and  Minneapolis,  to  M«  J.  Adams, 
$&,000  in  fnU  of  all  claims  and  demands  growing  out  of  tne  test  made  by  him  of 
what  is  known  as  the  Adams  Flume  on  the  Upper  Mississippi  RiTeTy  the  said  test 
having  been  authorized  by  Congress. 

This  sum  was  paid  to  Mr.  Adams,  making  the  amount  exjiended  cm 
this  so-called  test,  $35,176.33.  The  Adams  Flume  is  a  supposed  device 
for  deepening  and  widening  river  channels  by  forcing  water  through 
perforated  pipes  placed  on  the  bottom,  but  no  pipes  were  ever  placed 
in  the  river  and  no  test  was  ever  made. 

Improving  Quincy  Bay^  Ulinois^-'The  river  and  harbor  act  of  July  13, 

1892,  contains  the  following  clause: 

Improving  Quincy  Bay,  Illinois.— The  balance  on  hand  to  credit  of  this  Improve- 
ment from  the  appropriation  made  in  the  river  and  harbor  act  of  September  nine- 
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teenib,  eigliteen  hundred  and  ninety,  is  hereby  authorized  to  be  en>ended,  or  eo  much 
thereof  as  may  be  neeessary,  in  oonstmcting  a  retaining  levee  on  Whipple  Creek  Bar 
to  hold  the  material  dredged  f^om  the  bay,  as  recommenaed  by  the  engineer  in  charge 
in  the  report  for  eighteen  hundred  and  ninety-one,  P<^  twenty-one  hnndied  and 
twenty-one. 

A  project  for  a  retainitig  levee  or  bulkhead  on  Whipple  Greek  Bar  was 
sabmitted  February  25, 1893,  and  approved  March  3, 18d3.  Contract 
for  the  work  was  let  to  Mr.  H.  S.  Brown^  the  lowest  bidder.  The  con- 
stmction  of  the  bulkhead  was  commenced  in  June,  and  is  now  in  prog- 
ress. Detaite  may  be  found  in  tiie  report  of  M.  Meigs,  United  States 
civil  engineer. 

Commerdal  statistics  relating  to  the  Upper  Mississippi  Biver  are 
given  in  connection  with  the  report  on  ^'operating  snag  boats  and 
dredge  boats  on  Upper  Mississippi  Biver.'^  These  statistics  do  not 
fiilly  indicate  the  relations  of  this  work  to  the  interests  of  commerce 
and  the  general  public.  The  influence  which  the  Upper  Mississippi 
Biver  in  an  improved  condition  has  upon,  freight  rates  must  be  taken 
as  a  measure  of  its  importance.  Of  the  amount  of  freight  carried  by 
railroads  at  river  rates,  as  a  result  of  the  river  competition,  no  figures 
can  be  given;  but  such  amount  is  known  to  be  very  large  during  the 
season  when  navigation  of  the  river  is  practicable. 

During  the  past  year  the  works  heretofore  constructed  by  the  Gk>v- 
Aliment  have  continued  to  straighten  and  deepen  the  low-water  chan- 
nel of  the  river  and  to  materially  benefit  the  interest&of  commerce  and 
navigation.  That  such  benefit  should  continue  and  increase,  it  is 
necessary  that  the  work  of  improvement  be  continued  until  the  whole 
river  is  put  under  such  control  that  the  x>ossibiUty  of  new  obstructions 
appearing  is  done  away  with. 

If  the  radical  improvement  of  the  Upi)er  Mississippi  Biver  is  to  be 
continued  and  carried  to  the  full  limits  which  the  immense  interests 
involved  justify,  it  is  desirable  that  it  should  be  carried  on  under  liberal 
appropriations,  so  that  the  ftdl  benefit  of  the  improvement  may  be 
secured  at  as  early  a  day  as  is  practicable.  As  an  amount  that  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1895, 1  pre- 
sent an  estimate  of  $866,666.67. 

The  improvement  of  the  Upper  Mississippi  Biver  is  a  work  which 
can  be  best  carried  on  so  gradually  as  to  give  the  river  itself  full  oppor- 
tunity to  assist  in  the  formation  of  proper  channels,  and,  if  carried  to 
its  fUlest  limits,  the  work  must  extend  over  many  years.  It  does  not 
now  appear  desirable,  or  even  practicable,  to  prepare  detailed  plans 
for  the  whole  river  so  long  in  advance  of  the  time  when  it  may  be  i>os- 
sible  or  necessary  to  carry  out  some  of  the  work.  The  existing  project 
for  this  work  may  therefore  be  said  to  be  one  of  general  methods  and 
the  execution  of  detailed  plans  for  special  localities.  Under  the  condi- 
tions nf»ned  no  detailed  estimates  of  cost  of  completing  the  entire  work 
can  well  be  now  made.  Projects  for  the  exx>enditure  of  each  appropria- 
tion, in  accordance  with  approved  plans  and  methods,  are  presented  in 
Ueu  of  a  general  project  for  the  completion  of.  work.  It  has  been 
the  custom  in  carrying  out  work  on  the  Upper  Mississippi  to  select, 
whea  funds  are  available,  such  localities  for  improvement  as  may  be  at 
the  time  most  detrimental  to  navigation.  Bach  and  every  locali^  thus 
improved  has  a  beneficial  r^ult  on  the  navigation  of  the  whole  river, 
and,  as  the  shoalest  bars  have  been  improved  from  year  fo  year,  the 
ruling  navigable  depth  has  been  considerably  increased.  By  this 
method  the  good  effects  of  work  are  spread  over  the  entire  stretch  of 
river,  and  the  improvement  of  the  river,  considered  as  ^  whole,  is 
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made  progressive,  the  expenditure  of  each  successive  approiuriJitioii 
resulting  in  farther  and  immediate  benefit  to  the  interests  <^  coatiBii- 
ons  navigatioiL 


Summary  of  expenditures  far  ealendar  gear  endin(f  December  SI,  1899,  mmder 
Uone  for  improving  Miisiseippi  Biver,  '*  Ohio  Biver  to  MinmeapoUey"  apuHed  fe  IJb«t 
portion  of  the  river  between  the  mouth  of  the  Mieeouri  Biver  and  JfimMsp^fw;  **  Mhemm- 
apolie  to  Dee  Moines  Bapide/*  *'  St.  Paul  to  Dee  Moinee  Bapide,"  and**  Dee  Mmmm 
Bapide  to  Illinois  Biver." 

Minneapolis  to  St.  Panl $19,iULt2 

fit.  Pan!  to  Lake  Pepin 39,084.47 

Repairing  Lake  Citv  Pier 2,711.87 

Reedt  Landing  to  Minneiska 29,64S.09 

Minneiska  to  Lacrosse 50;  227. 84 

Bellevne  to  Saranna 17,670.88 

Dnbnqne  to  Clinton 5,686w7S 

Rock  Island  Rapids 15,389,42 

Keithsburg  to  Montrose 1 32,724.85 

BnoysonKock  Island  Rapids 398.6S 

Removing  bowlders  from  channel  below  Keithsburg 1,002.84 

Keokuk  to  Hannibal 26,779.43 

Hannibal  to  lUinois  River 17,4ia38 

Purchase,  construction,  care  and  repair  of  plant 31,S20.66 

Surveys  and  gauges 6,210.27 

Total 295,982.61 

Note. — ^In  above  statement  retained  percentages  on  contracts  aud  other  liabilitifit 
outstanding  December  31, 1892,  are  included. 

Abstract  of  appropriations, 

St.  Paul  to  Des  Moines  Rapids: 

By  act  approved — 

June  18,  1878....: $250,00a00 

March  3,1879 100,000.00 

June  14, 1880 150,000.00 

March  8,1881 200,000.00 

By  act  passed  August  2,  1882 250,00a00 

By  act  approved — 

July  5, 1884  (general  improvement) 250,000.00 

Julys,  1884  (appUed  to  harbor  Lake  City) 15,000.00 

Augusts,  1886 382.500.00 

MinneapolS  to  Des  Moines  Rapids : 

Byactof  August  11, 1888 600,00a00 

By  act  of  September  19,  1890 500,000.00 

Des  Moines  Rapids  to  Illinois  River : 

By  act  approved — 

June  18, 1878 100,00a00 

March  3,1879 40,000.00 

June  14,  1880 100,000.00 

March  3,1881 175,00a00 

By  act  passed  August  2, 1882 200^000.00 

By  act  approved — 

Julys,  1884 200,000.00 

Augusts,  1886 160,000.00 

Byactof  August  11, 1888 200,000.00 

By  act  of  September  19,1890 165,000.00 

Ohio  Kiver  to  Minneapolis,  applied  to  Missouri  River  to  Minneapolis : 

By  act  approved — 

July  13.  1892 • 600,000.00 

March  3, 1893  (civil  sundry) 866,666.67 

Total 5,494,166.67 
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General  atatemeni  thawing  net  expendiiuree  from  the  oammemoemani  of  impnfvement  to 

Juljf  1, 1893,  under  varioue  appropriatione: 

St.  Pftol  to  Dee  Moines  RapidB $1,560,823.17 

PrActioal  teet  of  Adams  Jblame  (St.  Paul  to  Des  Moines  Rapids) *22, 176. 83 

Harbor  at  Lake  Citv  (St.  Paul  to  Des  Moines  Rapids) 15,000.00 

Minneapolis  to  Des  Moines  Rapids 1,002,319.79 

Dee  Moines  Rapids  to  Illinois  River 1,318,012.45 

Ohio  River  to  Minneapolis  (applied  to  '^between  month  of  Missoori 

River  and  Minneapolis") 268,488.23 

Total  net  expenditnree 4,27^320.47 

Balances  Jnly  1, 1893— 

Minneapolis  to  Des  Moines  Rapids tf7,680.21 

Des  Moines  Rapids  to  Dlinois  River Ul,987.55 

OhioRiverto  Minneapolis 1,198,178.44 

■ —    1,217,846.20 

Total  appropriated 5,494,166.67 

Net  expendiiuree  en  the  varioue  eeotione  of  the  river  between  Minneapolie  and  the  Miaeouri 

Biver  from  oommenoement  of  improvement  to  July,  I89S, 


Locality. 


BiaUnoe. 


Amounts. 


HiBOMMMlis  to  St.  Psal  (Omaha  Bridge 
St.  PanliOmaha  Bridge)  to  Preocott — 

Preacott  to  head  of  Lake  Pepin 

Harhtt*  at  Lake  City 

Foot  of  Lake  Pepin  to  Alma 


Mitei, 

11 
82 
29 


Alma  to  Winona  Bridge 

Winona  Bridge  to  La  Croase  Bridge 

La  Cioaee  Bmge  to  McGregor  Bridge 

McGregor  Bridge  to  Dabnqne  Bridge  ..... 

Dabaqae  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Rook  laland  Bridge 

Book  laland  Bridge  to  Keithsbnrg  Bridge 
Keithaborg  Bridge  to  Dee  Molnee  Bapiaa 

Keokak  to  Qnbiey  Bridge 

Qnlnoy  Bridge  to  ClarksYiUe 

Clarkarille  to  Cap  an  Griii 

Cap  an  Grie  to  niinoia  lUver 

QmncyBair* 

fiambiirgBay 


12 
29 
81 
72 
69 
«7 
40 
58 

ao 

40 
60 
48 
37 


Sny  Leree. 

Sarr«ya,gsiigea,  and  meter  work 

8na|r  and  dredge  boata  and  wrecking  — 
TiacQitating  narlgation  thxongh  bridgea. 

PraotSoal  teat  of  Adaraa  Plame 

Plant  at  eatimatedTalne 


$64,287.72 

6«0,26L75 

84,666.46 

16,091.62 

828,868.U 

831, 677. 78 

228,682.27 

168,794.72 

90,189.25 

86.882.27 

168,810.67 

70,071.85 

470,962.71 

271,807.05 

476,144.61 

274,730.69 

129,826.90 

82,194.11 

10,000.00 

52,765.60 

146,080.77 

69,661.1] 

1,412.18 

27,176.83 

147,953.80 


Totd 


4,276,890.47 


•Tw<Mtj*tT«  thomand  doDara  additional  expended  at  Qnincy  Bay  under  apedai  appropriatioiu 

8T.  PAUL  TO  DK8  MOmSS  RAPIDS. 


Monejf  statement. 

Jnly  1. 1892,  balance  available.  Lake  Citr  Harbor $1,627.85 

Jnne90^  18(KB,  amount  exi>ended  during  aBoal  year 1^627.85 

*  In  addition  to  this  amount  Mr.  Adams  expended  $13, 000  appropriated  by  acts  of 
August  2,  1882,  and  July  13, 1892. 

t  Of  this  balance,  $4,585.83  pertains  to  Minneapolis  to  St.  Paul,  and  $3,094.38  to 
hitfbor  at  Burlington,  Iowa. 

X  This  balance  pertains  to  Quinoy  Bay,  Illinoifl. 
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lOKNEAPOLIS  TO  DE6  MOINES  RAPIDS. 

Money  8t<itement, 

July  1, 1892.  balance  QDezpended : 

Geaeral  impFovement '. fllly158.Sf 

Between  CbieagOy  St.  Panl,  Minneapolis  and  Omaha  Railroad  Bridge 

and  Washinp^n  Avenue  Bridge 19,973.50 

Harbor  at  Burlington^  Iowa •. 3,094.S8 

134,826.23 
June  S(K  1893,  amount  expended  during  fiscal  year : 

General  improTcment .- $111,758.34 

Between  Chicago,  St.  Paul,  Minneapolis,  and  Omaha 
Railroad  Bridge  and  Washington  Avenue  Bridge 15, 387. 67 

127,146.01 

July  1, 1893,  balance  unexpended: 

Between  Chicago,  St.  Paul,  Minneapolis,  and  Omaha 

Railroad  Bridge  and  Washington  Avenue  Bridge 4, 585. 83 

Harborat  Burlington 3»094.88 

7,680.21 


DS8  MOINES  RAPIDS  TO  ILLINOIS  BTVXB. 

Money  statement, 

July  1, 1892,  balance  unexpended #60,863.76 

June  30,  18S^,  amount  expended  during  fiscal  year 48,876.21 

July  1, 1893,  balance  unexpended •11,987.55 

July  1, 1893,  amount  covered  by  uncompleted  contracts 8,900.40 

July  1,  1893,  balance  available 3,087.15 


OHIO  RIVER  TO  MINNEAPOLIS,  APPLIED  TO  THAT  PORTION  OF  THE  RIVER  BETWXBH 

THE  MOUTH  OF  MISSOURI  RIVER  AND  lONNEAPOLIS. 

Money  statement, 

July  1, 1892,  balance  unexpended: 

Amount  appropriated  by  act  approved  July  13, 1892 $600, 000. 00 

Amoimt  appropriated  by  sundry,  civil  act  approved  March  3>  1803 . .      866^  666. 67 

1,466,.666.67 
June  30, 1893,  amount  expended  during  fiscal  year t268, 488. 23 

July  1, 1893,  balance  unexpended ^ 1,198,178.44 

Julyl,  1893,  outstanding  liabilities..... $13,1^.97 

July  1, 1893,  amount  covered  by  uncompleted  contracts .^8, 522, 38   ' 

271,658.35 

July  1, 1893,  balance  available >  928, 520,06 


Amoant  (estimated)  required  for  completion  of  existing  project Unknown. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 866,668.67 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

•For  Quincy  Bay. 

t  Of  this  amount  $5,000  were  paid  in  Washington  to  M.  J.  Adams  on  aooonnt  of  the 
Adams  Flume, 
t  Of  this  amount  $40L73  are  nonpayments,  and  the  remainder  retained  percentage. 
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Ah$iraoi  ofprapoBoU  reeehed  and  opened  hy  Maj,  A,  Mat^nsief  Corp§  of  JEngin^ore,  at 
Book  lolandy  III,,  Sepiombor  £7, 1892,  at  tp,  m.,  for  fumi$khi0  20,000  eMc  ymrdo  of 
riprap  rook  om  VwUod  States  bargee  beUteen  Mimneapolie  and  Lake  Pepin, 

(There  are  available  for  this  work  from  appropriation  of  $l,liS5>000  made  by  the 
riTor  and  harbor  act  approved  Jalv  13.  lSd2.  for  "  improving  Missisaip^i  River  be- 
tween Minneapolis  and  mouth  of  Ohio  Kiver/'  under  an  allotment  of  |wX),000  made 
bv  said  act  for  "  improving  Mississippi  River  between  Minneapolis  and  mouth  of 
Missouri  River,"  aUotments,  amounting  to  $80,000,  made  by  project  approved  August 
9, 18920 


Ka 


1 

2 
S 


XTsme  sad  resSdenoe  of  bidder. 


H.  Ah^rii,  Chas.  Slogren.  HMtiogs,  liisn * 

F.  K.  Trnax,  8(.  Fsiil  Park,  Hinn 

John  Killwm,  New  Liberty,  Iowa 


Riprap 

Bookio 

beftir> 

nlahed. 


20,000 

5,000 

90,000 


Prie^per 
cable 
yaid. 


€mU. 
«2 
65 
80 


Tot^ 


*|12.400 
S.9IS 

i»,em 


^Accepted,  and  written  eontraei  made. 

Ahetraet  of  propoeaU  received  and  opened  by  Mqf,  A.  MtuskemMte,  Corpe  of  Bngineere,  ol 
Boek  feland,  ill,,  September  27, 1892,  at  2  p,  m,,  for  fumiekimg  30,000  eubio  yarde  of 
bmek  on  United  Statee  bargee  between  Hinmeapolie  and  Lake  Pepin, 

(There  are  available  for  this  work  ftt>m  m^proprlatlon  of  $1,126,000  made  by  the 
river  and  harbor  act  approved  July  13, 18^,  for  "improving  Mississippi  River  be- 
tween Minneapolis  and  mouth  of  Ohio  Kiver,"  under  an  allotment  of  1806,000,  made 
bvsaid  act  for  ''improving  Miosissippi  River  between  Minneapolis  and  mouth  of 
Missouri  River,"  allotments,  amounting  to  $80,000,  made  by  project  approved  Au- 
gust 9, 1892.) 


Xo. 


i 

2 

t 
4 

S 


Kaae  and  reaidiaee  of  bidder. 


Mtttthew  Ahem,  Hastings,  lOnn 

Herbert  Anee,  St.  Paol  Park,  Hinn.. 

Tmak  K.  Troax,  St.  Paol  Park,  Minn. 

B.  Dn  Shane,  Haattnn,  Minn 

John  Killeen,  New  Liberty,  Iowa 


Bmthto 

Price  per 
onbio 

be  far- 

niahed. 

yard. 

Cvbieyda. 
80,000 

88 

(10.000 
;  20,000 

85| 

W 

10,000 

ni 

5,000 

43 

80,000 

47 

Total. 


$lt400 
*8,660 

7,400 
«8,S50 

2,000 
14,100 


*  Aoeepted,  and  written  oontractt  made. 

Abeitraet  ,of  propoeaU  received  and  opened  by  Maj,  A,  Mackenzie,  Corpe  t^  Engineere,  at 
Boek  JeUmd,  III.,  September  23 ^  1892,  at  2p,  m.,  for  conetruetion  of  dame  and  ekcre 
proteotione  on  the  Mieeieeippi  Hiver  between  Beede  Landing  and  Minneieka,  Minn, 

(There  is  available  for  this  work  firomappropriation  of  $1,125,000  made  by  the 
river  and  harbor  act  approved  July  13, 1892,  for  "improving  Mississippi  River  be- 
tween Minneapolis  and  mouth  of  Ohio  River,"  under  an  allotment  of  $600,000  made 
by  said  act  for  ''improving Mississippi  River  between  Minneapolis  and  mou^  of 
lussouri  River,"  an  allotment  of  $45,000  made  by  project  approved  August  %  1892.) 


So. 


1 

2 


Vuae  and  reaidenoe  of  bidder. 


Albert  Kirehner,  Fooatala  City,  Wis. 
Jacob  Biohtman,  Foontaln  Ci^,  Wis. 


Bockinplaoe 
22, 500  cnbio  yards. 


Per  cable 
yard. 


$1.40 
1.68 


TotaL 


|81«600 
84,425 


Bmsb  in  place, 
22,500oabioyarda. 


Per  cnbic 
yard. 


OmUi, 


70 
64 


TotaL 


$16,760 
12,1j0 


Grand 
total 


^7.260 
4«»676 


*  Accepted,  and  written  contract  mads. 
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Ahairaei  of  proposalt  received  and  opened  hy  Maj,  A,  Mackenzie,  Corpe  of  Engineer%^  d 
Bookleland,  III^  September  i7j  ^892,  at  Z p.  m.,  for  furniehing  S5,000  cub%«  ^arde  ef 
riprap  rock  on  Tfnited  States  bargee  between  Minneiskaf  Minn.,  and  La  Croeee, 


WU. 


(There  is  available  for  this  work  from  appropriation  of  $1,125,000  made  by  tli* 
riyer  and  harbor  act  approved  3nlj  13, 1892,  for  "improving  Mississippi  Eiyer  be- 
tween Minneapolis  and  month  of  Ohio  River/'  under  an  allotoient  of  $800,000  auide 
hj  said  act  for  "improving  Mississippi  River  between  Minneapolis  and  mooth  of 
Missouri  River/'  an  allotment  of  $45,000  made  by  project  approved  Augoat  9,  1893.) 


No. 


2 

8 

4 


Name  and  resldehoe  &t  bidder. 


Edgar  B.  Leaoh,  Biohmond,  Minn — 

Albert  KIrchner,  Foontsin  City,  Wis. 

Thompfion  4b  Gray,  St.  Charles,  Mo. .. 
John  Killeen,  New  Liberty,  Iowa 

Henry  Beoker,  Dresbaob,  Minn 


Biprap 
rock  to 
be  for- 
niahed. 


{ 


CMHc 
yardt, 

*6,000 

$86,000 

85,000 
85,000 
85,000 
15,000 


Price 
perooUe 


S,500 
U.S9i 


»»TBS 

scasa 
•.oao 


*  Accepted,  and  written  contract  made. 
tSand  rock. 

Lime  rook. 

Thirty  thonsand  cubic  yards  accepted,  and  written  ^ooatra6t  made. 


I 


Abeiraet  of  proposals  received  and  opened  bjf  Maj.'A,  MaoJcenHe,  Corps  of  Engimeers,  d 
Book  Island,  III,,  September  f7, 189g,  at  $  p.  m.^for  furnishing  40,000  ciidio  jfordf  i/ 
}n^ts\  on  United  States  barges  between  Minneiska,  Minn,,  and  La  Crosse,  Wis. 

(There  is  available  for  this  work  from  appropriation  of  $1,125,000  made  by  tlie 
river  and  harbor  act  approved  Jnly  13, 1892,  for  *'  improving  Mississippi  River  between 
Minneapolis  and  mouth  of  Ohio  Kiver,"  nnder  an  allotment  of  $600,000  made  by  said 
act  for  improving  Mississippi  River  between  Minneapolis  and  month  of  MiMOori 
River,''  an  allotment  of  $45,000 "made  by  project  approved  Angost  9,  1892.) 


No. 


1 

2 
3 


Name  and  residence  of  bidder. 


Jacob  Sobmoker.  Fountain  City,  Wis. 
TbomMon  Sc  Gray,  St.  Charles,  Mo... 
John  Killeen,  New  Liberty,  Iowa  .... 


Brosbto 

Price 

be  for* 

percnbic 

nished. 

yazd. 

Oubio 

yardt. 

Oenfs. 

40,000 

30| 

40,000 

85 

40,000 

50 

TOtsL 


•$11  Sit 
U.OIt 


*  Accepted,  and  written  contract  made. 

Abstract  of  proposals  received  and  opened  by  Maj,  A.  Mackenzie,  Corps  of  Engineers,  ai 
Bock  Island,  HI.,  September  2S,  1892,  at  t  p.  m.,  for  construction  of  dams  and  cfctre 
protections  on  the  Mississippi  ^ver  between  Genoa  and  Frairie  du  Chien,  Wis. 

(There  is  available  for  th^'s  work  from  appropriation  of  $1,125,000  made  by  the 
river  and  harbor  act  approved  Jnly  13, 1892,  for ''  improving  Mississippi  River  between 
Minneapolis  and  month  of  Ohio  River,"  nnder  an  allotment  of  $600,000  made  by  said 
act  for  ''improving  Mississippi  River  between  Minneapolis  and  month  of  Missooii 
River,''  an  allotment  of  $50,000  made  by  project  approved  August  9, 1892). 


No. 

Name  and  residence  of  bidder. 

Bock  in  place, 
25,000  enbic  yards. 

Bmsh  in  place, 
25,000  cubic  yards. 

Grand 

Per  cable 
yard. 

Total. 

Percnbic 
yard. 

TotAl. 

tetiri. 

1 
2 

Albert  Kirebner,Foantain  City,  Wis 

Sid  J.  Tmax.  Hastinirs.  Minn 

$1.40 
1.38 
1.53 

$35,000 
34,500 
38,250 

Cf0nU. 
06 
68 
54 

$16,500 
17,000 
13,500 

♦$51. 500 
51.560 

8 

Jacob  Richtman,  Fountain  City,  Wis 

61,756 

*  Accepted,  and  written  contract  made. 
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Ab$traet  of  proposaU  reeeirtd  and  opened  hp  Mqf,  A.  Maokenziej  Corpt  of  Engineerif  at 
Bock  Inland f  IIU,  September  28, 1893 ,  at  2  p,  m.,  for  construction  of  dams  and  shore 
protections  on  the  Mississippi  River  between  Glennaven,  Wis,,  and  Dubuque,  Iowa. 

(There  is  available  for  this  work  from  appropriation  of  $1,125,000,  made  by  the 
river  and  harbor  act  approved  July  13.  1^,  for  "  improving  Mississippi  Kivor 
between  Minneapolis  and  month  of  Ohio  River/'  nnder  an  allotment  of  $600,000 
made  by  said  act  for  'improving  Mississippi  River  between  Minneapolis  and  month  of 
Missouri  River/'  an  allotment  of  $50,000  made  by  project  approved  August  9, 1892.) 


No. 

Kame  and  residence  of  bidder. 

Rock  in  place, 
25.000  onbic  yards. 

Bmnh  in  plaoe, 
25,000  cubic  yards. 

Grand 

Per  cubic 
yard. 

Total. 

Per  cubic 
yard. 

Total 

totaL 

1 

A.  J.  Whitney.  Rock  laland.  Ill 

$1.40 
1.45 
1.53 
1.45 

$35,000 
30,250 
38,250 
36,250 

Cents. 
50 
75 
54 

62 

$14, 750 
18,750 
18,500 
15,500 

*$49. 750 

2 

Sid  J.  Tmax,  HaHtingn,  Minn 

55,000 

3 

4 

Jacob  Ricbtnian,  Foinitaiu  City.  Wia 

Patterson  Broa.,  Kookuk,  Iowa i 

51,750 
51,750 

^Accepted,  and  written  contract  made. 

Abstract  of  proposals  receiijed  and  opened  by  MaJ,  A.  Mackenzie,  Corps  of  Engineers,  at 
Hock  Island,  III.,  September  £8, 1892,  at  2  p.  m.,  for  construction  of  dams  and  shore 
protections  on  the  Mississippi  River  between  Dubuque,  Iowa,  and  Clinton,  Iowa. 

(There  is  available  for  this  work  iVom  appropriation  of  $1,125,000,  made  by  the 
river  and  harbor  act  approved  July  13,  1892,  for  "improving  Mississippi  River 
between  Minneapolis  and  month  of  Ohio  River/'  under  an  aUotment  of  $600,000 
made  by  said  act  for  '*  improving  Mississippi  River  between  Minneapolis  and  mouth  of 
Missouri  River/'  an  allotment  of  $50,000  made  by  project  approved  August  9, 1892.) 


No. 

Kame  and  residence  of  bidder. 

Rock  in  place. 
25,000  cubic  yards. 

Brush  in  place. 
25,000  cubic  yards. 

Grand 

Per  cubic 
yard. 

Total. 

Per  cubic 
yard. 

Total. 

total 

1 

A.  J.  Whitnev.  Rock  Island.  TU 

$1.40 
1.63 
1.40 

$35,000 
38,250 
35,000 

CenU. 
60 
54 
59 

$15,000 
13,500 
14,750 

$50,000 

2 

g 

Jacob  Richtmau,  Fountain  City,  Wis 

Patterson  Bros..  Kookuk.  Iowa .............. 

51,750 
*40, 750 

^Accepted,  and  written  contract  made. 


Abstract  ofpropQsals  received  and  opened  bg  Maj.  A.  Mackenzie,  Corps  of  Engineers,  at 
Rock  Island,  III.,  September  27,  189 f,  at  2 p.  ta.,  for  furnishing  17,000  cubic  yards  of 
riprap  rock,  and  1,700  cubic  yards  of  slope-wall  rock  in  vicinity  of  Bock  Island  Bapids 

(There  is  available  for  this  work  from  appropriation  of  $1,125,000,  made  by  the 
river  and  harbor  act  approved  Julv  13,  1892,  for  ^'improving  Mississippi  River 
between  Minneapolis  and  mouth  of  Onio  River,''  under  an  allotment  of  $600, 000  made 
by  said  act  for  ''improving  Mississippi  River  between  Minneapolis  and  month  of 
Misaoori  River/'  an  allotment  of  $25,000  made  by  project  approved  August  9, 1892.) 


Ka 


1 
2 
8 


Kame  and  residence  of  bidder. 


Edw.Edinger,  Davenpert,  Iowa 

John  Killeen,  New  Liberty,  Iowa 

D.  M.  Richardson,  8.  Kouroe,  Portsmouth, 

Ohio 

yeUed[^Kason,Holi]ie,  III 


Riprap  rock, 
17, 000  cubic  yards. 


Per  cubic 
yard. 


Genu. 
85 
85 

67 
70 


Total. 


$14,450 
14,450 

11,390 
11,900 


Slope- wall  rock, 
1, 700  cubic  yards. 


Per  cubic 
yard. 


$3.25 
1.95 

2.10 
2.35 


Total. 


$5,525 
3,315 

3,570 
3,995 


Grand 
totaL 


$19,975 
17,766 

*14,960 
15,895 


BNo  93 139 


^Accepted,  and  written  coptniot  made. 
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Ahtirmd  ofproposalt  received  and  opened  hy  Maj,  A.  Miiekensie,  Ccrpe  •/  Bngim^tnf  d 
Boek  laUnd,  III,  September  t7, 1892,  at  2 p.  m.yfor  fwmiehing  20.000  cubic  fforde  of 
riprap  rock  on  United  8tate$  bargee  between  KeiV^eburg,  HL,  and  Montroee,  Iowa, 

(There  ia  ayailable  fer  this  work  from  appropriation  of  $1,125,000,  made  by  the  river 
and  harbor  act  approved  July  18, 1892,  for  ^  improving  Mississippi  River  between 
Minneapolis  and  month  of  Ohio  River,"  nnder  an  allotment  of  $600,000  made  by  said 
act  for ''improving  Mississippi  River  between  Minneapolis  and  month  of  Missonri 
River,''  an  allotment  of  $35,000  made  by  project  approved  Angnst  9, 1892.) 


Ko. 


1 
2 
8 
4 
6 
0 
7 
8 


Kame  and  r«8idenoe  of  bidder. 


Ripran 

rook  to  DO 

fop- 

nitbed. 


Cbristiaii  MatboB,  Burlington,  Iowa 

Perry  Becker,  Pontooeno,  111 

WilllMn  Bngelbard,  Pontooenc^ 

CbM.  B.  Hiuaon,  Perry  Siena,  Pontooeuo,  HI 

Tbompaon  A  Oray,  St.  Cbariea,  Ho 

johnKilleen,  New  LiberW,  Iowa 

Wm.  Boberta.  KauYOO,  HI 

B.  M.  Bicbaraaon  and  S.  Monroe,  Portsmontb,  Obio 


Oub.yds. 

8,000 

2,000 

6,000 

5.000 

20,000 

20,000 

10,000 

20,000 


Prioeper 
cnbio 
yard. 


(kiUi. 
00 
78 
78 
00 
M 
85 

87 


TotaL 


15,400 
1.580 

•3,900 
4.500 

18.800 

17,000 
8,750 

17,480 


*Aooepted,  and  written  contract  made.. 

Abstract  of  propoeaU  received  and  opened  by  MaJ,  A,  MadcenMe,  Corpe  of  Engineere^  at 
Bock  leland,  HI.,  September  27, 1892,  at  2  p.  m,,  for  furnishing  26,000  cubic  yards  of 
brush  on  United  States  barges  between  Keithsburgt  HU,  and  Montrose,  Iowa. 

(There  is  available  for  this  work  firom  appropriation  of  $1,125^000,  made  by  the  river 
and  harbor  act  approved  Jnlv  18, 1892.  for  ^improving  Mississippi  River  between 
Minneapolis  and  month  of  Ohio  River,''  nnder  an  allotment  of  $600,000  made  by  said 
act  for  <' improving  Mississippi  River  between  Minneapolis  and  month  of  Missonri 
River,"  an  allotment  of  $35,000,  made  by  project  approved  Angnst  9, 1892.) 


Ko. 


1 
8 

8 
4 
6 
8 
7 
8 


Kame  and  reaidence  of  bidder. 


Cbas.  P.  Wintera,  FortMadiaon,  Iowa 

Pbilip  Pence,  Lomax,  HI 

William  A.  Sbain,  Pontooanc,  HI 

6.  Gaaaway  and  M.  Gaaaway,  Dallaa  City,  HI 

Jobn  T.  Orabam,  Dallaa  City,  HI 

Tbompaon  &,  Gray,  St.  Cbariea,  Mo 

JobnKUleen,  New  Liberty,  Iowa 

Biobardaon  A  Monroe,  Portamontb,  Obio 


Bmabto 

Price  per 
oabic 

beftir- 

niabed. 

yard. 

Oubieyds. 

Cent*. 

25,000 

88| 

2,500 

80^ 

5,000 

28 

10,000 

80 

10,000 

27 

25,000 

87 

25,000 

50 

25.000 

87 

TotaL 


$8.8S 
•750 

•1,400 
8,000 
2.700 
0.250 

12,500 
0.250 


*  Aooepted,  and  written  contract  made. 


Abstract  of  proposals  received  and  opened  by  Maj.  A.  Mackenzie,  Corps  of  Engineers,  at 
Bock  Island,  HI.,  October  18, 1892,  at  2  p.  m.^for  construction  of  tuims  and  shore  pro- 
tections  between  Keokuk,  Iowa,  and  Quincy,  III. 

(There  is  available  for  this  work  from  appropriation  of  $1,125,000,  made  by  the 
river  and  harbor  act  approved  Jnly  13,  1892.  for  "improving  Mississippi  River 
between  Minneapolis  and  month  of  Ohio  Kiver,''  nnder  an  aUotment  of  $600,000  made 
by  said  act  for  ^improving  Mississippi  River  between  Minneapolis  and  month  of 
Missonri  River,"  an  aUotment  of  $100,000,  made  by  project  approved  September  14, 
1892.) 


No. 


1 
2 
8 

4 
5 


Kame  and  reaidence  of  bidder. 


Tbompaon  &,  Gray,  St.  Cbariea,  Mo 

William  Kirk,  Madiaon,  Ind 

S.  J.  Tmax,  Biaatinga,  Minn 

H.  S.  Brown,  Quincy,  HI 

Pattcraon  Broa.,  Eleolcnk,  Iowa  .... 


Bock  in  place,  50,000 
cnbio  yarda. 


Per  cnbio 
yard. 


$1.87 
1.85 
1.60 
1.50 
1.85 


Total. 


Pmt  cnbio 
yard. 


$68,500 
82,500 
70,500 
75,000 
82,500 


Bmab  in  place. 
60,000  cnbic  yarda. 


$0.47 

.86 

.50 

.00 

LOO 


Total. 


$23,500 
42,500 
25,000 
45,000 
50.000 


Grand 
total. 


•$93,000 

135,000 
104,508 
120,000 
lS2.00a 


•Accepted,  and  written  contract  ma4$* 
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Ah$iraoi  of  propo$al$  received  and  opened  by  Maj,  A.  Mackenzie,  Corps  of  Engineers,  at 
Bock  Ulandf  III,,  January  5, 189S,  <tttp»  m,,for  furnishing  and  delivering  fir  and 
cedar  timber  at  Keokuk,  Iowa. 

(There  is  available  for  this  work,  flrom  appropriation  of  $1,125,000  made  by  the 
river  and  harbor  act  approved  July  13, 1892,  for  '^improving  Mississippi  River,  be- 
tween Minneapolis  ana  month  of  Ohio  River,"  under  an  allotment  of  $(500,000  made 
by  said  act  for  ''improving  Mississippi  River,  between  Minneapolis  and  the  mouth  of 
^Ussouri  River/'  an  allotment  of  $50|000made  by  project  approved  August  9, 1892.) 


Ka 


1 
2 
8 
4 
6 
6 
7 
8 
• 
10 


Kame  and  residenoe  of  bidder. 


P.  IL  Olarkson  Lmnbsr  CoM_PorUand,  Oregon. 

TaoonuiHUlCcTMoma,  Waah 

North  Ptoiflo  Lumber  Co.,  Portl«nd,  Oregon. . . 

B.  D.  Hamlin,  Taooms,  Wash 

Foster  *  Hastinga,  TaoomatWaah 

H.  A.  Hogne,  Portland.  Oregon 

Henry  ^Goatin.  Ann  Arbor.  Mich 

Fremont  Mining  Co..  Seattle,  Waah 

St.  Looia  Refrigerator  St  W.  G.  Co. ,  St.  Lonia. 
Seatoo  Kannfactoring  Co..  Chicago,.IU 


Fir  timber,  99.868 
feet. 


PerM. 


$32.60 
29.64 


81.60 
86.80 
48.00 
84.00 
29.26 
80.50 


TotaL 


$3,246.89 
2.949.81 
8.438.26 
8.396.45 
8,146.63 
8.524.99 
4,293.89 
8.305.17 
2.920.86 
8.045.67 


Cedar  timber 
10.000  feet. 


PerM. 


$82.50 
26.75 
82.50 
85.50 
65.00 
85.30 
41.00 
84.00 
29.25 
8L00 


TotaL 


$326.00 
257.60 
825.00 
855.00 
560.00 
863.00 
410.00 
340.00 
292.50 
810.00 


Grand 
total. 


$8,570.89 
*3.207.31 
8, 763. 25 
3, 750. 45 
8.095.53 
8.877.90 
4.703.89 
3,735.17 
3, 213. 35 
3,355.67 


*Aeoepted,  and  written  oootraot  made. 

Abstract  of  proposals  received  and  opened  by  Maj,  A,  MackeuMie,  Corps  of  Engineers,  at 
Bock  Island,  III.,  April  8, 189S,  at  tp,  m,,  for  construction  of  pUe  bulkXead  in  Quincy 
Bay,  Illinois, 

(There  is  available  for  this  work,  from  appropriation  of  $165,000  made  by  the  rive' 
and  harbor  act  approved  September  19, 1^,  for  ''improving  Mississippi  River  from 
Des  Moines  Rapids  to  mouth  of  Illinois  River,''  under  an  allotment  of  $25,000  made 
by  said  act  for ''  continuing  the  dredging  in  Quincy  Bav,"  a  balance  of  allotment  of 
$11,992.05,  in  accordance  with  project  approved  March  3, 1898.) 


Ko. 

Kame  and  reaidenee  of 
bidder. 

20,000  linear 

feet  white 

oak  piling,  in 

place. 

100.000  feet, 

B.M.,aheet 

piling,  in 

plMO. 

28,000  feet.  K 

|M..  waling. 

in  place. 

4,000  cubic 

yarda  gravel 

filling,  in 

place. 

Grand 

Per 
foot. 

Total. 

PerM 
feel 

TotaL 

PerM 
'  feet 

Total. 

Per 
cubic 
yard. 

TotaL 

C.    Irwin  McDonald. 
Pittaborir.  Pa 

Oenta. 

49 

80 

$9,800 

6,000 
6,000 

6.000 

6.000 

6,000 

$45.00 
85.00 

25.00 
27.60 
60.00 

$4,500 

8,500 
1.960 

2.600 

2,750 

6,000 

$46.00 
85.00 

25.00 
27.50 
26.00 

$1,280 

080 
750 

700 

770 

700 

CenU. 
82 

80 
SO 

28 

85 

88.5 

$3,280 

1.200 
1.200 

1.120 

1,400 

1,840 

$18,840 

11,680 
•8.900 

9,320 

10,520 

13.040 

Sid  J.  Troaz,  Haatinga, 
Minn 

H.  S.  Brown.  Qnf nny,  HI . . 

Direr  St    Swanwlck, 
Keokuk.  Iowa 

B.  L.  Tan  Saot  and  R.P. 
Lntes,  St.  Louia,  Mo . . . 

Walter  B.  Gelatt^Colam- 
boa  Junction,  Iowa. . . . 

25 
28 
80 

*Aoo4»ted.  and  written  contract  made. 


BXPOBT  OP  MB.  G.  W.  DURHAM,  ASSISTANT  KNGINBKR. 

UmxED  States  Engixekr  Office, 

Sock  Island,  III,,  March  1,  189S, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 

Srovement  of  the  Mississippi  River  in  the  division  nnder  my  charge,  extending  from 
[inneapolis,  Minn.,  to  the  vicinity  of  Keithsbnrg,  HI.,  for  the  calendar  year  ending 
December  31, 1892: 

MINNEAPOLIS  TO  ST.  PAUL. 

This  work  was  carried  on  during  the  season  with  a  special  allotment  of  $50,000, 
in  act  of  September  19,  1890.  and  nnder  project  approved  February  28, 1891.  The 
work  projected  consists  in  protecting  caving^  banks,  bnilding  dams  of  bmsh,  rock, 
And  gravel,  dredging  gravel  bars  and  removing  looki  and  bowlders  from  channel. 
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Channels  of  varying  widths  and  of  3  feet  in  depth  at  low  water  were  dredged 
through  the  hars  at  Pike  Island,  below  Fort  Suelliug  Bridge ;  at  Fisherman  Islan^ 
and  below  Franklin  Avenue  Bridge.  The  dredged  material  in  great  part  was  used 
in  construction  of  dams  for  closing  side  chutes  and  contracting  water  way,  and  in 
reinforcing  shore  protections.  The  removal  of  rocks  from  the  channel  between  the 
Minneapolis  landing  and  Meekers  Island  was  carried  on  by  means  of  steam  drill  and 
derrick  boats.  The  channel  for  a  width  of  about  100  feet,  has  been  cleared  of  aU 
projecting  rocks  in  the  stretch  of  river  above  referred  to. 

Operations  between  Minneapolis  and  St.  Paul,  as  also  those  between  St.  Paul  and 
Lake  Pepin,  were  in  local  charge  of  Mr.  J.  D.  DoShane,  superintendent,  whose  re- 
port is  given  below  nearly  in  full: 

"  The  river  and  harbor  act  of  September  19, 1890,  provided  that  of  the  sum  appro- 
priated for  improving  the  Mississippi  River  from  Minneapolis  to  the  Des  Moines 
Rapids,  '$50,000  shall  be  expended  between  the  Chicago,  St  Paul,  Minneapolis  and 
Omaha  Railroad  Bridge,  at  St.  Paul,  and  the  Washington  Avenue  Bridge,  Minneapo- 
lis, in  dredging,  removal  of  gravel,  bowlders,  and  broken  rock,  and  the  construction 
of  dams  and  revetments.' 

''Work  similar  to  that  of  1891  has  been  continued  during  the  season  of  1892,  under 
project  approved  February  28, 1891.  This  project  provides  that  'the  work  shall  be 
carried  on  by  days'  labor  and  use  of  Government  plant;  by  purchase  of  materials  in 
open  market  at  prices  fixed  by  competition,  and  by  hire  of  dredges  from  private 
parties  after  due  competition,  provided  Government  dredges  be  not  available/ 
and  contemplates  the  removal  of  gravel,  bowlders,  and  broken  rock,  and  the  con- 
struction of  dams  and  bank  revetments,  so  as  to  form  an  open  river  channel.  Where 
rock  removal  or  dredging  is  necessary,  it  is  proposed  to  secure  a  channel  200  feet 
wide  and  3  feet  deep  at  low  water  of  1864 ;  this  will  provide,  at  ordinary  low  stages, 
a  navigable  depth  of  4  feet  or  more.'' 

"  Dr edging. —-O^eT&UoTiB  were  resumed-May  27, 1892.  Advantage  was  taken  of  the 
high  stage  of  water  at  this  time  to  make  tbe  cuts  through  the  gravel  bars  in  the 
vicinity  of  Pike  Island,  below  Fort  Snelling,  which  could  be  dredged  to  advantage 
only  at  high  water,  as  at  low  stages  no  dumping  grounds  were  available.  The  high 
water  also  facilitated  building  dams  and  bank  revetments  with  the  materials  dredged 
from  the  gravel  bars.  The  first  work  undertaken  was  the  widening  of  the  unfinished 
cut  thorough  the  bar  opposite  the  upper  end  of  the  revetment  of  the  left  bank.  The 
channel  through  the  bar  was  widened  from  40  feet,  as  left  at  the  close  of  the  season 
of  1891,  to  100  feet.  Dredging  at  this  bar  was  suspended  June  11,  but  owing  to  a 
considerable  fill  having  occurred  in  the  left  part  of  the  channel,  the  dredge  was  pat 
at  work  again  on  August  13,  widening  the  channel  on  the  right  side.  Eight  cuts 
were  made  through  this  bar  during  1B92,  leaving  a  clean  channel  500  feet  long  and 
100  feet  wide.  This  bar  is  composed  of  sand,  and  gravel  of  one-half  inch,  and  lets, 
diameter,  with  much  mill  refuse  collected  in  piles  20  to  40  feet  across  and  several 
feet  in  depth.  The  dredged  material  weighed  iVom  104  to  118  pounds  per  cubic  foot. 
Of  tho  material  dredged  from  this  bar — 14,032.8  cubic  yards — a  part  was  damped 
from  scows  on  line  of  dams  1  and  2  (sheet  C),  but  owing  to  its  light  weight  and  the 
small  size  of  the  gravel  it  will  not  remain  long  in  position  against  the  action  of  the 
strong  current  in  this  part  of  the  river. 

"A  channel,  1,500  feet  long  and  125  feet  wide,  was  dredged  through  the  bar  below 
the  Fort  Snelling  Bridge.  The  material  composing  this  bar  is  sand  and  gravel  in 
nearly  equal  parts,  with  some  mill  refuse  in  small  piles  scattered  through  the  bar. 
This  material  weighed  from  98  to  125  pounds  per  cubic  foot.  The  heaviest  and 
coarsest  material  was  found  at  the  upper  end  of  the  bar,  and  the  lightest  at  the 
lower  end,  where  it  was  mostly  sand,  with  a  small  percentage  of  sawdust ;  the 
gravel  varied  in  size,  the  largest  being  about  10  cubic  inches.  Of  30,846.7  cnbio 
yards  of  material  removed  from  this  bar,  about  14,000  cubic  yards  were  used  in  the 
construction  of  dams  and  bank  revetments  in  the  immediate  vicinity. 

"At  Randolph  street,  below  Grov^land  Park,  a  channel  about  300  feet  long  and  100 
feet  wide  was  dredged.  The  material — 5,122.2  cubic  ^ards,  weighing  from  117  to 
125  pounds  per  cubic  foot— taken  from  this  cut,  consisted  of  sand,  coarse  gravel, 
shell  rock,  and  bowlders  less  than  1  foot  in  disuneter,  and  was  wasted  in  the  sloagh 
back  of  Fishermans  Island. 

"  Below  the  Franklin  Avenue  Bridge,  at  the  foot  of  the  rapids,  the  dred^  made 
four  cuts,  varying  in  length  from  300  to  500  feet,  opening  a  channel  70  feet  wide  and 
3  feet  below  low  water.  The  material  here  consisted  or  coarse  gravel,  and  bowlders 
and  ledge  rocks  from  1  to  20  cubic  feet  in  size.  The  materiid  dredged  from  thia 
bar — 2.554.8  cubic  yards,  estimated  to  weigh  125  pounds  per  cubic  foo^was  wasted 
near  the  right  bank  below  the  Shortline  Bridge.  Near  the  upper  end  of  tiiia  cut 
the  dredging  went  down  to  the  underlying  soft  sand  rock,  about  i  foot  below  grade, 
or  about  4  feet  below  low  water  of  1864. 

"  Dred^g  operations  were  suspended  October  8.  The  total  quantity  dredged  dar- 
ing 1892  IS  52,556.5  cubic  yards,  of  which  19,253.4  cubic  yards  were  used  in  bnildiv^ 
dams  and  revetments  and  33,303.:|.  cubic  ^ards  were  wMte4, 
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**Dam8  and  revetmeni$, — ^Dnring  the  progress  of  dredging  operations,  the  oon- 
stmctioii  of  dams  and  revetments  was  carried  on.  The  material  used  in  these 
works  was  a  part  of  that  dredged  for  making  cbaiinels  through  the  gravel  bars 
below  the  Fort  Snelling  Bridge,  and  was  all  deposited  in  place  Arom  dump  scows. 
These  works  were  thns  obtained  without  cost  to  the  Government^  for  had  they  not 
been  made  the  material  used  in  their  construction — ^19|253.4  cubic  yards — would  have 
been  wasted. 

'*Dams  1  and  3  (sheet  C*)  are  closing  dams  ttom  the  left  bank;  dams  4  and 5 
(sheet  C)  are  wing  dams  from  the  left  bank;  dams  2, 6,  and  7  (sheet  C)  are  wing  dams 
from  the  risht  bank  (Pike  Island);  dams  4  and  5  (sheet  C)  are  praoticaUy  finished. 
Dams  1,  2,  3,  6.  and  7  (sheet  C)  are  low  and  unfinished,  It  being  impracticable  to 
complete  them,  owing  to  the  lower  stage  of  water  which  existea  during  the  latter 
part  of  the  dredging  operations  in  this  viciniW. 

''A  bank  revetment  1,000  feet  long,  midway  between  the  bead  and  foot  of  Pike  Isl- 
and, was  made  by  depositing  gravel  on  the  natural  slope  of  the  bank  from  dump 
scows  when  the  water  surface  was  at  or  near  the  top  of  the  bank.  A^art  of  this 
gravel  will  remain,  but  much  of  it  will  be  washed  away  from  year  to  year  by  the 
action  of  the  rapid  current  during  high  water. 

^*Iiem<mng  rock%  and  bowlders, — This  work  was  resumed  August  27,  and  continued 
until  November  4,  when  operations  were  suspended  on  account  of  eold  weather. 
With  the  view  of  opening  the  channel  to  the  steamboat  landing  on  the  east  bank  at 
Minneapolis,  operations  were  confined  principally  to  removing  the  largest  and  most 
dangerous  rocks  from  the  channel  limits  above  the  point  to  which  work  had  been 
earned  last  year  (1891). 

A  number  of  rooks  were  also  removed  by  derrick  boat  frx>m  the  dredged  cut  below 
the  Franklin  Avenue  Bridge,  these  rocks  being  more  quickly  and  cheaply  handled 
by  derrick  than  by  dredge. 

There  were  removed  from  the  channel  limits  2,945  pieces  of  rocks,  containing  976 
solid  cubic  yards ;  rocks  less  than  1  foot  in  diameter  were  not  enumerated.  Five  hun- 
dred and  fifteen  pounds  of  dynamite  were  used  in  blasting  136  rocks,  in  which  152 
holes  of  an  aggregate  depth  of  297  feet  were  drilled  by  the  steam  drill.  With  the 
exception  of  a  small  number,  the  rocks  removed  from  the  channel  were  dumped  in 
the  slongb  back  of  Meekers  Island. 

During  1893  work  should  be  continued,  removing  bowlders  and  rocks  from  the 
channel  on- the  rapids  and  from  the  pool  above  the  rapids;  the  dredged  cut  below 
the  Franklin  Avenue  Bridge  should  oe  extended.  Dredging  will  be  necessary  at  and 
below  the  Minneapolis  Landing,  west  bank,  in  order  to  miuce  this  landing  accessible 
for  steamboats  during  low  stages  of  water. 

Financial  statemenU  far  works  of  improiAng  the  M%$9i99%ppi  Biver  between  Minneapolie 

and  St  Paul  during  the  aeaeon  of  1892, 

Amount  expended  in  the  field  during  the  calendar  year  (exclusive  of 
$1,329.77  liabilities  outstanding  December  31,  1891) $15, 687. 31 

Add  quota  of  general  superintendence  and  office  expenses  (exclusive  of 
^.25  liabiaties  outstanding  December  31,  1891) 1, 337. 07 

Add  for  use  aind  deterioration  of  plant 692.12 

ToUl 17,716.50 

The  following  statements  show  the  cost  of  the  different  classes  of  works  accom- 
plished: 

Semoving  bowlders. 

Amount  expended  in  the  field  during  the  calendar  year $5,594.98 

Add  quota  of  general  superintendence  and  office  expenses 419. 30 

Add  for  use  and  deterioration  of  plant 692.12 

Total 6,706.40 


Bowlders  removed  (solid  cubic  yards) 976 

Average  cost  per  cubic  yard  for  field  work $5,733 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses  - .430 

Average  cost  per  cubic  yard  for  plant .709 

Average  cost  per  cubic  yard  of  bowlders  removed 6.872 

*  She«t  letters  are  those  of  M%jor  Allen's  survey  of  1887. 
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Dredging  gravel  hara, 

Amonnt  paid  contractor $9,589.33 

Add  cost  of  local  inspection 503.00 

Add  quota  of  general  saperiutendence  and  office  expenses 753. 90 

Total  cost  of  dredging : 10,846.23 

Material  dredged cubic  yards..      52,556.5 

Average  cost  per  cubic  yard  dredged $0. 193 

The  work  between  Minneapolis  and  St.  Paul  was  in  local  charge  of  H.  E.  Clark, 
overseer,  whom  I  take  pleasure  in  commending. 

ST.  PAUL  TO  LAKE  PSPIN. 

In  this  section  of  river  work  was  continued  on  the  same  general  plan  as  informer 
years  and  as  shown  in  the  report  of  Superintendent  J.  D.  DuShane: 

Under  projects  approved  February  28, 1891,  and  August  9, 1892,  work  was  con- 
tinued between  St.  Paul  and  Lake  Pepin  by  days'  labor  and  use  of  Government 
plant,  the  mq^^erials  being  secured  by  days'  labor,  by  purchase  in  open  market,  and 
by  formal  contract. 

Work  was  resumed  August  5, 1892,  at  Island  18,  where  500  feet  of  shore  protection 
was  added  to  that  commenced  in  1891. 

August  8th  the  fleet  was  moved  up  the  river  and  work  on  dams  in  the  vioinity  of 
Red  Kock  and  Newport  was  commenced.  Dams  39,  40,  41, 42, 43, 44  (sheet  2*),  and 
26,  27,  28,  29,  and  30  (sheet  3)  were  buUt ;  Dams  17,  18,  24,  25  (sheet  2),  and  1  (sheet 
3)  were  raised;  Dams  21,  22,  23,  26,  27, 28  (sheet  2)^  and  15, 17, 18, 19  (sheet  3)  were 
raised  and  extended,  and  the  shore  protection  of  right  bank  opposite  Island  8  wis 
repaired.  • 

Work  in  this  vicinity  was  suspended  October  10,  and  the  following  day  the  fleet 
moved  to  Red  Wing.  The  shore  protection  of  left  bank  above  Red  Wing,  built  in 
1880,  was  repaired,  carried  to  the  top  of  the  bank,  and  extended  at  both  ends.  The 
extension  on  the  upper  end  is  1,080  feet  long^  and  has  an  average  width  of  77  feet 
The  lower  extension  is  728  feet  long,  averaging  56  feet  wide,  and  the  averac'e  width 
of  bank  protected  back  of  the  old  protection  is  43  feet.  The  top  of  the  old  protec- 
tion was  originally  6  feet  above  low  water,  the  top  of  the  protection  is  now  at  the 
top  of  the  bank,  about  12  feet  above  low  water,  for  the  entire  lenonbh  of  3,938  feet. 
The  right  bank  above  Red  Wing  was  protected  for  a  distance  of  2,800  feet  from  the 
mouth  of  the  bay,  the  protection  of  an  average  width  of  35  feet  being  carried  to 
the  top  of  the  bank.  A  revetment,  700  feet  long  and  35  feet  wide,  extending  to  the 
top  of  the  bank,  was  put  on  the  narrow  strip  of  bank  of  Island  24,  between  the 
river  and  Upi>er  Lake.  It  was  hoped  that  the  entire  length  of  this  narrow  strip  of 
land  could  be  protected  before  the  close  of  navigation,  but  the  work  had  to  be  sus- 
pended before  completion  on  account  of  cold  weather. 

A  part  of  the  plant  was  taken  to  Wharf  Boat  Bar  November  8,  and  on  suspension 
of  the  work  at  Ked  Wing  November  12  the  rest  of  the  fleet  was  moved  to  that  point, 
where  Dam  13  (sheet  8)  was  built  below  Dam  11,  and  Dam  14  (sheet  8)  was  begun 
below  Dam  13 ;  these  are  both  wing  dams  from  the  right  bank,  in  continuation  of  the 
series  begun  during  1891. 

Slight  repairs  were  made  to  the  shore  protection  (sheet  5)  below  Nininger  light. 

Operations  for  the  season  closed  November  14,  and  the  fleet,  excepting  towboat 
Fury  and  Barge  100  was  laid  up  in  the  winter  harbor  at  Boulanger  Slough;  the  Fmry 
and  Bar^  100  were  laid  up  at  South  Stillwater  for  repairs. 

The  prices  paid  for  materials  delivered  on  United  States  bargee  were  as  follows :  In 
open  market,  piices  being  fixed  by  competition,  rock,  per  cubic  yard,  42,  44,  and  49 
cents;  brush,  per  cubic  yard,  28,  28},  and  29  cents:  poles,  2|  and  3  cents  eaoh.  By 
formal  contract,  rock,  62  cents  per  cubic  yard.  The  materials  furnished  by  days' 
labor,  including  cost  of  outfit,  tools,  subsistence,  blasting  materials  and  Iathyam» 
cost  95  cents  per  cubic  yard  for  rock,  and  41  cents  per  cubic  yard  for  brush.  The 
outfit  and  tools  are  still  on  hand,  available  for  foture  work. 

There  were  2,003.5  cubic  yards  of  brush  left  on  hand  at  the  close  of  the  seaeon, 
which  has  been  stored  at  Boulanger  Slough,  opposite  Nininger,  and  at  Sturgeon 
Slough. 

Works  of  improvement  should  be  constructed  during  the  season  of  1893  at 
the  following  places :  A  dam  above  Dam  13  (sheet  2),  dams  in  the  vicinity  of  Grey 
Cloud  Landing,  dams  above  and  below  Hastings,  dams  below  Prescott,  extension  o£ 
the  series  of  dams  at  Island  21:  the  revetments  opposite  Island  1,  below  Newport^ 
below  Pine  Bend,  at  head  of  Island  18,  opposite  Hastings,  below  Island  19,  ana 
below  Red  Wing,  should  be  extended,  and  new  revetments  should  be  built  below 
Smiths  Bar,  below  Morgans  Bar,  below  Sturgeon  Slougb,  opposite  Island  23, 

*  Sheet  numbers  are  those  of  the  general  maps,  tunrey  of  1878-1879. 
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below  Red  Wing:  repairs  Bhonld  be  mi^e  to  dams  at  Island  1,  and  to  the  shore  pro- 
tection above  and  dams  opposite  Robinsons  Rocks. 

List  of  works  oomitruoied  and  repaired  and  of  materiaU  used  during  ike  season  of  1899 

between  8t»  Paul  and  Lake  Pepsin. 


DesAgiuM.on» 


Dtmoiaiont. 


Length. 


Height 

above 

low  water 

of  1864. 


HaterisL 


Book. 


Sbeetat 

Dam  30 ...< 

Bam  40 

Dam  41 

Dam  42 

Dam  48 

Dam  44 

Dam  17,  raUed «. 

Dam  18,  raised 

Dam  21,  raised  and  ecteoded 

Dam  22,  raised  and  extended 

Dam  28,  raised  and  extended 

Dam  24,  raised ^ 

Dam  25,  raised 

Dam  26,  raised  and  extended 

Dam  27,  raised  and  extended 

Dam  28,  raised  and  extended 

BoTetment  opposite  Island  3,  repaired 

Sheet  8: 

Dam  26.... 

Dam  27 

Dam  28 

Dam  20 

Dam  80 

Dam  I,  raised 

Dam  16,  raised  and  extended 

Dam  17,  raised  and  extended 

Dam  18,  raised  and  extended 

Dam  10,  raised  and  extended 

Dam  20,  raised  and  extended 

Sheets: 

Boretmentt  Island  18,  finished 

Sheets: 

Beretmentt  opposite  Nlninger,  repaired 

Sheets: 

Dam  18 

Dam  14,  pMtly  bnilt 

Sheet  10: 

Kevetment,  abore  Red  Wing,  repaired  and  extended. 

Beretment,  right  bank,  above  Bed  Wing 

Beretmeott  leltbank,  above  Red  Wing 


FtsL 

120 
400 
276 
186 
86 
140 


46 

106 
66 


40 
66 

70 

26 


180 
180 
820 
256 
175 


86 
70 
06 
36 

600 


460 


1,808 

2,800 

700 


FstL 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 


Add  for  poles  put  in  works. 
Materials  put  in  works 


Oub.vdt. 
170.0 
768.6 
244.0 
163.8 
186.0 
4 


4.5 

4.6 

4.5 

4 

4 

4 

4 

4.6 


4.6 
4.6 
4.5 

4.5 
4.6 

4 
4 
4 
4 
4.6 


204.6 
207.6 
818.2 
808.6 
106.4 
168.8 
218.8 
276.7 
260.8 
377.8 
178.6 

866.3 

228.0 

601.6 
488.7 

4,480 
4,120.7 
712.0 


18,842.7 


18,842.7 


Oub.vdt. 

60L1 

2,270.6 

666.0 

686.2 
481.4 
880.5 


88 

666.1 

070.0 

674 

006.6 

468.6 

707.0 

102 

187.6 

240.7 

86L6 

620.7 

864.7 

1,066.7 

161.6 

268.4 

127 

,0 

470.1 
818.0 
803.2 
607.4 
800.2 
227.8 
617.6 
682.8 
1,017.7 
417 

68.4 


1,606.5 
1,826.8 

2,018.2 

2,087.8 

788 


24,882.1 
866.6 


24,608.6 


Jliuiiioial  staUmeni  for  works  of  improving  Mississippi  Biver  between  St,  Paul  and  Ldk€ 

Pepin  during  Ae  season  of  189$. 


DAMS  AND  BBVKTMENTS. 

Amoont  expended  in  the  field  during  the  calendar  year  1892,  inolnding 
$1,057.62  liabilities  outstanding  December  31,  1892  (from  distribution 

sheets) $38,879.07 

Add  retained  peroentaffe  on  contracts 113.66 

Add  cost  <^  materials  from  1891 393.28 

37, 386. 51 

Deduet  for  material  on  hand  at  close  of  season ? 814.22 

Net  cost  of  field  work 36,572.29 

Add  ouota  of  general  superintendence  and  office  expenses 2, 091. 04 

Add  for  use  and  deterioration  of  plant 3, 175.48 

Total  cost  of  work 41,838.81 
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/ 
Material  pat  in  works: 

Rock i cubic  yards..        18,843.7 

Brush do....        24,696.6 

Total * do....        43,541.3 

Average  cost  per  cubic  yard  on  barg;es -. $0,495 

Average  cost  per  cubic  yard  for  towing  and  putting  i  n  material .  315 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses   .048 

Average  cost  per  cubic  yard  for  plant .073 

Average  cost  per  cubic  yard  in  place .961 

REPAIRS  TO  PIER  AT  LAKE  CITT  HARBOR  OF  REFUGE  ON  LAKE  PEPIX. 

This  pier  was  built  in  1887,  is  871  feet  in  length,  of  which  512  feet  is  crib  work, 
and  the  remainder  earthen  embankment,  with  a  covering  of  rock  about  18  inches 
thick.  At  the  time  of  construction,  in  order  to  lessen  the  cost,  the  water  being  from 
20  to  28  feet  deep  at  low  stage  for  most  of  the  length  of  the  pier,  a  foundation  of 
gravel  was  put  m  with  material  dredged  from  bars  in  vicinity  of  Lake  City.  By 
this  means  uie  depth  of  the  lake  od  the  line  of  the  pier  was  reduced  to  about  5  feet 
at  low  water. 

The  crib  work,  having  been  damaged  somewhat  by  ice,  was  repaired  in  1890. 

An  examination  made  by  me  in  September,  1892,  showed  that  the  crib  had  settled 
about  0.5  foot  at  the  outer  end  and  0.1  foot  at  the  shore  end  since  completion.  Quite 
extensive  repairs  were  made  in  1892,  the  details  of  which  are  given  in  the  following 
extracts  from  the  report  of  Mr.  W.  A.  Thompson^  superintendent  in  local  charge: 

''  During  the  breaking  up  of  the  ice  in  the  spring  of  1892  a  few  of  the  timbers  in 
the  crib  work  were  broken  and  many  of  the  plank  loosened  and  a  few  broken. 

^'  The  gravel  embankment  under  the  crib  work  has  during  the  last  ^ye  years  been 
gradually  sliding  out  from  under  the  cribs,  and  thereby  endangering  the  stability  of 
the  upper  structure. 

**  There  was  available  at  the  beginning  of  the  calendar  year  1892  of  the  appropria- 
tion of  July  5,  1884,  for  improving  Mississippi  River  from  St.  Paul  to  tbeDes  Moiuee 
Rapids — applied  to  Lake  City,  Minn. -^the  sum  of  $1,645.83,  and  the  river  and  harbor 
act  of  July  13,  1892,  under  item  of  improving  Mississippi  River  from  the  mouth  of  the 
Missouri  to  Minneapolis,  further  provides  for  the  repairs  of  the  harbors  of  refuge  oq 
Lake  Pepin. 

"Authority  for  the  repairs  was  obtained  October  17,  1892. 

"  It  was  necessary  to  delay  the  needed  repairs  to  this  pier  until  low  water  per- 
mitted a  thorough  examination,  and  owing  to  such  necessary  delay  work  was  not 
commenced  until  the  latter  part  of  October. 

**The  carpenter  work  was  performed  by  days'  labor  and  purchase  of  material  (lum- 
ber, spikes,  etc. )  in  open  market.  The  brush  and  rock  work  was  performed  by  Jacob 
Richtman  at  his  contract  prices  for  similar  work  between  Reeds  Landing  and  Min- 
neiska.  The  broken  timbers  were  removed  and  new  ones  of  the  same  dimensions  (% 
inches  by  12  inches,  16  feet)  were  put  in  their  places.  Such  plank  as  were  not  badly 
broken  were  respiked  to  the  timbers.  All  the  missing  oak  plank  were  replaced  by 
pine  plank,  it  being  impossible  to  get  oak  for  the  purpose.  A  timber  (6  inches  by  12 
inches,  16  feet),  was  spiked  to  the  bottom  course  of  timbers  on  top  of  the  plank 
ing  to  serve  as  a  clamp  and  to  prevent  the  ice  in  the  future  ^om  tearing  the  plank 
loose.    The  carpenter  work  was  finished  November  14. 

**  By  the  gravel  sliding  out  from  under  the  cribs  quite  a  lai^e  quantity  of  the 
rock  had  dropped  down  out  of  the  cribs.  Mr.  Richtman  refilled  the  cribs  with 
rock.  The  work  of  preventing  further  sliding  of  the  gravel  from  under  the  cribs 
was  commenced  November  2  and  completed  November  21.  This  work  consisted  of 
riprappiug  the  embankment  on  the  south  side  and  outer  end  with  a  course  of  brush 
12  to  ^  feet  long,  as  the  necessity  required,  and  about  15  inches  thick,  laid  per- 

Sendicular  to  the  line  of  pier,  wit  a  the  butts  of  the  brush  against  the  crib  work. 
>n  top  of  the  brush  was  placed  a  layer  of  rock  from  1  to  li  feet  thick. 
''The  amount  of  material  used  in  the  work  was:  Rock,  81^  cabio  yards;  brash,  315 
cubic  yards/' 
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Financial  statement  far  repairs  to  Lake  City  pier  in  XS9t, 

Amount  paid  for  rook  and  brush  in  place,  inclnding  $481.91  outstanding 

December  31,  1892 $1,464.48 

Carpenter  work,  lumber,  spikes,  etc 1,083.02 

Cost  of  local  inspection,  etc 133.03 

Add  quota  of  general  superintendence  and  office  expenses 31. 34 

Total 2,71L87 

r 

BEED8  LANDING  TO  MINNEISKA. 

Work  in  this  locality,  consisting  of  the  construction  and  repair  of  brush  and 
rock  dams  and  shore  protbetions,  was  carried  on,  at  first  by  agreement  with  Jacob 
Richtman,  in  accordance  with  approved  project  of  January  6, 1891,  and  later  by  con- 
tract with  Mr.  Richtman,  under  approved  project  of  August  9, 1892,  and  allotment  of 
$45,000  from  appropriation  of  July  13,  1892.  The  prices  paid  under  agreement  for  ma- 
terial in  place  were:  Rock,  $1.20.  and  brush,  27  cents  per  cubic  yard;  under  con- 
tract: Kock,  $1.53,  and  brush,  54  cents  per  cubic  yard.  This  increase  in  cost  (41 
per  cent)  is  doubtless  due  in  great  part  to  the  recent  eight-hour  law.  The  prices  paid 
Mr.  Richtman  under  agreement  were  the  same  as  those  paid  him  under  his  1891  con- 
tract. 

Details  of  the  work  are  shown  in  the  following  extracts  from  the  report  of  Mr. 
W.  A.  Thompson,  superintendent  in  local  charge: 

**  Work  done  under  agreement — Owing  to  high  water,  work  under  the  informal  agree- 
ment was  not  commenced  until  August  5,  and  was  completed  October  22,  1892. 

''All  the  work  done  was  in  the  vicinity  of  Pine  Islana,  about  3  miles  below  Alma, 
Wis.  The  head  of  Pine  Island  was  protected,  and  the  closing  dam  from  the  east 
side  of  Pino  Island  to  west  side  of  Island  41  was  commenced,  but  owing  to  the  low 
water  and  the  trouble  in  getting  the  boats  and  barges  near  the  dam,  work  was  temr 
porarily  suspended  August  18,  and  the  work  of  protecting  the  shore  at  Pine  Island 
Bend  on  Island  42  was  commenced.  This  bank  was  very  difficult  to  protect,  as  for 
a  long  distance  the  water  close  to  the  bank  was  from  15  to  20  feet  deep. 

List  of  works  constructed  and  repaired  and  of  materials  used  between  Seeds  and  Minno- 

iska  during  season  of  189S  under  informal  agreement. 


Designation. 


8kMtl6: 

Shore  protection.  Pine  Island 

ClfieingDam  14,  be^n 

Shore  protection,  lHlHnd42 

Shore  protection,  Island  42,  repaired. 


Materials  put  in  works. 


Length. 


Feet. 

300 


5.350 


MateHal. 


Bock. 


Oub.vdM. 

552.2 

246.4 

8,923.8 

397.0 


10,110.4 


Bmth. 


Oub.yds, 

604.8 

856.8 

8,319.3 

150.0 


0, 420.9 


Financial  statement  for  work  between  Reeds  and  Minneiska  performed  under  agreement 

during  season  of  1892. 

Amount  paid  Jacob  Richtman $14,686.98 

Cost  of  local  inspection,  etc 445.46 

Add  quota  of  general  superintendence  and  office  expenses 741. 96 

Total 15,874.35 

Material  put  in  works : 

Rock cubic  yards..      10,119.4 

Brush do....        9,420.9 

Total 19,540.3 

Average  cost  per  cubic  yard  in  place <0. 812 


2218      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

"Contract, — The  work  done  under  the  oontraet  was  in  yicinity  of  Pine  Island  and 
below  Alma,  Wis.  It  was  commenced  October  24.  The  work  of  protecting  the 
shore  of  Pine  Island  Bend  was  completed  October  31.  The  total  lengtn  of  shore  pro- 
tected on  Island  42,  in  Pine  Island  Bend,  is  7,910  feet,  including  900  feet  built  in 
1887,  920  feet  in  1891,  and  6,090  feet  in  1892.  Of  the  latter,  740  feet  were  buUt  by  Mr. 
Richtman  under  his  contract  of  August  9,  1892. 

''The  work  of  protecting  the  west  side  of  Island  41  was  commenced  October  31. 
This  shore  protection  begins  at  the  log  slide  of  the  Alma  sawmilL  about  250  feet  b^ 
low  the  head  of  the  island,  and  extends  downstream  a  distance  oi  2,300  feet. 

''On  November  21  the  boats  and  barges  were  taken  into  winter  quarters,  and  work 
was  temporarily  suspended. 

"Mr.  Richtman  was  granted  authority  to  complete  the  closing  dam  east  of  Pine 
Island  and  such  other  dams  as  were  to  be  built  on  dry  bars  and  in  very  shoal  water 
during  the  winter,  the  material  to  be  hauled  to  the  dams  by  teams. 

"On  November  29  work  was  resiuned  on  the  closing  d^m,  and  it  was  completed 
December  28,  and  the  construction  of  Dam  15  (sheet  15),  800  feet  above  the  closing 
dam,  was  commenced.    At  the  close  of  the  year  this  dam  was  not  completed. 

List  ofioorhB  construct-^d  and  ofmateriaU  used  during  season  of  1892,  under  oontracA  wUk 

Jacob  Riohtmanf  between  Beeds  Landing  and  Minneiska. 


Deaignation. 


SlieetlS: 

Shore  protection,  loland  42 
Shore  protection,  Island  41 

.     Cloflinp^  Dam  14 

Dam  15,  begun 


Total 


DimenBioos. 


Length. 


Feet. 

740 

2,800 

875 


Height 

above  low 

water  of 

1864. 


Feet, 


4.5 


MateriaL 


Rook. 


Oub.ydM. 

1,  m.  2 

8,739.5 

1,005.6 

882.7 


6,256.0 


Oub.wd$. 

839.9 

8.431.4 

1,040.1 
471.1 


5^765.2 


Finanoial  statement  for  work  between  Beeds  and  Minneiska,  performed  under  oontraet 

during  season  of  1892, 

Amount  paid  contractor  (including  $9,367.52  outstanding  December  31, 

1892) $11,416.04 

Retained  percentage 1.268.35 

Cost  of  local  inspection,  etc 443.55 

Add  quota  of  general  superintendence  and  office  expenses 643. 62 

Total 13,770.64 

Material  put  in  works : 

Bock cubic  yards..        6,256.0 

Brush do 6,765.2 

Total do....      12,020.3 

Average  cost  per  cubic  yard  in  place ••••         $L1I6 

MINNEISKA  TO  LA  OBOSSB. 


The  improvement  of  this  stretch  of  river,  62  miles  in  length,  by  oonstruction  of 
dams  and  shore  protections,  was  carried  on  under  project  approved  February  28, 
1891,  and  also  under  project  approved  August  9, 1892,  and  allotment  of  $46,000  mm. 
the  appropriation  of  July  13, 1892.  Work  during  the  season  of  1892  was  performed 
by  hired  labor  and  use  of  Government  plant,  the  towboat  A}ert  and  laonohes  Adm"^ 
and  Elsie  being  used  for  towing.  The  greater  part  of  the  material  was  purchased  in 
open  market,  at  40  cents  per  cubic  yard  for  sand  rock,  60  cents  for  lime  rook,  and  23 
cents  for  brush,  loaded  on  United  States  barges.  Nearly  all  of  the  rock  used  was  a 
soft  sand  rock,  which,  if  carefully  handled,  forms  a  good  substitute  for  the  harder 
lime  rock  heretofore  chiefly  used,  and  costs  about  one-third  less.    It  hardens  nndar 
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wat6r  and  on  expMore  to  air,  as  is  shown  by  experienoo  in  the  nse  of  it  in  former 
years. 

The  United  States  out  and  loaded  on  barges  13,923.8  cubic  yards  of  bmsh  by  days' 
labor,  at  an  averaee  cost  of  21.4  cents  ^er  cabic  yard. 

CoDtracts  have  been  let  for  5,000  cubic  yards  sand  rock  at  60  cents  per  cubic  yard, 
30,000  cnbic  yards  at  53  cents,  and  for  40,000  cubic  yards  brush  at  30^  cents,  for  use  in 
above-mentioned  work.  The  increase  in  cost  of  material,  doubtless  due  in  great 
part  to  the  recent  eight-hour  law;  ayerages  31i  per  cent  for  rock  and  88}  per  cent 
for  brush. 

The  following  extract  comprises  the  greater  part  of  the  report  of  Mr.  W.  A. 
Thompson,  superintendent  in  local  charge  of  operations : 

"The  first  work  was  done  in  the  Ticinity  of  Queens  Bluff,  where  the  steamboat 
ehannel  had  been  obstructed  by  sand  at  an  8-foot  stage  of  water.  This  sand  had 
been  driven  down  the  river  firom  the  bars  in  the  vicinity  of  Richmond  Island,  about 
2  miles  above.  The  width  of  the  river  in  the  vicinity  of  Richmond  Island  had  been 
contracted  about  one-half  in  1891  by  the  closing  dam  across  Richmond  Chute  and 
the  wing  dams  from  the  Wisconsin  shore  opposite  Richmond  Island,  consequently  a 
very  large  quantity  of  sand  in  this  contracted  channel  was  forced  by  the  increased 
velocity  of  the  current  down  the  river  and  deposited  at  the  first  wide  part  of  the 
river  reached,  which  was  about  one  mile  below  Queens  Bluff. 

"  To  get  this  large  quantity  of  sand  permanently  out  of  the  way,  six  new  wing 
dams  were  built  (see  map  of  survey  made  in  1892),  two  above  old  wing  dams  from 
the  Minnesota  shore,  two  from  the  west  side  of  Island  89,  and  two  from  the  Wiscon- 
sin shore  below  Island  89.  The  old  wing  dams  (Nos.  1  and  2,  sheet  20)  were  raised 
to  4  feet  above  low  water,  and  No.  1  was  extended  100  feet  and  No.  2  150  feet. 

''The  average  height  of  the  new  dams  is  about  3  feet  above  low  water.  As  tiie 
water  was  at  about  a  5-foot  stage  when  the  dams  were  built,  a  large  part  of  the  sand 
in  the  chanuel  was  carried  over  and  deposited  below  the  dams  or  forced  still  further 
down  the  river  and  deposited  in  the  deep  holes  below. 

'*  Since  the  completion  of  the  above  work,  navigators  have  had  but  little  trouble  in 
this  part  of  the  river  eyen  after  it  had  fallen  to  a  2  foot  stage. 

"  The  work  of  protecting  the  head  and  600  feet  of  the  upper  west  side  of  Island  93 
was  completed  August  31. 

**  The  river  between  Dresbach  Island  and  La  Crescent,  a  distance  of  about  2^  miles, 
has,  for  many  years,  been  difficult  to  navigate.  Nothing  heretofore  has  been  done 
to  improve  navigation  in  this  part  of  the  river.  In  some  places  it  was  a  half  mile 
wide  and  divided  into  two  channels— one  very  shoal  and  the  other  narrow,  crooked,  and 
deep  at  low  stages  of  water.  There  were  stretches  where  the  water  in  the  channel 
was  from  20  to  S5  feet  deep  and  others  where  it  was  only  3  or  4  feet  deep  at  low 
water.  From  experience  we  know  the  best  wav  to  improve  such  a  river  is  to  build 
low  dams  in  the  aeep  places—that  is,  dams  with  the  crown  within  about  5  or  6  feet 
of  low- water  surface,  and  where  the  channel  is  wide  and  shoal  to  build  high  dams — 
to  contract  and  deepen  the  channel.  The  sand  that  is  driven  down  the  river  will  to 
a  great  extent  be  deposited  around  the  low  dams  and  can  cause  no  further  trouble. 

"*  The  work  of  bnilding  these  dams  was  commenced  August  23  and  continued  until 
November  15,  the  close  of  navigation.  The  location  of  these  dams  are  shown  on  the 
map  of  the  survey  of  this  part  of  the  river  made  in  1892. 

'*  There  were  31  wing  dams,  1  closing  dam,  and  900  feet  of  shore  protection  on 
head  of  Island  98,  built  between  Dresbach  Island  and  La  Crescent.  Their  dimen- 
sions are  given  in  the  following  table  under  aheet  21. 

''  There  were  left  on  hand  at  close  of  season  4, 049. 6  cubic  yards  of  brush,  which 
was  nnloaded  and  piled  up  on  Barrons  Island.'' 
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LUi  ofworlcB  eonitruoted  and  repavredf  and  of  maimiaU  u$9d,  during  ike 

between  Minneiska  and  La  Crosse. 


oflS99, 


Desi^nuitioii. 


Sheet  17: 

Closing  dim  20,  repaired 

Sheet  19: 

WingdMBl? 

Wine  dam  18 

Clofldng  dam  8,  repaired 

Sheet  20: 

Wing  dam  9 

Wing  dam  10 

Wing  dam  11 

Wing  dam  12 

Wing  dam  1,  raised  and  repaired 

Wing  dam  2  raised  and  repaired '. 

Sheet  21: 

Shore  protection,  Island  93 

Wing  dam  9 

Wing  dam  10 

Shore  protection,  Island  98 

Wing  dam  11 


Wing  dam  12 
Wing  dam  13.. 
Wing  dam  14  .. 
Wing  dam  15  . 
Wine  dam  10  . . 
Closmg  dam  17 
Wing  oam  18  . . 
Wing  dam  19  . . 
Wing  dam  20.. 
Wing  dam  21 .. 
Wing  dam  22.. 
Wing  daro  23  . . 
Wing  dam  24  . . 
Wing  dam  25  . . 
Wing  dam  20  . . 
Wing  dam  27  . . 
Wing  dam  28.. 
Wing  dam  29  . . 
Wing  dam  30  .. 
Wing  dam  31 . . 
Wing  dam  32  . . 
Wing  dam  33.. 
Wing  dam  34.. 
Wing  dam  35.. 
Wing  dam  3t . . 
Wing  dam  37  . . 
Wing  dam  38.. 
Wing  dam  39.. 
Wing  dam  40.. 


Dimensions. 


I«ength. 


JPWI. 


650 
340 


500 
250 
725 
565 


Total  amount  of  materials. 


800 
500 
400 
900 
190 
365 
630 
825 
380 
525 
600 
675 
225 
875 
200 
875 
317 
360 
250 
BIO 
110 
140 
815 
175 
523 
830 
300 
700 
850 
625 
600 
760 
820 
400 


Height 
refenrad  to 
low  water 

of  1804. 


F9IIL 


+8 

+3 

+4 

+3 
+4 

+8  to 
+3 
+4 


to 


+4  to  -4 

—4 

+4  to -4 

•H 

+4 

+4 

-f-4  to— 4. 

-M^ 

—5.5 

+4 


Xi 


+4 

+8  to— 6 

+4  to -4 

+4  to  —6 

+4  to— 7 

+4  to— 6 

+4 

+4  10—7 

+4 

+4 

+4  to— 8 

+4 

+4 
+4 
+4 
+4 


MattriiO. 


Book. 


UL9 

500.4 

482.8 

96.9 

667.3 
359.8 

ton.a 

480  2 
1,851.7 
1,504.2 

1,363.9 
548.1 
663.5 

1,559.6 
462.9 
880.2 
4S2.8 
450.3 

.  310. 6 
933.7 

1,474.6 
893.6 
215.4 

1,222.9 
498.4 
743.7 
470.6 
452.7 
172.4 
228.8 
75.6 
33L8 
828.8 
86.2 
913.4 
299.8 
666.8 
658.1 
888.0 
990. 4 
65L6 
405.0 
406.1 
518.1 


1.SM.I 


2,21&f 
6il.i 
M2iLS 
1.0KLi$ 
1.28«.( 
1.92L4 


73IL4 

X5Mw< 

1,469.0 

6SL4 

8814 

1.55e.C 

l,2«.l 

608.1 

227.9 

X2ZT.S 

2.4114 

XIM.7 


1,73&4 
94&S 

2,655.4 

1. 548.4 

l,S4iul 

M0.4 

646.4 

2S.) 

1,0117 

9514 

56i.S 

8.844.4 

l.OS&S 

8.407.4 

1.19S.T 

3,1511 

l,431l 

1,2113 

79&.1 

1,359.8 

1,0615 


27,85L1 


67. 


Financial  statement  for  woric  hettveen  Minneiska  and  La  Crosse,  performed  hp  hired  lakor 

during  season  of  1892, 

Amonnt  expended  in  the  field  daring  the  calendar  year  1892,  including 
$2,491.18  liabilities  outstanding  December,  31, 18£K3(from  distribution 
sheets) $47,617.25 

Deduct  cost  of  material  on  hand  at  close  of  season 890.91 


Net  cost  of  field  work 46,626.S4 

Adi  quota  of  general  superintendence  and  oflSce  expenses 2, 710. 59 

Add  for  use  and  deterioration  of  plant 4,352.04 


Total  cost  of  work 53,688.97 


Material  put  in  works : 

Rock cubic  yards..      27,851.1 

Brush ": do 57,235.5 


Total do. 


84,586.6 
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ATenge  cost  per  eablo  yard  on  bar^ 

Average  cost  per  cubic  yard  for  towing  and  patting  in  material 

Average  cost  per  cubic  yard  for  general  super! nteudeuce  and  office  ex- 
penses   

Average  cost  per  cubic  yard  for  plant 

Average  cost  per  cubic  yard  in  place 

GENOA  TO  PRAIKIK  DU  CHIEN. 


$0,277 
.274 

.032 
.051 


.634 


Under  project  approved  August  9, 1892^  and  allotment  of  $50,000,  contract,  dated 
October  11, 1892,  was  entered  into  with  A.  Kirchner,  for  tbe  construction  of  brush 
mnd  rock  dams  and  shore  protections,  at  $1.40  per  cubic  yard  for  rock  in  place,  and 
66  cents  for  brush  in  place. 

No  >«ork  was  done  in  this  locality  during  the  season. 

GLENUAVSN  TO  DUBUQUE. 

Under  project  approved  August  9,\892,  and  allotment  of  $50,000,  contract,  dated 
October  3,  1892,  was  entered  into  with  A.  J.  Whitney  for  the  eonstruction  of  brush 
and  rock  dams  and  shore  protections,  at  $1.40  per  cubic  yard  for  rock  in  place,  and 
59  cents  per  cubic  yard  for  brush  in  place. 

Ko  work  was  done  in  this  locality  during  the  season. 

BSLLBYUB  TO  SAVANNA. 

Under  project  approved  January  6, 1891,  and  allotment  of  $25,000,  contract  dated 
March  2,  1891,  was  entered  into  with  ratterson  Brothers  for  the  construction  of  brush 
and  rock  dams,  at  90  cents  per  cubic  yard  for  rock  in  place^  and  38  cents  per  cubic 
yard  for  brush  in  place.  No  work  was  done  in  this  locality  during  the  season  of 
1891,  and  the  time  for  completion  of  the  contract  was  extended  to  November  15,  1892. 
Operations  were  commenced  May  9,  1892  and  continued  until  May  20,  when  on 
account  of  high  water  work  was  temporarily  suspendeduntil  July  25.  From  this  date 
work  was  carried  on  until  October  19,  when  the  contract  was  completed.  The  first 
work  accomplished  was  the  construction  of  a  closing  dam  (1,  sbeet  40)  at  Apple 
Biver  Chute  (Island  57)  which  was  followed  by  the  closing  of  tne  cut-off  in  Island 
357  (Dam  2,  sheet  40). 

The  object  of  the  above  work  was  the  contraction  of  the  waterwav,  with  a  view 
to  the  improvement  of  the  Sand  Prairie  and  Arnolds  Crossings,  botn  bad  obstruc- 
tions for  many  years.  The  plant  was  then  moved  to  Santa  Fe,  at  which  locality  the 
following  improvements  were  made :  Shore  protection  on  Towhead  opposite  Island 
2^;  Dam  4  (sheet  4)  running  from  Iowa  shore  to  Towhead;  Dam  5,  closing  Sabula 
Slouch ;  wing  dams  6  and  7,  extending  from  Iowa  shore,  and  some  repairs  to  Dam  3, 
running  out  from  Island  262. 

The  object  of  the  above  works  is  to  improve  and  straighten  the  channel  at  Santa 
Fe  Bar,  and  their  beneficial  effect  was  felt  before  the  end  of  the  season.  This  con- 
tract closed  with  small  amount  of  work  on  dam  to  close  cut-off  at  Island  265. 

Mr.  A.  J.  Stibolt  was  the  inspector  in  local  charge  of  the  work. 

A  li$t  of  worh$  oatutructed  and  repaired  and  of  materials  used  during  the  season  of  1892 

between  Bellevue  and  Savanna. 


Designation. 


Bhe6i40: 

Dmm  1 

Dam  2 

Sheet  41: 

Shore  protection  on  Towhead. 

Dam  3,  repaired.'. 

Dam  4 

Dam  5 

Dam  0 

Dam  7 

Dam  6,  commenced 


Total  materiala  pat  in  works. 


Dimensions. 


Length. 


Feet. 
700 
100 

1,750 


850 
240 
525 
710 


Height 

above  low 

water  of 

18S4. 


Feel, 


4 
5 


4 

4 
5 

4 
4 


Material. 


Kock. 


Oub.^de, 

2,280.4 
585.7 

2,174.0 
713.1 

2,049.1 
883.1 

1,883.8 

1, 755. 3 
139.6 


Brush. 


Oub 
1, 


.yde. 
788.5 
328.5 


1. 

1, 

2, 
1* 


352.5 
458.5 
M2.0 
740.4 
502.5 
884.2 
276.6 


12,445.0      11,278.6 
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Financial  $tatemeni  far  work  'keixoeen  BellevM  and  Savanna,  performed  under  eomtrmet^ 

during  season  of  189B, 

Amount  paid  contractor $15,484.47 

Cost  of  local  inspection,  etc 1, 339. 23 

Add  quota  of  general  superintendence  and  office  expenses 947. 19 


Total 

Material  pnt  in  works : 

Rock cubic  yards.. 

Brush do 

Total do 

Average  cost  per  cubic  yard  in  place , 


17, 67a  88 

12,445.0 
11,273.6 


23,71S.6 
$0,746 


DUBUQUE  TO  CLINTON. 


Under  project  approved  August  9, 1892,  and  allotment  of  $50,000,  contract,  dated 
October  8, 1892,  was  entered  into  with  Patterson  Brothers  for  the  constroction  of 
brush  ana  rock  dams  and  shore  protection  at  $1.40  per  cubic  yard  for  rock  in  place 
and  59  cents  per  cubic  yard  for  brush  in  place. 

Operations  under  this  contract  were  commenced  October  20,  and  ended  for  tiie 
season  November  12,  1892.  Mr.  A.  J.  Stibolt  was  the  inspector  in  local  charge.  The 
work  accomplished  consisted  in  the  construction  of  1,310  lineal  feet  of  shore  pro- 
tection on  Island  ^,  Dam  8  (sheet  41),  closing  gap  in  Island  ^5,  shore  proteetioB 
Island  266,  and  repairs  to  Dam  2. 

• 

A  Uet  of  works  constructed  and  repaired  and  of  materials  used  during  ike  seaeon  ofl89t 

between  Dubuque  and  Clinton, 


Designatioii. 


Sheet  41: 

DamS 

Dam  2,  repaired 

Shore  protection,  Island  2€5. . 
Shore  prootdotion,  Island  266. 


Total  materials  pnt  in  works 


Dimensions. 


Length. 


Feet. 
197 


1,310 
350 


Height 

above  low 

water 

of  1864. 


FuL 


MateriaL 


Rook. 


OuJb,yd». 

874.7 

1,363.8 
446.2 


2,746.6 


Ottk. 


1,3SLS 
38B.I 


S,ltt.4 


Financial  statement  for  work  between  Dubuque  and  Clinton  performed  under  etmtraet  dw- 

ing  season  of  1898, 

Amount  paid  contractor $4,622.76 

Cost  of  local  inspection,  etc    271.87 

Add  quota  of  general  superintendence  and  office  expenses 277. 46 

Add  retained  percentage  on  contract 513.64 


Total 5,685.73 


Material  pnt  in  works : 

Rook cubic  yards.. 

Brush - f do.-.- 

Total do,... 

Average  cost  per  cubic  yard  in  place.... 


2,746.6 
2,188.4 

4,936.0 

$L153 

Note. — ^The  increase  in  cost  per  cubic  yard  (55  per  cent)  of  the  work  "  between 
Dubuque  and  Clinton''  over  that  performed  by  the  same  contractors  "between 
Belleyue  and  Saranna^"  was  chiefly  due  to  the  provisions  of  t^e  eight-hour  law« 
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nfPRQTINO  ROCK  ISLAND  RAPIDS. 

This  work  was  in  local  charge  of  Mr.  J.  C.  MoElheme,  snperiDtendent.  On 
accoant  of  high  water,  operations  with  drill  boat  did  not  commence  until  Angnst  8, 
from  which  date  until  November  17  she  was  employed  at  Winnebago  and  Moline 
chains.  Dredge  Ajax  began  work  on  the  rapids  on  August  25,  and  remained  there 
until  November  9,  during  which  time  she  completed  the  removal  of  the  broken  rock 
at  Winnebago  Chain  and  the  greater  part  of  that  at  Moline  Chain.  She  also  Inr- 
nished  considerable  additional  rock  for  use  in  construction  of  dams  by  dredging 
from  the  pool  below  Duck  Creek  Chain  and  from  the  chain  itself.  She  Airther 
removed  tne  wreck  of  the  Silas  Wright  and  a  large  quantity  of  debris  from  the 
Moline  Water  Power  Pool.  But  little  work  was  done  in  the  construction  of  dams 
during  the  season,  and  this  work  was  limited  to  the  strengthening  of  dams  3.  8,  8i, 
and  10.  Some  needed  repairs  to  Quids  Piers  1^,  4,  5,  6,  7,  8,  10,  and  12,  were 
made. 

The  following  extracts  are  taken  from  Mr.  McElheme's  report : 

**Rock  excavation. — On  August  8,  1892^  drill  boat  103  was  set  at  work  on  upper  end 
of  shoulder  at  head  of  Winnebago  Chain,  at  the  point  she  dlBcontinued  her  labors 
in  the  fall  o€  1891.  The  remainder  of  this  obstruction  having  been  effectually  dis- 
rupted, as  proposed,  the  boat  was  moved  down  river  August  22,  and  taken  to  the 
remaining  unfinished  north  half  of  channel  at  lower  end  of  Moline  Chain.  A  section 
100  feet  wide  and  500  feet  long  (afterwards  extended  400  feet)  was  first  outlined 
with  long,  stout,  flexible  range  poles,  and  the  drill  boat  was  then  put  at  work  on  the 
downstream  southwest  comer.  The  rock  patches  met  with  were  not  numerous. 
But  of  large  area,  and  varied  from  a  few  tenths  to  2  or  3  feet  above  grade. 

''From  the  outset  headway  was  retarded  to  a  considerable  extent  by  occasional 
accidents,  the  extreme  hardness  of  the  material,  the  existence  of  sand  and  gravel,  and 
the  velocity  of  the  current,  but  the  principal  trouble  experienced,  and  the  one  that 
occasioned  the  most  dela^,  was  the  frequent  interruptions  caused  by  passing  rafts, 
which  compelled  the  drill  boat  in  every  instance  to  move  completely  beyond  the 
channel  limits.  As  a  partial  offset  to  these  obstacles,  and  in  order  to  accomplish  as 
much  work  in  the  meantime  as  was  practicable,  it  was  decided  to  increase  the  num- 
ber of  the  crew,  as  also  the  number  of  hours  of  daily  service,  and  therefore  a  double 
crew  was  put  on — one  for  duty  from  3  a.  m.  to  12  m. ;  and  the  other  from  12 :30  p.  m. 
to  9  p.  m.,  permitting  8  hours  of  actual  work  per  day  for  each  shift.  This  arrange- 
ment proved  very  successful,  and  verv  much  increased  the  amount  of  work  accom- 
plished. Furthermore,  the  early  and  late  parts  of  each  dav  afforded  an  excellent 
opportunity  to  work,  being  free  from  any  interference  by  rarts  or  tows.  Work  was 
carried  on  here  in  the  usual  manner — by  crossing  the  lay-out  with  successive  ranges 
56  feet  in  width,  fr^m  the  center  of  the  channel  to  the  north  edge  of  the  defined  cut. 
In  this  way  an  area  90  feet  wide  and  868  feet  long  was  carefully  blasted  over,  but 
the  upstream  limit  of  the  high  patches  was  not  quite  reached  at  the  end  of  the 
season. 

«<  Dredge  Ajax  arrived  on  August  25,  and  was  set  at  work  in  the  pool  between 
foot  of  Duck  Creek  Chain  and  tne  Iowa  shore.  This  place  had  been  used  in  former 
years  as  a  dumping  ground,  but  at  the  request  of  the  pilots  it  was  dredged  out,  in 
order  to  make  it  more  available  as  a  landing  for  rafts,  and  as  a  harbor  for  boats 
during  storms.  The  material  dredged  from  tms  pool  was  used  in  the  construction  of 
dams. 

''From  August  31  to  September  10  work  was  carried  on  by  the  dredge  upon  the 
middle  and  lower  half  of  Duck  Creek  Chain,  for  the  purpose  of  removing  such 
loose  material  as  could  not  be  reached  in  the  fall  of  1891,  when  the  water  was 
extremely  low.  There  then  being  urgent  need  of  speedily  removing  the  broken  rock 
at  the  head  of  Winnebago  Chain,  the  dredge  was  sent  there,  and  succeeded  in  thor- 
oughly completing  this  task  in  thirteen  days'  time,  after  which  she  removed  the 
wreck  of  the  Silas  Wright  from  the  Dlinois  edj^e  of  the  channel,  below  Buoy  17^. 
She  t^en  returned  to  Duck  Creek  Pool  and  Chain  on  September  27,  and  dredged  out 
all  the  material  that  could  be  obtained  from  the  former,  and  whatever  loose  rook 
and  bowlders  that  could  be  found  by  diligent  search  in  the  latter. 

"On  October  10  the  dredge  was  moved  to  the  head  of  Moline  Water  Power  Pool, 
where  a  few  days  were  spent  in  removing  portions  of  cribs  and  cofferdam  material, 
which  had  been  left  there  in  the  spring  of  1891,  and  which  proved  to  be  serious  obstruc- 
tions to  boats  and  rafts  going  to  MoUne.  After  accomplishing  this  task  the  dredge 
was  placed  at  lower  end  of  Moline  Chain,  where  in  following  up  the  drill  boat  she 
made  very  satisfactory  headway.  In  addition  to  the  material  prepared  for  her  by 
blasting,  a  large  (quantity  of  bowlders  and  large,  flat  rocks  were  taken  out.  Before 
overtaking  the  dnllboat,  however,  she  was  towed  away  from  the  Bapids  on  Novem- 
ber 9,  and  taken  to  winter  quarters  at  Keokuk,  Iowa. 

*'Dam$. — Owing  to  the  impossibility  of  procuring  reck  in  quantities  as  desired 
until  late  in  the  fall,  but  little  headway  was  made  in  the  way  of  construction.    A 
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few  small  lots,  however,  were  secured  from  ihe  Skdjsucent  shores,  and  these,  together 

,  with  the  output  from  the  dredge  and  that  which  was  finally  received  nnaer  tonnal 

contract,  were  used  where  most  needed.    The  foundation  of  Dam  3  (sheet  47)  was 

h  lengthened,  and  also  raised  3  or  4  feet  ahove  the  bottom  in  an  irregular  flat  ridge 

^  for  a  distance  of  about  300  feet.    Dam  8  was  leveled  up  and  given  a  covering  of 

I  spalls  to  make  it  passable  as  a  roadway  during  the  winter  months.    When  the  water 

'  had  fallen  sufficiently  to  oblige  the  raftboats  to  keep  their  tows  within  the  channel 

at  Winnebago  Chain,  there  was  great  danger  of  their  being  carried  by  the  side  draft 

out  over  the  Illinois  edge  of  the  channel  and  on  to  the  rocky  reefs  below  the  island. 

To  prevent  such  an  occurrence,  a  trailing  dam.  No.  8i,  to  extend  down  river  from  the 

foot  of  Winnebago  Island,  was  commenced,  the  dimensions  as  built  being:  height,  5 

feet  above  low  water  of  1864;  width,  6  feet;  length,  860  feet.    As  work  progressed  on 

this  dam  it  became  very  apparent  that  it  was  producing  the  desired  effect,  which  gave 

satisfaction  to  a  large  number  of  river  men.    Dam  10,  extending  from  the  &w» 

shore  below  Duck  Creek  to  a  shoal  reef  near  the  channel  (where  the  building  of 

guide  pier  No.  20  is  contemplated),  about    150  feet  above  the  lower  end  of  the 

chain,  received  some   attention,  but,  beyond  putting  in  a  few  loads  of  material 

near  the  shore  end,  little  was  done  there,  for  the  reason  that  the  mat^ial  procured 

was  in  urgent  demand  elsewhere. 

''The  dam  extending  down  stream  from  foot  of  Benhams  Island  was  lengUiened 
about  300  feet,  with  the  debris  dredged  from  Moline  Chain. 

^'  Guide  Piers, — Such  guide  piers  as  had  sustained  injury  from  the  action  of  the 
ice  and  high  water  were  repaired  as  circumstances  permitted.  The  section  of  slope 
waU  on  north  side  of  No.  5,  which  was  found  to  have  been  undermined,  was  rebuilt 
in  cement.  Nos.  li,  4,  5,  6,  7,  8. 10,  and  12  received  each  a  sufficient  quantity  ef 
riprap  rock  to  replace  that  which  had  been  carried  away  from  their  foundations. 

''in  general, — A.11  the  rock  obtained  from  quarries  in  tne  immediate  vicinity  weot 
to  dams  3  and  10,  and  that  obtained  from  Le  Claire  to  dams  8  and  8^  and  the  guide 
piers.  The  material  dredged  at  Winnebago  and  Duck  Creek  Chains  was  used  spar- 
ingly in  No.  10,  but  very  largely  in  building  up  No.  8^,  while  that  from  Moline  Chain 
was  placed  in  Benhams  Island  dam.  The  material  taken  from  Molino  Pool  being 
entirely  useless  for  building  purposes,  it  was  wasted  in  the  eddy  outside  of  the  Gov-' 
emment  dike. 

*^  For  towing  in  connection  with  the  different  parts  of  the  work,  the  steam  launch 
Louise  was  found  to  be  equal  to  all  requirements. 

'*  On  November  17  a  blustering  snowstorm  set  in,  and,  as  winter  seemed  to  be  it 
hand,  all  work  was  closed,  and  the  drillboat,  as  also  her  attendant  quarterboats, 
etc.,  were  securely  laid  up  for  the  winter  in  Moline  Pool,  and  put  in  charge  of  t 
watchman. 

Detaila  of  operations, 

.    Launch  Louise: 

Hours  working R74 

Miles  run 2,524 

Drillboat  No.  103 : 

Hours  working 1,685 

Hours  lost,  owing  to  rafts IfQ 

Hours  lost,  owing  to  accidents 17 

Hours  lost,  owing  to  storms ^ 

Number  of  holes  drilled 1, 97S 

Number  of  holes  blasted 1,R?7 

Linear  feet  of  holes  drilled 5,224 

Range  poles  set  in  rock i 150 

Nuniuer  of  solid  cubic  yards  of  rock  blasted 3,187 

Number  of  pounds  of  dynamite  used^ 8, 973 

Dredge  Jjax: 

Hours  working 568 

Hours  lost,  owing  to  rafts 58 

Hours  lost,  owing  to  accidents 28 

Hours  lost,  owing  to  storms 0 

Number  of  solid  cubic  yards  of  rock  dredged  and  removed 3, 075 

Number  of  cubic  yards,  loose  rock,  and  bowlders  dredged  and  removed 1, 665 

Number  of  cubic  yards  sand,  mud,  etc.,  dredged  and  removed 2, 000 

Number  of  wrecks  removed *! 


P^-^F" 


» 


Silas  Wright, 
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Co$t  of  rock  excavation,  including  charge  for  u$e  and  deterioration  of  plant. 


Locality. 


WiBnebAso  Chain,  reraoTed. 
Moline  Cnain.  removed 


Total 

Mouse  Chain,  blaatod  only. 


Total. 


Rook  ex- 

OATftted 

(aolid 

cubic 

yards). 


455.6 
1,635.0 


1,090.5 


Total 
coat. 


2,137.3 


$9,415.07 


140.8'      452.14 


9,867.21 


Average 

ootttper 

solid 

cubic 

yard. 


$4.73 
8.08 


Co$i  of  dredging  sand  and  mud,  etc.,  including  charge  for  use  and  deterioration  of  plant. 


Locality. 


MoUne  Pool. 


Cubic 
yards. 

Coat. 

2,000 

$326.01 

Average 

cost  per 

cubic 

yard. 

$0.16| 


Coet  of  repaire 

to  piers,  including  charge  for  uee  and  deterioration  of  plant. 

Material. 

Cnbio 
yards. 

Cost 

Average 

cost 
per cnbio 

yard. 

Slope-wall  stone 

17.8 
699.1 

$81.88 
617.07 

$4.60 
1.03 

Kiprap  atone    ,  t  t  ,  r ,  , , , 

Total 

616.9 

688.05 

Ck>$t  of  work  on  dame,  including  charge  for  use  and  deterioration  of  plant. 


Deaignation. 


Toul 
length. 


Sheet  47: 

Dan  3,  wins,  lenethened  300  feet 

Dam  8.  cloung,  sUgbtly  repaired 

Daml<|,  trailing,  new 

Dam  10,  wing,  partly  built 

Dam  at  foot  of  Benhama  Island,  trailing. 


Total 


Feet. 
300 


850 
306' 


Cubic 
yarda. 


611.8 
139.7 

3,368.0 
507.8 

1,535.0 


6,162.8 


Cost  of  dama $6,347.17 

Cubio  yarda  of  material  put  in 6, 162. 3 

Average  oost  per  cable  yard  in  place $1.03 

.Phiaiioia)  statement  for  improvement  of  Rock  Island  Rapids  for  season  of  1892. 

Amoimt  expended  in  field  daring  calendar  year  1892  (from  dlBtribntion 

•heete) $14,573.13 

Add  anota  of  general  superintendence  and  office  expenses 826. 29 

Add  for  use  and  deterioration  of  plant 1, 840. 52 

Total 17,239.94 

Distributed  as  follows : 

1.  Rock  excavated  and  removed $9,415.07 

2.  Rock  broken  np,  but  not  removed 452.14 

3.  Repairs  to  old  piers-. 698.95 

4.  Dams  3,  8,  8i,  10,  and  Benhams  Island 6,347.17 

5.  Sand^  mud,  etc.,  removed  from  old  cofferdam 326.61 


si9a93 140 


17, 239.34 
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BUOYS  ON  ROCK  ISLAND  RAFIDS. 

The  bnoys,  baving  boen  repaired  and  Tepainted,  vrere  reset  April  5  to  12,  by  steam 
launch  Louise,  There  are  now  thirty  buoys  in  the  system.  All  the  range  stakes 
were  carefully  examined  and  repaired. 

During  the  high  water  of  spring  and  summer,  many  of  the  buoys  were  carried 
away  by  rafts,  and  these  to  the  number  of  fifteen  were  reset. 

On  November  9  and  10  the  buoys  were  taken  up  and  stored  for  the  winter.  Hie 
cost  of  buoyage  for  the  season  of  1892  was  $398.66. 

REMOVING  BOWLDERS  BELOW  KEITHSBURG. 

From  October  26  to  November  5  the  snag  boat  J.  G,  Parke  and  dredge  Plumx 
were  employed  in  removing  clay  and  bowlders  from  the  channel  crossing  below 
Kcithsburg.    The  cost  of  t£is  work  was  $1,002.84. 

SURVEYS  AND  GAUGES. 

Examinations  and  surveys  were  made  at  different  times  and  at  varioiis  loealitief 
along  the  river  bank,  with  a  view  to  future  work  or  for  ascertaining  the  resulto  (rf 
work  already  accomplished.  The  localities  at  which  surveys  were  made  are  as  fol- 
lows: In  the  vicinity  of  Grey  Cloud  Landing;  below  Prescott,  at  Lake  Ci^  Pier; 
below  Alma,  Minneiska  to  Chimney  Rock ;  Rionmond  to  Lacrosse;  vicinitty  of  Queens 
Bluff,  Lacrosse  to  Brownsville;  below  Genoa;  Bad  Axe  Bend,  Iowa  Slouch,  De  Soto 
toHeytmans;  Gordons  Bay  to  Prairie  le  Sioux;  Eagle  Point;  Four  Mile  Island; 
Santa  Fe  and  Sand  Prairie  to  Arnolds.    Numerous  connections  were  made  with  tbo 

Srecise  levels  of  the  Mississippi  River  Commission.  Gauges  were  kept  at  Hastings, 
:edwing,  Winona,  and  North  McGregor  during  the  year.  Gauge  records  were  s&o 
obtained  from  the  Signal  Service  and  bridgekeepers  at  St.  Paul,  Rock  Island, 
Keokuk,  Burlington,  Quincy,  Hannibal,  and  Louisana. 

Amount  expended  on  surveys  and  gauges,  above  Keokuk,  during  the  calendar  year 
was  $3,468.35. 

PURCHASE,  CONSTRUCTION,  REPAIR,  AND  CARS  OF  PLANT. 

During  the  year,  under  project  approved  August  9, 1892,  and  special  authorities 
of  July  29,  August  10  and  30,  September  9, 10,  and  16,  considerable  additions  and  ro- 
pairs  to  plant  were  made.  There  were  purchased  10  barges  (100  by  20),  at  $825 each; 
3  barges  (100  by  20),  at  $806  each ;  1  barge  (82  by  18),  at  $560 ;  3  barges  (50  b  j  12),  at 
$275  each;  1  launch,  Edith  (naphtha),  at  $850;  1  launch,  Florence  (ou),  at  $4^,  and  7 
small  quarter  boats.  There  were  rebuilt  4  quarter  boats,  1  pile-driver,  and  1  drill 
boat.  Extensive  repairs  were  made  to  towboats  Fury,  Vixen,  Alert,  and  Coal  Blvjf; 
to  launches  Luda,  Emily,  and  iris,  and  to  6  barges,  and  3  dumps.  Nominal  repain 
were  made  to  towboat  Success,  launches  Elsie  and  Ada,  40  barges,  and  5  dumps. 

The  following  table  gives,  bv  calendar  years,  from  1887  to  1892,  inclusive,  the 
quantities  of  material  (rock  and  brush)  put  in  the  various  works  of  improTement 
between  St.  Paul  and  Des  Moines  Rapids,  the  cost  of  same,  including  general  super- 
intendence and  office  expenses,  use  and  deterioration  of  plant,  and  uie  average  cost 
per  cubic  yard  in  place: 


Tear. 


1892 

1891 

1890 

1889 

1888 

1887 

Giand  total 


MateriaU 

(rook  and 

brash.) 


Oubie  yards. 
237,316.4 
807,332.8 

78, 125. 8 
540,509.7 

48,248.4 
224,756.7 


Total  cost  of 

materiala  in 

plaoe. 


$188,218.07 
232,460.39 

76,429.78 
481,124.68 

61,067.00 
209,72L28 


1,436,284.8        1,199,041.U 


OQno 
yardia 


$0,798 

.7ii 

.ffn 

.796 


Note.— From  commencement  of  improvement  in  1878  to  December  31, 1892,  there 
were  constructed,  between  St.  Paul  and  mouth  of  Illinois  River,  348,107  linear  feet 
(66  miles)  of  dams  and  366,091  linear  feet  (70  miles)  of  shore  protections,  cousonung 
2,511,473  cubic  yards  of  material. 

Very  respectfully,  your  obedient  servant^ 

C.  W.  Durham, 
Assistant  Engit 
Haj.  A.  Mackenzie, 

Carps  of  Engineers,  U,  8,  Army, 


APPENDIX  Z — ^REPOBT  OF  MAJOR  MACKENZIE. 


2227 


bsport  of  mb.  m.  meiqs^  united  states  ci\  .^  knginebr. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  February  9, 189S. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  work 
done  nnder  my  direction  between  Keithsburff,  111.,  and  Montrose,  Iowa,  during  the 
calendar  vear  ending  December  31, 1892.  The  work  was  in  charge  of  Supt.  S.  Ed- 
wards^ whose  report  is  given  below  nearly  in  full. 

KBITUSBURO  TO  MONTB08B. 

This  work  was  carried  on  by  days'  labor  and  use  of  Government  plant,  the  tow- 
boat  Vixen  and  the  launch  Lucia  being  used  as  towboats.  The  work  was  begun 
May  2,  with  launch  Lucia,  but  on  account  of  the  sudden  high  water  was  discou> 
tinned  May  7,  part  of  fleet  being  laid  up  at  Dallas  City  and  part  returned  to  Des 
Moines  Hapids  Canal  and  the  force  discharged.  August  2,  the  river  having  receded, 
I  resumed  work  with  the  Vixen  as.towboat,  and  the  Lucia  was  started  out  Aagust  8. 
The  boats  towed  for  different  gangs,  employed  at  different  points  on  the  river. 
Work  was  carried  on  near  Keithsburg,  111. ;  at  Benton  Island;  near  Burlington,  Iowa; 
Dallas  City,  Pontoosuc,  and  Nanvoo,  111. 

The  Vixen  was  employed  towing  for  the  Keithsburg,  Benton  Island,  Burlington, 
Dallas,  and  Nanvoo  works,  running  day  and  night. 

The  launch  Lucia  was  employed  at  Pontoosuc  until  October  13,  working  single 
orew,  when  she  was  returned  to  the  Des  Moines  Rapids  Canal,  the  Vixen  being  able 
to  do  the  towing  for  both  gangs. 

Vicinitjf  of  Keiihehurg, — Work  at  this  point  was  carried  on  from  August  2  to  Sep- 
tember 21,  and  consisted  in  building  Dam  13  (Sheet  55),  from  foot  of  Keithsburg 
Island,  length  1,100  feet;  laving  apron  for  Dam  14  (Sheet  55),  same  to  be  completed 
at  some  future  time,  and  to  be  built  of  piling  and  brush ;  in  slight  repairs  to  Dam 
18  (Sheet  55) :  in  building  2,112  linear  feet  of  shore  protection  on  the  Illinois  shore 
above  Keithsburg  Bridge,  and  in  extending  shore  protection  on  Huron  Island,  640 
feet  downstream. 

Though  the  above  work  will  do  much  to  impr<Tve  this  locality,  which  for  years 
has  been  troublesome,  a  number  of  dams  should  be  built  on  the  Iowa  side  of  the 
channel,  to  complete  and  make  permanent  the  improvements. 

The  United  States  snag  boat  J,  O,  Parke,  with  dredge  Fhcenix.  worked  for  a  few 
days  in  this  vicinity,  removing  obstructing  bowlders  and  clay.  The  cost  of  the  work 
done  by  the  Parke  and  dredge  was  $1,002.84. 

Material  used,  vicinity  of  Keithsburg, 


DesigiiAtion. 


Dhb  13 

Dub  14 

Dmd  16 

Shor*  protection  above  Keithtbarg  bridge 
Shore  protection  on  Horon  *IiiUnd 

Totid 


Bock. 


Oub.jfdt. 

3,454.4 

506.2 

02.4 

2,024.3 

545.8 


6, 713. 1 


Brash. 


Oub.ydi. 

3,237 

1,302 

70 

2,101 

481 


7,281.0 


Poles. 


Cub.ydi. 
103.1 
10 


52.5 
16.5 


Total. 


Oub.  ydi. 
6,884.5 
1,008.2 
162.4 
4,267.8 
1,043.8 


272.1 


14,266.2 


BemUm  Itland, — ^For  a  number  of  years  boats,  and  especially  rafts,  have  experi- 
enced great  difficulty  in  passing  the  head  of  this  island,  due  to  the  draft  of  water 
into  Benton  Slough  and  the  narrowness  of  the  channel.  Rafts  without  a  bow  boat 
were  often  compelled  to  run  out  lines  to  bar  above,  to  prevent  their  striking  the 
island, — this  precaution  not  always  being  successful.  Even  with  a  bow  boat,  rafts 
have  come  to  grief  here. 

The  success  of  this  improvement  was  noticeable  even  before  the  dam  was  com- 
pleted, and  boats  and  rafts  passed  without  any  trouble  or  delay  for  the  remainder 
of  the  season. 

Material  used  at  Benton  leland. 


ffliore  proteotlon 
TotsL 


Rock. 


Oub.ydi. 
1,243.5 
1,206.2 


2,440.7 


Bnuh. 


Oub.  yds. 
707 
1.577 


2,374 


Poles. 


Oub.  yds. 
32.2 
82.6 


114.8 


Total. 


Oub.  yds, 
2,072.7 
2,865.8 


4,038.5 


I 
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Work  at  Benton  Island  was  carried  on  from  September  19  to  October  7,  1892. 

Vicinity  of  Burlington, — Part  of  the  force  worked  here  from  November  1  to  Novem- 
ber 5,  repairing  shore  protection  on  Illinois  side  above  Burlinj^on.  The  repain 
consisted  in  recovering  the  bank  at  various  points  where  the  rock  had  been  re- 
moved^ probably  by  ice. 

Material  used,  vicinity  of  Burlington, 
Rock cubic  yards..  285,8 

Vicinity  of  Dallas, — ^The  improvements  at  this  point  were  carried  on  from  Octobo 
3  to  close  of  season,  and  consisted  in  building  5,089  linear  feet  of  shore  protection  on 
Thompsons  Island  (No.  384),  and  in  building  Dam  4  (Sheet  60). 

Owing  to  the  shortness  of  the  remaining  season  it  was  not  practicable  to  protect 
the  whole  length  of  the  island,  and  the  work  was  directed  towards  protecting  the 
bends.  The  bank  was  a  very  high  one,  and  necessitated  a  long  wheel.  The  whole 
length  of  the  shore  should  be  protected  as  soon  a^  practicable. 

Dam  4  (8heet  60)  is  a  brush  and  pile  dam,  660  feet  long,  and  shuts  off  a  great  deal 
of  water  formerly  lost  to  the  regular  channel.  It  connects  the  large  sand  bar  above 
head  of  Dallas  Chute  and  Grape  Island. 

Material  usedf  vicinity  of  Dallas^ 


• 

Rock. 

Brush. 

Poleft. 

TotAl. 

Pifing. 

Dam  4 ^ '. 

Oub.ydi. 
451 
5, 780. 6 

Cub.  yd*. 
1,974 
6,116 

Cub.  yd*. 
188.5 

Oub.yd*. 
2,432 
12,085.1 

Lin./aL 

Shore  nrotoctioD.  Thoniosons  Islaiid .- 

r 

Total 

6,231.6 

8,000 

195.5 

14.517.1 

S.t6 

• 

Dam  4  (sheet  60)  should  be  extended  toward  the  Illinois  side  of  the  river,  on 
south  side  of  sand  bar,  and  a  few  more  dams  built  on  the  same  side,  to  better  im- 
prove this  place,  which  for  a  couple  of  years,  during  low  water,  has  been  one  of  the 
bad  places  in  this  division. 

Vicinity  of  Pontoosuc. — The  work  at  this  point  was  carried  on  between  Angnsi  8 
and  October  7,  and  consisted  in  repairing  Dam  16  (sheet  60),  raising  and  repairing 
Dam  13,  and  in  building  Dam  14.  Dam  13  was  built  during  season  of  18^,  to  a 
height  of  3  feet  above  low  water,  but  had  settled  down  to  about  low  water,  and  was 
raised  to  4  feet.  Its  length  is  2,240  feet.  Work  on  Dam  14  waa  begun  in  1889  and 
resumed  in  1890,  but  both  years  discontinued  owing  to  low  water.  It  was  thu 
year  completed,  and  built  to  4  feet  above  low  water.  Its  length  is  2,240  feet.  The 
series  of  dams  built  at  this  point  during  the  last  four  years  have  done  good  work  and 
materiallv  improved  this  part  of  the  river.  To  continue  improvement^  these  dams 
should  all  be  raised  to  at  least  5  or  6  feet  above  low  water,  either  with  rock  and 
brush,  or  with  piling  and  brush,  and  the  enter  edges  of  the  bars  should  be  protected. 
The  towing  of  material  for  Pontoosuc  works  was  done  entirely  by  launch  X/«cta,  and 
was  in  local  charge  of  Mr.  John  Carpenter  from  August  8  to  September  1,  ana  Mr. 
Byron  Layton  from  September  1  to  October  7. 

Material  used,  vicinity  of  Pontoosuc. 


D«in  13. 
D«mU. 
Dam  16. 


Total. 


Book. 


Cub.  yd*. 
1, 576. 6 
2,900.4 


4,478 


Bmah. 


Onb.yd*, 
2,336.7 
4,217.9 


6,554.6 


Poles. 


Oub.ydt. 
155.4 
189.4 


344.8 


TotttL 


Cub.  yd*. 
4,068.7 
7,307.7 


11,376.4 


PIliBf. 


Li$i^/*eL 


9U4 


Vicinity  of  Nauvoo, — The  work  consisted  in  protecting  Island  394  and  sand  bar 
formed  at  lower  end  by  building  1,572  lineal  ^t  of  shore  protection.  Owing  to 
the  bad  weather  this  work  was  not  completed  at  the  time  of  dosing  the 
work. 
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Material  used,  vicinity  of  Nauvoo. 


StkOff  protootion,  Island  394 


Bock. 

Brush. 

Poles. 

Oub.  yd: 
1,661.6 

Ovb.ydM. 
1,875 

Ouh.ydM. 
53.8 

Total. 


Cuh.ydt, 
3,500.4 


In  general, — ^The  hiffh  water  during  May,  June,  and  Jaly  not  only  shortened  the 
season  considerably,  oat  made  it  difficult  during  August  to  get  brush  in  sufficient 
qaantitieSy  owing  to  the  soft  condition  of  the  lowlands.  This  necessitated  using  a 
Ipreater  amount  of  rock  and  consequently  increased  the  cost  of  work  per  cubic  yard. 

**  The  long  tow  at  Keithsburg,  in  several  instances  (108  miles  to  the  round  trip), 
mlso  increased  the  cost,  for  the  reason  that  a  very  large  force  could  not  be  employed, 
as  the  amount  of  material  that  could  be  towed  was  limited.  None  of  the  above-men- 
tioned improvements  can  be  considered  complete,  and  work  can  be  carried  on 
advantageously  next  season  at  the  same  points. 

Dam  4  (sheet  60)  was  built  of  piling  and  brush,  and,  being  -the  first  one  of  this 
kind  on  this  division,  a  description  of  the  manner  in  which  it  was  built  is  sub- 
mitted. With  a  quick-working  pile-driver  these  dams  can  be  built  in  a  very  short 
time,  and  I  am  of  the  opinion  that  for  many  places  they  are  an  improvement  on  rock 
and  brush  dams.  I  consider  it  perfectly  practicable  to  build  these  dams  at  a  higher 
stage  than  under  the  old  method,  and  thus,  as  it  were,  create  a  longer  season  of 
operations.  Through  these  dams  doing  their  work  at  high  water,  sand  bars  would 
be  formed  high  enough  to  be  easily  protected  at  a  low  stage.  A  number  of  these 
dams  could  l^  built  at  Keithsburg,  Burlington,  and  above  Dallas.  In  fact,  most  of 
the  dams  proposed  to  be  built  near  Burlington  should,  in  my  opinion,  be  of  this 
kind,  the  location  being  favorable  for  them. 

Deecription  of  pile  and  brush  dame, — An  anron  is  laid,  pilinj^  is  driven  with  4  feet 
space  between,  and  cap  placed  on  piling.  The  building  barge  is  dropped  down  broad- 
side against  piling,  and  the  brush  is  laid  on  the  building  barge,  extending  over  the 
piling  4  feet  and  ^und  to  cap  with  binding  poles  fastened  down  with  heavy  fence 
wire.  The  building  barge  is  then  moved  upstream  fh>m  under  the  brush,  and  the 
latter  allowed  to  drop  into  the  river,  leaving  the  brush  almost  perpendicular, 
according  to  the  depth  of  the  water. 

The  prices  paid  for  material  on  United  States  barges  ranged  from  40  to  78  cents 
per  cubic  yard  for  rock,  and  20  to  30  cents  per  cubic  yard  for  omsh.  At  the  close  of 
the  season  there  remained  on  hand  817.8  cubic  yards  of  rock,  valued  at  $327.12. 

Liet  of  works  constructed  and  repairedf  and  of  material  used,  during  the  season  of  1892, 

between  Keithsburg  and  Montrose, 


Destination. 


SlM«t55: 

Dam  18 

Dam  14.  apron 

Dam  18,  repaired 

BeTetment   above   Keitjisbarg 
Bridge 

Bsvetment  on  Huron  Inland 

Sheet  56: 

Daml 

Bevetment,  Benton  Island 

Sheet  58: 

Beretment  above  Burlington,  re- 
paired  

Dam  4 

Dam  18,  rebuilt 

Dam  14 

Dam  16,  repaired 

Bevetment,  Island384 

Sheet  62: 

Bevetment,  Island  394 


Materials  pot  in  works 


Dimensions. 


Length. 


Feet. 
1,100 


2,112 
640 

568 
870 


660 


2,240 


5,080 
1,572 


Height 

above  low 

water, 

1864. 


Feet. 


Material. 


Bock. 


Oub.  yds. 
3,454.4 
606.2 
•2.4 

2,024.3 
545.8 

1.206.2 
1,243.5 


285.8 

451 
1, 576. 6 
2,000.4 


5,780.6 
1,661.6 


Brush. 


Oub.  yds. 
3,2^ 
1,302 
70 

2,101 
481 

1,677 
787 


1,074 

2.336.7 

4.217.0 


6,116 
1,875 


21,818.8  I  26,174.6 


Poles. 


Pfling. 


Number.   Lin.  feet. 
1,031 


100 


625 
165 

826 
822 


70 
1,554 
1,804 


1,885 
638 


0,810 


8,663 


004 


4,567 
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SUiamdal  itatement  for  works  of  improvement  between  Keithehurg  and  Monirom  dmi»f 

aeaeon  of  189g, 

Amonnt  expended  in  field  daring  the  calendar  year  1892  (from  distribu- 
tion sheets) $30,739.31 

Add  cost  of  material  on  hand  January  1,  1892 3,80a98 

Add  retained  percentage  January  1;  1893 242.84 

34,783.13 
Dedjict  cost  of  material  on  hand  January  1^1893 327.1i 

Net  cost  of  field  work 34,456.01 

Add  onota  of  general  superintendence  and  office 1, 742.70 

Add  lor  use  and  deterioration  of  plant 3,490.06 

Total  cost 39,688.79 

Material  put  in  works : 

Rock cubic  yards..  21,818.8 

Brush do 26,li46 

Poles do 98L0 

Total do 48,974.4 

Average  cost  per  cubic  yard  on  barges |0l416 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material .288 

Average  cost  per  cubic  yard  for  general  superintendence  and  office 

expenses .036 

Average  cost  per  cubic  yard  for  plant .071 

Average  cost  per  cubic  yard  in  place .811 

M.  Meigs, 
United  Statm  CivU  En^inm. 
M%J.  A.  Mackenzie, 

Corps  of  Engineers,  U.  8.  A, 


report  of  mr.  m.  bcei08,  u.  8.  civil  bkginbbb. 

United  States  Engineer  Office, 

Keokukf  Iowa,  February  f  7, 189S. 

Major:  I  have  the  honor  to  submit  the  following  report  of  work  in  my  ehargt 
between  Des' Moines  Rapids  and  fche  mouth  of  the  Illinois  River  for  the  calendar  jeai 
ending  December  31, 1^2.  Mr.  A.  L.  Richards,  superintendent,  was  in  local  obiis« 
of  a  large  part  of  the  work. 

KEOKUK  TO  HANNIBAL. 

Thesnagboat  J,  G,  ParJeeBJid  barges  were  started  out  April  19, 1892,  under  ehaiigcof 
Mr.  A.  L.  Richards,  but  the  early  advent  of  extreme  high  water  caused  a  suspeoeioo 
of  the  work  May  8.  This  high  water  occurring  during  the  best  part  of  the  workinc 
season,  caused  a  serious  loss  of  time  to  the  working  force,  Und  very  greatly  reetrietM 
the  operations  for  the  year. 

Repairs  were  made  to  Dams  2, 3, 5,  and  7  (sheet  66),  between  Canton  and  La  Grwap* 
the  rock  being  taken  from  La  Grange  and  Quincy,  and  cut  by  days'  labor.  The  h^^ 
staffe  of  water  and  the  muddy  state  of  the  ground  made  the  cost  of  brush  ratbtf 
high — about  26^  cents  per  cubic  yard. 

In  the  vicinity  of  Des  Moines  River  work  was  be^un  August  27  with  the  Perit 
and  barges,  under  charge  of  Mr.  A.  L.  Richards,  superintendent,  and  continued  later 
by  Mr.  J.  C.  Kille,  overseer,  with  the  towboat  Success,  dredge  Phcmix  and  pile-driv«r 

The  plant  used  by  Mr.  Kille  was  of  a  nondescript  character,  and  mostly  impro- 
vised for  temporary  use,  consisting  of  6  dump  boats  decked  over  and  converted  uto 
rock  barges,  and  a  few  worn  out  flatboats.  This  work  was,  therefore,  considerablj 
handicapped. 

Two  uams  (4  and  5,  sheet  63)  were  built  of  piles,  brush,  and  rock,  and  dredged 
material;  one  from  the  Illinois  shore  and  one  from  the  Iowa  shore,  to  remove  as 
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extremely  shoal  erosBing  which  had  given  great  trouble  to  boats  daring  the  season 
of  1891. 

As  the  work  progressed,  material  improvement  was  apparent,  the  channel  being 
both  straightened  and  deepened.  The  two  surveys  at  this  point  show  clearly  the 
changes  that  occurred. 

On  October  12  the  working  force  was  removed  to  Hannibal.  At  this  point  a  serious 
undermining  of  the  Illinois  shore,  one-half  mile  above  Hannibal,  had  occurred  and 
necessitatedextensive  works  of  bank  protection.  The  bank  averaged  in  height  16 
feet  above  low  water  and  was  very  ragged  and  abrupt  and  a  great  deal  of  heavy 
snagging  was  necessary.    The  head  of  Turtle  Island  was  also  protected. 

A  lUt  of  works  oonsirucUd  and  repaired,  and  of  materiaUused  during  ieaaon  of  189S,  be- 
tween Keokuk  and  Hannibal* 


Besignation. 


Sheet  S3: 

Dem4,  wing 

Dem5,  wing 

Sheet  M: 

Dun  2,  repaired 

Dam  S,  repaired 

Dam  5,  repaired 

Dam  7,  repaired 

Sheet  70: 

Shore  protection,  Turtle  Island 

Shore  protection,  left  bank  abore 
flamdbal  bridge 


Dimensions. 


Length. 


820 
800 


Ifatfrials  pat  in  works 


2,040 
818 


Height 

above  low 

water  of 

1864. 


Fut. 


6 
4 

0 

4 
6 
6 


Material. 


Grarel. 


Oub.ydi. 
2,378.1 
1.840.8 


Piling. 


Un./t. 
2,826 
1,816 


Itock. 


Oubydi. 
2,6^.6 
1,525.4 

7^6 
1,608.4 
1,337.9 
2,644.5 

262 

1,944.1 


19,651.9 


Brash. 


Oub.ydt. 
4,045.4 
2,6U.8 

406.9 
444.6 
600 
1,415.4 


8,624 


13, 541. 1 


Finanddl  statement  for  work  between  Keokuk  and  Hannibal f  performed  by  kired  labor 

during  the  season  of  1892. 

Amount  expended  in  the  field  during  the  calendar  year  1892  (from  distri- 
bution sheets)  $24,618.69 

Deduct  cost  of  material  on  hand  at  close  of  season  (271  cubic  yards  brush)  71. 00 

24,547.59 

Add  retained  percentage  on  contracts  for  rock  and  brush  ...1 273. 88 

Add  quota  of  general  superintendence  and  office  expenses 1, 886. 96 

Add  for  use  and  deterioration  of  plant 2,463.25 

Total 29,171.68 


Material  put  in  works — 

Rock cubic  yards..      12,651.9 

Brush do 13,541.1 


Total do 

Average  cost  per  cubic  yard  on  barges 

Average  cost  per  cubic  yard  for  towing  and  putting  in  material 

Average  cost  per  cubic  yard  for  general  superintendence  and  office  ex- 
penses  

Average  cost  per  cubic  yard  for  plant 


26, 193. 0 

$0,448 
.500 

.072 
.094 

1.114 


Average  cost  per  cubic  yard  in  place 

Note. — If  gravel  is  included  as  material,  the  cost  per  cubic  yard  is  $0,959. 

HANNIBAL  TO  ILUNOIS  RIVER. 

At  Hickorv  Chute,  as  the  water  attained  a  low  stage,  the  difficulty  of  last  season 
was  repeated.  An  immense  mass  of  sand  continued  to  pass  down  and  through  the 
foot  of  the  chute,  making  it  the  most  difficult  point  for  steamera  between  St.  Louis 
and  St.  Paul.  A  crooked  channel  was  dlBcovered  through  the  lower  dam  of  1891,  by 
which  for  a  time  boats  were  able  to  pass  the  obstructions  lodged  in  the  main  chan- 
neL  but  this  finally  became  too  crooked  for  navigation  and  had  to  be  abandoned. 

under  Mr.  A.  L.  Richards'  supervision  an  extension  of  the  towhead  downstream 
built,  and  the  lower  dam  on  the  Missouri  side,  No.  4  (sheet  74)  was  raised  and 
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strengthened.  These  two  works  so  contracted  the  chnnnel  that  in  the  course  of  the 
winter  a  radical  improvement  is  to  be  expected,  bat  much  more  work  will  probably 
be  necessary  before  this  obstrnction  is  remoTod.  On  November  18  the  force  was 
withdrawn,  to  go  into  winter  quarters. 

\  The  vicinity  of  Reds  Landing  presented  a  number  of  shoal  places,  the  principal 
difficulty  appearing  opposite  a  house  in  the  center  of  the  field  above  Reds.  On  this 
crossing  the  water  got  as  low  as  ^  feet  to  4  feet,  but  no  boats  were  detained  then 
for  any  length  of  time. 

Two  dams  were  built  out  from  the  Illinois  shore,  to  straighten  the  bend  and  pnsh 
the  channel  towards  the  center  of  the  river.  It  also  became  necessary,  after  the 
dams  had  been  finished,  to  protect  the  shore  below  on  the  Illinois  side.  The  snrreyB 
show  a  great  receding  of  the  Illinois  bank  of  the  river  in  this  vicinity,  amoontiog 
in  places  to  300  feet  in  the  last  fifteen  years. 

The  whole  stretch  of  river,  from  Hamburg  to  the  foot  of  Westport  Island,  is  Tery 
shoal,  and  needs  extensive  works  of  improvement. 

Great 'delay  was  experienced  in  getting  rock  from  the  contractors  on  this  portion 
of  the  river,  and  work  progressed  here,  as  well  as  at  Hickory  Chute,  very  slowly  in 
consequence.  Low  water  had  considerable  to  do  with  it,  but  with  the  ordinary 
methods  of  hauling  by  team  and  loading  with  wheelbarrows,  it  seemed  impossible 
to  get  more  than  150  cubic  yards  per  day  at  any  one  landing. 

It  seems  more  and  more  apparent  that,  with  the  delivery  of  rock  restricted  to 
one  or  two  places  of  loading,  the  work  of  delivering  rook  must  he  handled  by 
modem  methods  and  the  use  or  machinery  whenever  possible  in  order  to  attain  good 
results. 

•  • 

A  liBt  of  works  constructed  and  repaired  and  of  materiaU  used  during  the  season  ofl89i 

between  Hannibal  and  the  IlHnois  Biver. 


Deaignatiom. 


Sheet  74: 

Dam  4,  repaired 

Dam  5,  loDgitndinal 

Dam  6,  wing,  pile 

Sheet  79: 

Dam  9,  wing 

Dam  11,  wing 

Shore  protection,  Reds  Landing- 


Ifateriala  pat  in  works. 


Dimensions. 


Length. 


Feet. 


1,850 
440 

480 

475 

1,400 


Height 

above 

low  water 

of  1864. 


Feet, 


8 
3 
8 

8 
8 


HateriaL 


Piling. 


lAn./L 


118 


Rock. 


(htb.yd9. 
1,183.6 


1,953.3 
1,296.3 
2,242.3 


8,364.8 


BnuL 


1,345^1 


l,TttT 

an.} 


10,  nil 


Financial  statement  for  work  between  Hannibal  and  the  mouth  of  the  Illinois  Biver,  f^ 

formed  by  hired  labor  during  season  of  189S, 

Amount  expended  in  the  field  during  the  calendar  year  18d2  (from  dis- 
tribution sheets) |15, 973.6 

Deduct  cost  of  piling  in  longitudinal  dam 368.85 

15, 704. » 

Add  retained  percentage  on  contracts  for  rock  and  brush 742. 41 

Add  o  uota  of  general  superintendence  and  office  expenses 1, 178. 6^ 

Add  for  use  and  deterioration  of  plant 1,986.03 

Total 19,59an 

Material  put  in  works : 

Rock cubic  yards..       8,3MJ 

Brush .do....      10,362.^ 

Total 18,717." 

Average  cost  per  cubic  yard  on  bnrgcs lO*^ 

Average  cost  per  cubic  yard  towing  and  putting  in  material •**; 

Average  cost  per  cubic  yard  general  superintendence  and  office  erpensos  -^ 

Average  cost  per  cubic  yard  for  plant -^^ 

Average  cost  per  cubic  yard  in  place t045 
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8URVKY8. 

Milea. 

1.  Under  the  direction  of  Mr.  S.  Edwards,  snperlntendent,  assisted  by  Mr.  A, 
L.  Richards,  a  snrvey  was  made  from  the  mouth  of  Bloody  Ran,  at  Keoknk, 
Iowa,  to  Alexandria,  Mo.,  between  April  1  and  16,  using  the  launch  Lucia..  3 

2.  Another  survey  was  made  of  the  above-mentioned  locality  by  Mr.  W.  £. 
Gordon,  surveyor,  September  1  to  16,  to  show  the  progress  of  the  work  of 
improvement 8 

3.  Whitneys  Bar  was  surveyed  by  Mr.  Gordon,  using  the  launch  Stella  and 
quarterboat  No.  121,  between  November  7  and  10 4 

4.  Vicinity  Reds  Landing.    Survey  made  by  Mr.  Gordon  and  party,  September 

17  to  October  1 , 6 

5.  Vicinity  of  Cap  au  Gris,  by  same  party,  October  29  to  November  3 4 

6.  Vicinity  Piasa  Island,  by  same  party,  between  October  10  and  October  27.. .  7 
Mr.  Gordon's  party  was  euj^aged  on  these  surveys  between  September  1  and  No- 
vember 10,  when  the  boat  went  into  winter  quarters  in  the  canal.  The  maps  of 
these  surveys  are  nearly  completed  at  the  present  writing,  and  will  be  submitted 
shortly. 

The  cost  of  surveys  between  Keokuk  and  Illinois  River  amounted  to  $2,741.92. 

REPAIRS  TO  PLANT. 

Considerable  repairs  were  made  to  many  pieces  belonging  to  this  part  of  the  river. 
Pieces  repaired  are  as  follows:  Towboats  Success  and  Coal  Bluffy  dredge  Vulcan, 
lannch  IHs,  auarterboats56,  59, 55,  46,  and  121,  barges  62, 88,  48,  50,  51, 155, 156,  157, 
158,  and  53,  dumps  8  and  10,  pile-driver  58,  grasshoppers  139, 140,  141,  and  142. 
The  cost  of  repairs,  including  care  of  plant,  was  ^,596.17. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
UnUed  Stain  C^dH,  Engineer. 
Mi^.  A.  Mackenzie, 

Corfs  of  Engineers^  U.  8.  A, 


bxport  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Rock  Island,  III.,  July  1,  189S. 

Major:  I  have  the  honor  to  present  a  brief  preliminary  report  of  operations 
between  Missouri  River  and  Minneapolis  during  the  second  half  of  the  fiscal  year 
ending  June  30,  1893,  as  collated  from  reports  of  assistant  engineers  and  superin* 
tendents  in  local  charge.     Full  reports  are  made  by  calendar  years. 

Minneapolis  to  St.  Paul. — In  local  charge  of  Supt.  J.  D.  DuShane.  No  work  has 
been  done  in  1893  to  June  30.  It  is  proposed  to  make  a  survey  at  an  early  day,  with 
the  view  of  preparing  exact  estimates  of  costs  of  locks  and  dams. 

St.  Paul  to  Lake  Pepin. — ^An  allotment  of  $65,000  has  been  made  for  this  work  from 
the  appropriation  of  March  3,  1893.  The  work  is  in  local  charge  of  Supt.  J.  D.  Du- 
Shane.   The  United  States  plant  to  be  used  in  this  work  has  been  put  in  good  order. 

On  aoeount  of  high  water  preventing  advantageous  work,  operations  were  not 
resumed  in  this  part  of  the  river  until  the  last  week  of  the  fiscal  year. 

Smiths  Bar  to  Lake  Pepin. — In  local  charge  of  Supt.  J.  D.  DuShane.  Under 
allotment  of  $50,000  from  appropriation  of  March  3,  1893,  it  is  proposed  to  protect 
cutting  banks  in  this  section  of  the  river,  the  work  to  be  done  by  formal  contract. 
Project  and  Specifications  have  been  made  and  approved.  Proposals  have  been 
invited  and  wul  be  opened  July  6,  1893. 

Beeds  Landing  to  Minneiska. — In  local  charge  of  Supt.  W.  A.  Thompson.  Opera- 
tions in  the  construction  of  dams  and  shore  protections  have  been  carried  on  from 
Januaiy  1  to  June  30,  1893,  under  formal  contract  with  Jacob  Richtman,  of  Fountain 
City,  Wis.  Progress  was  very  slow  until  the  river  became  clear  of  ice.  Six  wing 
dnins,  extending  fit>m  west  shore  of  Island  41,  near  Pine  Island,  were  constructed 
and  a  wingdam  above  Teepeeota  Point,  running  out  from  Minnesota  shore,  was  com- 
menced. There  were  put  in  place  to  June  24,  inclusive,  8,779  cubic  yards  of  rock  and 
18,564  cubic  yards  of  brush. 

Minneiska  to  La  Crosse. — In  local  charge  of  Supt.  W.  A.  Thompson.  The  United 
States  plant  U>  be  used  in  this  section  of  river  was  put  in  repair  early  in  the 
spring.  Operations  were  greatly  retarded  by  high  water  and  were  not  commenced 
until  May  6, 1893.    Ten  wing  dams  were  constructed,  running  out  from  east  bank  be- 
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low  La  Crosse.  One  closing  dam  at  La  Plnme  Chute,  and  three  wing  dams  from  wMt 
bank  near  Root  River,  were  also  built.  There  were  put  in  the  work  to  June  24,  in- 
clnsiye,  8,700  cubic  yards  rock  and  38,338  cubic  yards  brush.  For  work  between 
Minneiska  and  Oenoa  there  has  been  allotted  from  the  appropriation  of  March  3, 
1893,  the  sum  of  $60,000. 

Oenoa  to  Prairie  du  Chim, — In  local  charge  of  Snpt.  W.  A.  Thompson.  Opera- 
tions in  the  construction  of  dams  and  shore  protections  in  this  stretch  of  river  hiTe 
been  carried  on  since  April  18, 1893,  under  formal  contract  with  Albert  Kirchner,  of 
Fountain  City,  Wis.  Four  wing  dams  running  from  right  bank,  and  three  tnm 
left  bank  below  Genoa,  have  been  completed,  and  a  closing  dam  at  Island  126  is  well 
advanced. 

There  were  put  in  the  work  to  June  24,  inclusive,  10,024  cubic  yards  rock  and 
14,417  cubic  yards  brush.  Project  and  specifications  have  been  approved  for  con- 
tinuing work  by  contract  in  this  locality  under  an  allotment  of  $50,000  from  appro- 
priation of  March  3, 1893.  Proposals  have  been  invited,  and  will  be  opened  July  6, 
1893. 

Olenhaven  to  Ihdtuque, — In  local  charge  of  Supt.  J.  C.  McElheme.  Operations  in  thii 
section  of  river  in  construction  of  dams  and  shore  protections  under  contract  with 
A.  J.  Whitney,  of  Rock  Island,  HI.,  were  not  commenced,  on  account  of  high  water, 
until  June  17,  1893.  A  closing  dam  between  Islands  220  and  221^has  been  commenced. 
There  were  put  in  the  work  to  June  24,  inclusive,  1,217  cubic  yards  rock  and  1,186 
cubic  yards  brush. 

Dubuque  to  Clinton, — In  local  charge  of  Snpt.  J.  C.  McElheme.  Operationa  in  thiB 
portion  of  the  river  in  construction  of  dams  and  shore  protections  under  contniet 
with  Patterson  Bros.,  of  Keokuk,  Iowa,  were  delayed  by  high  water  and  »ot  com- 
menced until  June  16, 1893. 

A  closing  dam  at  Four  Mile  Island  (228)  was  commenced.  There  were  pat  in  the 
work  to  June  24,  inclusive,  1,635  cubic  yards  rock  and  1,339  cubic  yards  bnuh. 
Project  and  specifications  have  been  approved  for  continuing^  work  by  contract  in 
this  locality  under  an  allotment  of  $50,000  from  appropriation  of  March  3, 1893. 
Proposals  have  been  invited,  and  will  be  opened  July  6, 1893. 

Bock  Island  Bapide, — In  local  charge  of  eupt.  J.  C.  McElhem.  The  United  States 
plant  used  on  the  rapids  was  put  in  good  repair  during  the  spring.  Operations  in 
construction  of  a  wing  dam  {No.  11)  opposite  Duck  Creek  Cham  were  begun  May  5, 
1893,  and  carried  on  to  end  of  June.  The  drillboat  was  put  at  work  June  5  on  the 
patch  ef  rock  below  buoy  22,  at  foot  of  Duck  Creek  Chain,  on  Illinois  side  of  chan- 
nel, and  remained  there  until  the  end  of  the  fiscal  year.  Dredge  Plutnix  commenced 
on  June  26  the  removal  of  the  old  and  abandoned  water-power  dike  opposite  Cot- 
tonwood Chain,  the  rock  to  be  used  in  the  construction  of  dams  in  vicinity  of  Duck 
Creek  Chain.  On  June  22  work  was  begun  on  Dam  No.  10,  Iowa  side,,  at  Duck 
Creek  Chain.  There  were  put  in  place  to  June  24,  inclusive^  6,037  cubic  yards  rock. 
An  allotment  of  $40,000  has  been  made  from  the  appropriation  of  March  3,  1893,  for 
continuing  work  on  the  rapids  and  for  work  between  Clinton  and  the  head  of  the 
rapids. 

Buoys  on  Bock  Island  Bapids, — The  buoys  having  been  repaired  and  repainted  were 
reset  Apnl  8  to  13, 1893.  There  are  now  30  buoys  in  the  system,  27  of  which  were 
reset.  The  chain  bolts  of  Nos.  17, 17f,  and  25  were  found  to  be  broken,  and  will  soon 
be  repaired  and  replaced.  All  the  range  stakes  were  carefully  examined  and  re- 
paired. 

Keitkshurg  to  Montrose, — In  local  charge  of  Overseer  J.  R.  Carpenter.  The  United 
States  plant  for  this  work  has  been  repaired  and  placed  in  readiness.  Operations, 
delayed  by  high  water,  will  commence  about  July  1, 1893.  An  allotment  of  160,000 
for  work  in  this  locality  has  been  made  from  the  appropriation  of  March  3, 1893. 

Keokuk  to  Quinoy, — ^In  local  charge  of  Mr.  M.  Meigs,  United  States  civil  engineer. 
Operations  in  construction  of  dams  and  shore  protections  under  formal  contract  with 
Thompson  &  Gray,  of  St.  Charles,  Mo.,  were  begun  April  13, 1893,  and  continued  to 
the  end  of  the  fiscal  vear.  The  work  has  been  much  retarded  by  high  water.  A 
wing  dam,  about  700  feet  long,  on  Iowa  side,  below  mouth  of  Des  Moines  River,  and 
2,500  lineal  feet  of  shore  protection  in  vicinity  of  Alexandria,  were  constructed,  and 
repairs  were  made  to  the  Tully  Island  closing  dam.  There  were  put  in  place  to  June 
24,  inclusive,  8,570  cubic  yards  rock  and  6,645  cubic  yards  brush. 

Improving  Quincy  Bay, — In  local  charge  of  Mr.  M.  Meigs,  United  States  eivil  engi* 
neer.  Work  in  construction  of  a  pile  bulkhead  at  Whipple  Creek,  under  contract 
with  H.  S.  Brown,  of  Quincy,  111.,  was  commenced  June  7,  1893,  tod  oontinned  to 
the  end  of  the  fiscal  year.  There  were  put  in  place  to  June  24,  inclusive,  4,507  lineal 
feet  oak  piling,  17,663  feet,  B.  M.,  sheet  piling,  and  7,028  feet,  B.  M.,  pine  waling 
timber. 

Quinoy  Bridge  to  Clarksville. — In  local  charge  of  Supt.  S.  Edwards.  The  United 
States  towboat  Coal  Bluff  and  fleet  of  barges  are  used  in  construction  of  dams 
and  shore  protections  in  this  section  of  river.    The  plant  was  thoroughly  repaired 
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in  the  spring,  went  into  commission  April  15, 1893,  and  has  continued  operations  to 
the  close  of  the  Ascal  year.  The  work  accomplished  consisted  in  the  hnilding  of 
Dams  5,  7,  8,  9,  and  10,  near  foot  of  Hickory  Chute;  the  extension  of  Dam  1,  oppo- 
site Louisiana,  and  the  raising  of  Dam  2,  closing  Buffalo  Chute.  Ahout  1,500  lineal 
feet  of  shore  protection  was  completed  at  Illinois  shore  above  Hannibal  bridge. 
There  were  put  inplaoe  9,648  cubic  yards  rock  and  11,289  cubic  yards  brush.  An 
allotment  of  $50,000  fh>m  appropriation  of  March  3, 1893,  has  been  made  for  continu- 
ing work  in  this  locality. 

ClarkwilU  to  Hamhurg--Rafkburg  to  Cap  au  Chi$ — Cap  au  OrU  to  UHnait  River, — In 
local  charge  of  Lieut.  William  Y.  Jndson,  Corps  of  Engineers,  U.  8.  Army.  Allot- 
ments of  |o0,000,  $75,000,  and  $60,000,  respectiyely,  have  been  made  for  contract  work 
in  the  above-mentioned  localities.  Project  and  specifications  have  been  approved. 
Proposals  have  been  invited,  and  will  be  opened  July  6, 1893. 

itlinois  Siver  to  Mi$$ouri  Biver, — In  local  charge  of  Lieut.  William  Y.  Jndson,  Corps 
of  Engineers,  U.  S.  Army.  An  allotment  of  $90,000  from  the  appropriation  of  March 
3, 1893,  has  been  made  for  work  in  construction  of  dams  and  shore  protections  in  this 
section  of  river  by  day's  labor  and  Government  plant.  Operations  will  commence 
soon  after  July  1. 

Yery  respectfully,  yonr  obedient  servant, 

C.  W.  DUBHAM, 

A99iMtant  Engineer, 
Mmj»  A.  Mackbnzie, 

Carpe  of  Engineers,  U.  8.  A» 


keport  of  mr.  o.  w.  durham,  assistaltr  enginrer,  on  bench  marks  and  gauges. 

United  States  Engineer  Office, 

Book  I$land,  IlL,  June  10, 189$. 

Major:  I  have  the  honor  to  report  the  completion  of  a  book  of  ''Bench  Marks 
and  Gau^^"  applicable  to  the  Mississippi  River  between  Minneapolis  and  the  mouth 
of  the  Biissoun  River. 

Tonr  assistants  have  been  for  several  years  collecting  data  for  this  book  in  addi- 
tion to  that  ooQtained  in  onr  book  of  1879,  but  I  have  postponed  the  compilation  of 
it  until  the  Mississippi  River  Commission  had  carried  tneir  line  of  precise  levels 
from  the  Onlf  of  Mexico  to  St.  Paul,  in  order  that  our  datum  plane  might  be  identi- 
cal with  theirs.  The  precise  level  line  was  finished  in  1891.  and  we  obtained  the 
bench-mark  descriptions,  etc.,  in  the  spring  of  1892.  Since  that  time  we  have  con- 
nected onr  line  with  theirs  at  a  large  number  of  points,  in  addition  to  the  numerous 
connections  n«ade  by  them,  thus  making  all  our  observations  of  high  and  low  water 
stages,  etc..  available.  In  1878  and  1879  a  survey  of  the  river  from  St.  Paul  to  the 
month  of  tne  Illinois  River  was  made  by  this  office.  The  survey  was  made  by  ten 
different  parties,  covering  as  many  sections  of  the  river,  and  the  levels  were  run 
with  no  especial  care,  nor  were  they,  except  in  a  few  instances,  checked ;  and  yet  the 
variation  in  result  of  onr  combination  of  lines  of  ordinary  levels  and  the  line  of 
precise  levels  of  the  commission  is  only  0.274  foot,  or  a  little  over  3  inches,  from  the 
mouth  of  the  Illinois  River  to  St.  Paul,  a  distance  of  690  miles.  I^om  Grafton  to 
Red  Wing,  638  miles,  the  variation  is  0.041  foot,  or  less  than  one-half  inch :  from  Port 
Lonisa  to  St.  Paul,  440  miles,  0.043  foot,  bnt  at  intermediate  points  the  difference  is 
at  times  nearly  2  feet.  The  above  are  examples  of  the  offsetting  of  errors,  so  often 
observed  in  leveling. 

Inasmuch  as  the  commission  have  not  fully  determined  the  precise  mean  level  of 
the  Gulf  of  Mexico  at  Biloxi,  Miss.,  their  initial  point,  it  was  thought  best  to  use  in 
this  book  the  Cairo  datum,  the  one  used  by  them,  and  all  the  elevations  are  in  feet 
above  that  datum.  The  elevation  of  the  Cairo  datum  is  approximately  21.26  feet 
below  the  mean  level  of  the  Gulf  of  Mexico,  so  that  to  reduce  our  elevations  to  a 
sea-level  datum  it  is  only  necessary  to  subtract  21.26  feet. 

The  book  of  ''Bench  Marks  and  Ganges''  contains: 

(1)  An  index  of  localities. 

(2)  A  numbered  descriptive  list  of  bench  marks.  This  list  inclndes  as  many  of  our 
existing  bench  marks  of  1878  and  1879  as  were  found  to  be  reliable,  a  large  number 
established  by  us  since  that  time,  and  a  liberal  selection  from  the  permanent  bench 
marks  of  the  commLssioUj  the  latter  being  always  given  when  located  advanta- 
geously for  use  in  connection  with  river  improvement.  The  bench  marks  are  322  in 
number,  or  an  average  of  1  in  2  miles. 

(3)  A  large  number  of  st-andard  low-water  elevations.  The  low-water  datum  which 
has  alwa^sl>een  used  as  the  standard  in  connection  with  the  improvement  of  the 
Upper  Mississippi  is  the  low  water  of  1864,  which  is  the  lowest  known  except  that  of 
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1891.  Dnrine  the  low  water  of  1877  (0.75  foot  above  low  water  of  1864)  bendi  raarkt 
were  eetablUned  and  water  sar faces  were  taken  at  very  nnmerous  points,  from  whicli 
data,  there  being  in  existence  several  reliable  low-water  marks  oi  1861,  we  were  able 
to  make  a  close  estimate  of  the  elevation  of  extreme  low  water  at  any  point  between 
the  Illinois  River  and  St.  Paul.  The  low  water  of  1891  was  a  remarkable  one,  a  little 
lower  than  that  of  1864  between  Keokuk  and  the  Illinois  River,  at  the  head  of  Des 
Moines  Rapids  and  at  the  head  of  Rock  Island  Rapids,  and  nearly  if  not  qnite  as  low 
from  Keoknk  to  St.  Paul.  Advantage  was  taken  of  the  low  water  of  1891  to  make 
water-sorface  observations  all  along  the  river,  and  the  resulte  prove  our  former  cal- 
cnlations  to  be  in  most  cases  very  nearly  correct.  Low-water  elevations  lower  thin 
those  of  1864  are  recorded.  There  are  11.5  low-water  elevations  given,  an  average  of 
1  in  6  miles,  and  always  at  localities  sufficiently  near  together  to  permit  of  a  close 
calculation  of  low- water  elevations  at  intermediate  points  by  interpolation.  There 
are  also  a  number  of  approximate  low- water  elevations  given,  which  it  is  intended 
to  verify  at  the  first  favorable  opportunity. 

(4)  A  large  number  of  high-water  elevations,  many  of  which  are  permanently 
marked  on  stone  and  brick  buildings.  A  comparison  and  study  of  the  high-water 
marks  have  resulted  in  the  adoption  of  the  high  water  of  1880  as  the  standard  from 
St.  Paul  to  Hampton ;  that  of  1888  from  Rock  Island  to  Jersey  Landing,  and  1883  at 
Alton.  There  are  given  69  standard  high- water  elevations — an  average  of  1  in  10 
miles,  sufficient  in  number  and  so  located  as  to  render  the  calculation  of  elevation 
of  high  water  at  intermediate  points  easy  and  reliable. 

(5)  Elevations  of  the  zeros  of  all  the  river  gauges. 

(6)  Elevations  of  the  lower  chords  of  most  of  the  bridges. 

(7)  A  full  description  of  all  reliable  and  permanent  gauges. 


Partial  list  of  high  and  low  water  elevation$  and  oftheprinc^l  aiffacemt  hendk 

between  St.  Paul  and  mouth  of  M%990ur%  River. 


[Xlevatione  in  feet  above  Cairo  datum,  which  is  21.26  feet  below  sea  level.] 


Locality. 


St  Paul 

Newport 

Hastlogs 

Prescott 

Diamond  Biaff... 

Treotou 

RedWing 

Wacoata 

Fronteuao 

Stockbolm 

Lake  City 

Keeds  Landing. . . 

Do : 

Wabasha 

Alma 

Hinneiska 

Fountain  City 

Winona 

Do 

Trempelean 

Dakota 

La  Crosse  Bridge 

La  Crosse 

Brownsville 

Genoa 

Victory 

DeSoto 

LansiDg 

I^ynxvfile 

14ortb  McGregor . 
Prairie  dn  Chien . 
South  McGregor. . 

Clayton 

Glenharen 

Cassville 

Bnena  Vista 

Wanpeton 


Principal  B.M. 


Ko. 


10 

15 

20 

24 

324 
106 

38 

43 

44 

48 

51 

65 

58 

60 

66 

72 

76 

87 

88 

96 
102 
106 
108 
109 
113 
114 
115 
118 
121 
127 
126 
129 
138 
139| 
144 
147 
149 


Elevation. 


727.165 
713.222 
706.210 
715.233 
698.085 
694.802 
700.704 
605.197 
695.138 
695.990 
695.405 
706.320 
709.455 
607.677 
704.101 
687.058 
692.460 
679.128 
687.945 
681.324 
672.943 
678.848 
664.172 
657.182 
660.192 
660.559 
646.679 
646.507 
657.976 
651.315 
651.093 
648.850 
642.540 
640.617 
642.288 
647.473 
620.712 


Standard 

high 
water.* 


720.010 
715.276 
707.522 


700.771 
'609.' 680 


609.701 
600.415 


697.167 
692.515 
686.117 
680.750 
677.356 


668.728 
668.814 


659.150 
655.996 
654.225 


651.917 
649.686 


646.906 


643.768 
640.617 
637.460 


Standard 

low 
water.! 


. 


705. 
700. 
690. 
689. 
686. 
685. 
685. 
684. 
684. 
684. 
684. 
684. 
684. 
681. 
676. 
671. 
665. 
660. 
650. 
665. 
651. 
647. 
646. 
642. 
637. 
635. 
633. 
632. 
628. 
625. 
625. 
«25. 
622. 
620. 
615. 
614. 
613. 


110 
151 
794 
865 
712 
750 
489 
988 
944 
883 
888 
642 
572 
826 
205 
007 
421 
380 
708 
664 
716 
760 
480 
605 
006 
508 
062 
336 
700 
454 
370 
245 
764 
787 
870 
861 
258 


Bemarks. 


17.  S.  E.  gauges  are  correct 

Do. 
Gauge  (see  note  •). 


Ba. 


Gaoge  is  oorreel. 


U.&S.  gauge  Is 
Do. 


Gaoge  is  oorraot 


a  Tt  is  proposed  at  an  early  day  to  oorrect  the  gange  at  Presoott  and  to  establish  a  new  <nie  at  Beedi 
Landing. 

*  Standard  high  water  is  that  of  1880  from  St  Paul  to  Hampton ;  of  1888,  from  Book  lalaadtoJer 
sey  Landing :  of  1883,  at  Alton. 

1  Standard  low  water  ia  that  of  1864,  exoept  in  vicinity  of  Alton,  where  1872  is  oaed. 


\ 
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ParluU  U$i  of  high  and  low  water  elevations  and  of  the  principal  adjacent  bench  marke 
between  St,  Paul  and  mouth  of  Missouri  Siver — ContJiiaed. 


Locality. 


Finleys  Landing 

SpechU  Ferry 

ZlMt  Dabuque 

Dabaquo 

Bellevue 

Sayanna 

Sabola 

Fulton 

Clinton 

AllMny 

Lo  Claire 

Hampton 

Rock  Island 

Muscatine  Bridge . . . 

H  nacaiine 

"Sew  Boston 

Keithsbnrg  Bridge.. 

Keithsbarg 

Oquawka 

Burlington  Bridge  •. 

Pontooeoc 

Appanoose 

Fort  Madison  Bridge 

Montrose 

Mechanics  Rock  — 

tTpper  Lock 

Middle  Look 

Lower  Lock 

Warsaw 

Alexandria 

Canton 

La  Grange 

Saincy  Bridge 
Aunibal  Bridge 

Louisiana  Bridge  . . . 

ClarksvUle 

Hamburg 

Wild  wood  Landing  . 
Hastings  Landing... 

Grafton 

Jersey  Landing 

Alton 


Principal  B.M. 

Standard 
high 

Standard 
low 

No. 

Elevation. 

water.* 

water.t 

150 
154 

.     638.814 
635.865 

61L890 
610.288 

631.576 

150 

634.417 

627.260 

605.590 

161 

636.222 

637.349 

605.470 

174 

619.671 

619.252 

598.721 

186 

600.066 

612. 528 

592.719 

189 

617.822 

611.423 

591.882 

191 

617.419 

607.490 

587.080 

196| 

586.480 

606.930 

686.480 

198 

615.816 

605.376 

685.423 

204 

590.794 

696.896 

583.107 

207 

690.371 

690.371 

675.579 

211 

597.492 

580.969 

562.369 

221 

572. 298 

568.195 

661.401 

222 

571.845 

568.079 

55L285 

228 

565.175 

560.495 

644.269 

229| 

543.515 

658.465 

543.515 

232 

550.792 

567.586 

543.415 

235 

554.128 

563.054 

587.030 

237i 

531.249 

548.829 

631.249 

247 

542. 149 

643.192 

625.674 

248 
249 
250 

543.236 
534.730 
555.180 

624.426 

**  640.'669 
530.138 

522.663 

254 

550.363 

533.063 

520.440 

255 
250 

521. 821 
527.867 

518.571 
516.863 

528.858 

257 

521.506 

619. 740 

605.003 

258 

518.677 

617.411 

•    497.788 

261 

518.395 

514.660 

495.518 

264 

516. 429 

518.970 

495.466 

268 

603.213 

505.054 

489.017 

272 

602.233 

601.726 

484.993 

275 

608.117 

498.272 

478.437 

281 

498.788 

492.681 

409.601 

290 

487.835 

475.281 

457.470 

202 

480.847 

470. 743 

453.896 

299 

465.878 

465.251 

446.373 

301 
306 

459.043 
463.886 

444.953 
435.951 

457.038 

313 

466.119 

446.861 

424.454 

316 
317 

448.145 
440.805 

444.806 
444.930 

415. 821 

Remarks. 


U.  S.  £.  gauge  is  correct. 


Do. 
At  elevator. 
U.  S.  E.  gauge  is  oorreoi. 


Do. 
Do. 

L.  W.  doubtfhl. 

U.  S.  B.  gauge  is  corred 


Da 


Do. 
In  main  river. 
XT*  S.  £.  gauge  is  correct. 


B.  B.  gauge  is  correct. 
Do. 
Do. 

L.  W.  approximate. 
Da 

L.  W.  1891. 

L.W.  1872;  H.W.1883. 


*  Standard  high  water  is  that  of  1880  from  St.  Paul  to  Hampton ;  of  1888,  flrom  Rock  Island  to  Jersey 
Landing :  of  1883,  at  Alton, 
t  Stanaard  low  water  is  that  of  1864,  except  in  vicinity  of  Alton,  where  1872  is  used. 


DESCRIPTION  OF  BENCH  MARKS. 


10.  B.  M.in  St.  Pduly  on  lower  bench  of  retaining  wall  of  embankment  of  E.  C. 
bridge,  being  highest  point  of  ring  cut  in  top  of  stone,  marked:  0 

15.  B.  M.  at  Newport  Landing,  ^  feet  above  upper  warehouse,  in  top  of  ledge  two- 
thirds  up  the  river  bank,  being  top  of  large  ringbolt  with  ring. 

20.  B.  M.  on  upstream  comer  river  front  of  stone  foundation  of  Le  Due's  ware- 
house, just  below  bridge,  marked:  O 

24.  P.  B.  M.  at  Prescott,  on  east  pier  of  Chicago,  Burlington  and  Northern  Railway 

U.S. 
bridge,  on  north  end  of  bridge  seat,  copper  bolt,  marked:      0 

P.  B.  M. 

32^.  B.  M.  copper  bolt  in  stone  platform  front  of  lower  warehouse,  upper  levee, 
Diamond  Bluff,  M  cut  in  stone. 

34.  P.  B.  M.  at  Trenton  Landing,  at  upper  end  of  woods,  and  about  300  feet  below 
old  warehouse,  being  a  copper  bolt  in  tile  3^  feet,  toward  the  river,  from  a  blazed 
tree. 

38.  B.  M.  on  iron  pin  let  into  large  foundation  stone  under  upstream  comer,  toward 
river,  of  City  Freight  Shed,  marked :  B.  M. 

43.  B.  M.  at  the  month  of  South  Channel,  about  1,476  feet  below  the  mouth  of  Ida 
Creek,  at  the  foot  of  sand  bluff,  at  about  high-water  elevation,  on  the  north  root  of  a 
Imrge  cotton  wood  tree,  being  a  spike  driven  to  the  same  elevation  as  old  U.  S.  B.  M.  34. 
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44.  P.  B.  M.  on  Lake  Pepin  at  Frontenac,  at  the  Lake  Side  Hotel,  50  feet  eoiitk 
from  the  driven  well  on  the  point,  7.0  feet  of  path  leading  to  well,  13  feet  east  froim 
the  oak  tree  bearing  T.  B.  M.  72,  being  copper  bolt  in  tile  about  3  feet  onder  groimd. 

48.  B.  M.  on  elm  tree  at  east  end  of  Stooknolm  pier. 

51.  B.  M.  in  Lake  City,  on  Diamond  Jo  Elevator,  105  feet  west  of  southeast  corB«r, 
on  foundation  stoue,  at  west  end  of  stone  pier,  in  southeast  quarter  of  old  cross. 

55.  P.  B.  M.  at  Reeds  Landing,  246  feet  below  Knapp,  Stout  &  Qo,*s  warehooM, 
on  the  south  side  of  Water  street,  in  the  north  door  of  S.  Trautmann's  store,  in  the 

U.S. 
south  end  of  the  stone  doorstep,  being  a  copper  bolt,  marked :      0 

P.  B.  M. 

58.  P.  B%  M.  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  47,  northeast  comer  A.  Donn'i 
lot. 

60.  B.  M.  in  Wabasha,  at  the  elevator,  between  tracks  on  the  north  face  of  retain- 
ing wall  and  3  feet  above  the  comer  of  the  wall,  on  the  west  side  of  runway  under 
track  to  elevator,  on  the  front  part  of  top  surface  of  lower  comer  of  stone,  marked: 
B.M. 

66.  B.  M.  top  of  foundation  stone,  land  side,  downstream  comer  of  R.  R.  Kemper^t 
building,  next  above  M.  Polin's  warehouse,  marked  B  Q  M,  at  Alma. 

i2,  B.  M.  at  Minneiska  on  doorstep  of  CNeil's  brick  warehouse,  upper  comer, 
toward  river. 

76.  B.  M.  in  Fountain  City,  on  northwest  comer  of  Main  and  Eagle  streets,  at  soutli- 
east  comer  Scherer's  Hotel,  on  the  water  table,  being  the  highest  point  inside  of 
circle,  marked  B.  M. 

87.  B.  M.  in  Winona  on  east  face  of  water  tower  on  bottom  surface  of  a  deep  notck 
cut  in  base  stone,  about  2  feet  above  ^ound. 

88.  B.  M.  on  Keys'  bam  in  lower  Winona,  on  upstream  end  of  the  stone  window 
sill  of  Keys'  brick  barn  facing  river,  being  highest  point  in  rear  part  of  old  square. 

98.  B.  M.  on  stone  building  between  two  brick  buildings,  150  feet  below  Chicago, 
Burlington  and  Northern  Kailwliy  depot  at  Trempeleau,  75  feet  above  railroad,  on 
lower  foundation  stone,  4  feet  below  comer :  Q 

102.  B.  M.  in  Dakota,  on  the  water-tank  foundation,  at  the  lower  side,  front  pier, 
on  southeast  comer  of  base  stone,  highest  point  in  circle. 

106.  P.  B.  M.  on  west  pier  of  Chicago,  Milwaukee  and  Saint  Paul  Railway  bridce 
above  La  Crosse,  lower  side  of  track,  on  downstream  end  of  cap  stone,  copper  boU, 

U.S. 
leaded  vertically,  marked      O 

P.  B.  M. 

108.  P.  B.  1^.  in  La  Crosse  in  west  face  of  the  land  pier  to  wagon  bridge.  5  feet  fron 
its  north  end  and  3.5  feet  above  ground,  being  center  of  a  copper  bolt,  leaded  horizon- 

U.S. 
tally,  marked      0 

P.  B.  M. 

109.  B.  M.  at  Brownsville  on  Western  Progress  building,  downstream  comer  of 
bottom  of  door  post,  on  upstream  side  of  lower  door  on  river  side  of  building,  <hi 
floor  level. 

113.  B.  M.  in  Genoa,  on  the  last  stone  building  in  the  town  going  south,  on  the  side 
of  the  building  facing  the  river,  second  floor,  on  the  upstream  comer  of  tJie  stone 
door  sill,  being  highest  point  in  square. 

114.  P.  B.  M.  in  Victory  on  southeast  comer  of  block  17,  at  northeast  comer  Ter- 
hune  and  Rice  streets,  on  south  abutment,  west  side  of  wagon  bridge,  on  l^e  comer 

U.S. 
top  stone,  3  inches  ftom  end  of  wall,  being  top  of  copper  bolt,  marked      O 

F.  B.  A* 

115.  P.  B.  M.  in  upper  end  of  De  Soto,  on  north  side  of  Diamond  Jo  warebonse,  9 

U.S. 
inches  from  west  side,  5.3  above  ground,  being  center  mark  in  copper  bolt :      (^ 

P.B.1L 
118.  B.  M.  in  Lansing,  on  southeast  comer  of  door  sill  at  downstream  comer  of  G. 
Kemdt  &  Bros,  warehouse. 

131.  B.  M.  on  Bright's  warehouse  in  Lynxville,  on  northeast  comer  of  warehouse,  <m 
top  of  foundation,  marked  B.  0  M. 

126.  B.  M.  on  Dousman  House  on  downstream  end  of  downstream  door  sill,  being 
highest  point  in  circle  cut  in  stone. 

127.  P.  B.  M.  in  N.  McGregor,  on  north  side  of  North  street,  in  O.  A.  Bratsberg't 
brick  store,  in  water  table,  1  foot  east  from  the  entrance,  being  top  of  copper  bolt, 

U.S. 
leaded  vertically,  marked :      0 

P.  B«M« 


APPENDIX  2 — ^EEPOET   OF   MAJOR  MACKENZIE.  2239 

129.  T.  6.  M.  in  S.  McGregor,  at  northwest  comer  of  Main  street  and  the  railroad, 
mt  sidewalk  entrance  to  Gregor  ^fcGregor^s  resideoce,  on  the  river  eod  of  bottom 
step,  on  level  with  sidewalk,  marked  U.  D  S.,  being  highest  point  in  square. 

133.  B.  M.  in  upper  end  of  Clayton,  on  the  large  stoue  mill,  at  west  side  of  Chicago, 
Milwaukee  and  St.  Paul  Railway  track,  on  the  river  front  of  the  building,  at  the 
lower  window  and  lower  end  of  window  sill,  being  top  of  ringbolt  1  inch  above  sur- 
flace 

139i.  H.  W.  1880,  cut  in  stone  at  side  of  door  of  Dr.  Qrinters's  building  at  Glen- 
haven. 

144.  B.  M.  at  Cassville,  top  of  downstream  end,  downstream  stone  door  sill  of 
Herman  Grimm's  saloon. 

147.  P.  B.  M.  in  Buena  Vista,  at  southeast  comer  of  Mouth's  store,  6  inches  from 

U.S. 
south  face,  4.3  feet  above  ground,  in  wall,  being  copper  bolt  marked :        0 

P.  B.  M. 

149.  B.  M.  on  top  of  bowlder  about  300  feet  above  landing  at  Waupeton. 

150.  P.  B.  M.  at  Finleys  Landinjj;,  649  feet  below  milepost  101-60, 180  feet  above 
bridge  162,  on  right  of  way  of  railroad,  2  feet  from  soutu  fence,  9S  feet  from  center 
of  track,  copper  bolt  in  tile  set  3  feet  under  ground. 

154.  B.  M.  at  Spechts  Ferry,  at  northeast  comer  of  Specht's  house,  on  the  water 
table,  above  comer  a  few  inches,  marked :  B.  0  M.,  being  highest  point  on  front 
segment. 

159.  B.  M.  East  Dubuque,  under  end  of  Dubuque  Highway  Bridge,  on  upstream 
foundation  stone  supporting  triangular  truss,  on  upstream  comer  of  stone,  marked: 
B.  0M. 

161.  B.  M.  in  Dubuque,  on  southeast  comer  of  Linehan's  boat  store,  1^  feet  above 
the  comer,  on  water  table,  in  center  of  buttress,  marked :  0 

174.  B.  M.  in  Belle vue^  top  of  head  of  iron  bolt,  in  top  of  downstream  end  of  stone 
door  sill,  second  floor,  river  front,  of  L.  B.  Potter's  warehouse. 

186.  B.  M.  in  Savanna,  top  of  ringbolt  in  east  end  of  south  wall  of  cellar  of  ele- 
vator. 

189.  B.  M.  in  Sabula,  on  round  top  of  coping  stone  of  second  pier  from  Iowa  side  of 
Sabula  bridge,  downstream  end. 

191.  P.  B.M.  at  Fulton,  on  northeast  comer  of  Cherrv  and  Beach  streets,  copper 
bolt  in  south  face  of  stone  foundation  wall  to  the  Northern  Illinois  College,  3^  feet 
above  ground,  14  inches  from  southwest  comer  of  foundation. 

196^.  Zero  of  United  States  gauge  cut  on  east  side,  near  downstream  end  of  pier 
of  wagon  bridge,  west  pier  of  long  span  at  Clinton. 

198.  P.  B.  M.  at  Albany,  on  foundation  of  brick  store  of  Harper  &  Son,  copper  bolt 
in  west  side,  at  southwest  comer,  marked :  U.  S.  P.  B.  M. 

204.  B.  M.  at  Le  Claire,  cut  on  top  of  southeast  comer  of  ringbolt  stone  set  towards 
river  from  warehouse,  marked :  o  B.  M.  I. 

207.  P.  B.  M.  at  Hampton,  on  stone  foundation  of  Baker  &  Hayward's  brick  store 
on  levee.  Center  of  hole  in  copper  bolt  in  north  side  of  northwest  comer,  and  is  at 
the  high- water  mark  of  1880,  marked :  U.  S.  P.  B.  M. 

211.  JP.  B.  M.  on  base  of  stone  tower  of  United  States  Arsenal  stone  building  A,  1865, 
at  lower  end  of  Rock  Island.  Bolt  in  east  side  of  northeast  comer,  about  4  feet  from 
ground,  marked:  U.S. P. B.M. 

221.  r.  B.  M.  at  Muscatine,  on  north  abutment  of  Wagon  Bridge,  50  meters  north  of 
station  at  Muscatine.    Bolt  in  northeast;  comer  of  abutment,  marked :  U.  S.  P.  B.  M. 

222.  P.  B.  M.  at  Muscatine,  on  waterworks  chimney.  Bolt  in  north  face  of  chim- 
ney, about  3i  feet  from  ground,  marked :  U.  S.  P.  B.  M. 

228.  P.  B.  M.  at  New  Boston,  on  foundation  of  Keokuk  Northern  Line  Packet  Co.'s 
warehouse.  Bolt  in  north  wall  near  northeast  comer,  in  top  of  stone  foundation, 
0.7  meter  from  ground,  marked :  U.  S.  P.  B.  M. 

22&^.  2iero  of  gauge  cut  by  United  States  on  west  side  of  first  pier  east  of  draw  of 
Keitiisburg  Bridge. 

232.  B.  M.  af  Keithsburg,  on  stone  doorstep  of  brick  building,  northwest  comer 
Main  and  Second  streets,  extreme  west  doorway  and  west  side  of  same  on  Main 
street. 

235.  B.  M.  at  Oquawka,  doorstep  of  Journal  Printing  Office,  raised  portion,  west  side. 

237i.  Zero  United  States  gauge  cut  in  east  side  of  first  pier  west  of  pivot  pier. 

247.  B.  M.  spike  in  north  side  of  foundation  of  mill  at  Dallas,  12  feet  from  lower 
side  of  Dallas  City  Flour  Mill  chimney. 

248.  B.  M.  at  Pontoosuc,  on  upper  surface  of  dressed  stone  joining  water  sill  at  east 
frkce  of  northeast  comer  of  Schaum's  Flour  Mill.  (Note. — ^lliis  B.  M.  is  covered  by  a 
walL  but  the  outside  edge  of  the  stone  can  be  found.) 

249.  B.  M.  spike  in  root  of  Cottonwood  tree  at  foot  of  road  coming  down  to  river, 
below  Stone  Bridge,  at  Appanoooe. 
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250.  B.  M.  at  Fort  Madison,  on  top  layer  of  downstream  end  of  Iowa  abntoientr  at 
southwest  corner  of  stone,  Atchison,  Topeka  and  Santa  Fe  Bridge. 

254.  P.  B.  M.  at  Montrose.  Bolt  horizontal  in  upper  foundation  stone  of  brick  sUh« 
building  on  south  comer  Main  and  Cedar  streets,  on  east  side  3  feet  from  north  cor- 
ner, marked :  U.  S.  P.  B.  M. 

255.  B.  M.  top  of  Mechanics  Rock. 

256.  P.  B.  M.  at  Nashville,  bolt  vertical  in  top  of  coping  of  west  wall  near  son th west 
tower  of  Quard  Lock,  marked :  U.  S.  P.  B.  M. 

257.  P.  B.  M.  above  Keokuk.  Bolt  vertical  in  coping  of  west  wall  of  sluiceway  at 
south  end  of  Middle  Lock. 

258.  P.  B.  M.  at  Keokuk.  Bolt  vertical  in  coping  of  shore  side  of  Lower  Look.  B. 
M.  is  in  recess  between  stone  steps  and  stone  pier  of  lower  tower  ou  south  side  of  pier. 

261.  B.  M.  at  Warsaw,  upstream  end  of  downstream  stone  window  sill,  river  nt>Dl 
of  Eckbohm,  Dross  &  Co.,  marked :  0  B.  M. 

264.  B.  M.  at  Alexandria,  on  downstream  comer  of  stone  doorsill,  river  front  dotff 
of  brick  building,  at  upper  end  of  town,  belonging  to  C.  Becker. 

268.  B.  M.  at  Canton,  on  top  of  foundation  northeast  corner  Camegy's  warehouse. 

272.  B.  M.  at  La  Grange,  on  downstream  end  of  second  stone  doorsill  from  north 
end  of  east  front  of  D.  C.  Skinner's  brick  building. 

275.  B.  M.  at  Quincy  Bridge,  upstream  comer  toward  shore  of  coping  stone  of  up- 
stream end  of  west  abutment,  marked,  0. 

281.  B.  M.  at  Hannibal  Bridge  on  northeast  comer  coping  stone  west  abutment, 
marked  0. 

299.  P.  B.  M.  at  Louisiana  Bridge,  copper  bolt  set  vertically  in  top  surface  of  top 
stone  forming  the  northeast  corner  of  the  west  abutment  of  bridge  over  Mississippi 
River. 

P.  B.  M.,  bolt  horizontal  in  southeast  comer  stone  of  Carroll  House,  ClarksviUe, 
Mo.  Stone  is  at  head  of  stairs  leading  to  basement.  Bolt  set  in  south  face  of  stone 
about  10  inches  above  sidewalk. 

299.  B.  M.  at  Hamburg,  top  of  upstream  outer  comer  of  stone  wall  in  front  of  H. 
Broadfisher's,  marked  0. 

301.  P.  B.  M.,  point  one-half  inch  from  south  comer  and  one-half  inch  from  east 
side  of  shore-line  triangulation  stone,  38  meters  east  of  river  bank  and  about  260 
meters  below  Island  482,  midway  opposite  two  houses  on  Westport  Island^  a  new 
house  quite  near  B.  M.,  and  a  warehouse  a  little  way  below  "  Wildwood." 

306.  P.  B.  M.,  bolt  horizontal  in  north  face  of  large  bowlder,  partly  imbedded,  about 
40  meters  around  east  from  northwest  comer  of  bluff  rocks  below  Hastings  Landing; 
about  225  meters  below  warehouse  on  land  of  E.  B.  Brown.  It  is  third  large  bowlder 
at  foot  of  hill  on  north  side  of  comer  west  fr'om  top  of  bank  of  small  branch  that 
empties  in  river  below  warehouse,  and  is  about  8  meters  east  from  fence  that  leads 
about  southwest  from  east  side  of  warehouse  at  landing. 

313.  P.  B.  M.,  bolt  in  east  end  of  doorstep  of  east  door  in  Allen's  brick  building 
a^oining  Grafton  Flour  Mills.    It  is  104  millimeters  from  front  surface  of  step. 

316:  B.  M.  at  Jersey  Landing,  top  of  ringbolt  at  downstream  end,  comer  toward 
river  of  stone  warehouse  of  T.  F.  Hausell. 

317.  P.  B.  M.,  bolt  vertical  in  east  end  of  water  table  on  south  side  of  Alton  Water- 
works building,  in  sixth  window  from  comer. 
Very  respectfully,  your  obedient  servant^ 

C.  W.  Durham. 
AituUmt  Engtneer, 

Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S.  A, 


Z3. 

IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIYEB. 

There  was  available  for  this  work  July  1, 1892,  the  sum  of  95,842.4^. 
During  the  year  a  brick  machine  shop  was  built  at  the  lower  lock  of 
the  canal  and  the  same  was  provided  with  steam  connections  and  the 
necessary  tools  and  appliances.  A  small  amount  of  riprap  rock  was 
placed  in  repairs  to  canal  embankmentb 
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It  is  proposed  with  the  balance  available  to  rebuild  in  a  substantial 
manner  the  guide  piers  above  the  Guard  Lock  and  to  remove  some 
projecting  points  of  rc^k  in  the  channel  below  Montrose,  Iowa. 

No  further  appropriation  is  required  for  the  completion  of  this  im- 
provement in  accordance  with  approved  project. 

Abstract  of  appropriations. 

By  act  approved — 

June  23, 1866 $200,000 

Maroli2,1867 500,000 

Jnly  25, 1868  (»Uotment> 300,000 

April  10, 1869  (allotment) 178,200 

December  23, 1869 1 200,000 

July  U,  1870 400,000 

January  18, 1871 841,000 

March  3, 1871 250,000 

June  10, 1872 400,000 

March  3, 1873 400,000 

June  23, 1874 400,000 

March  3, 1875 480,000 

Augu8tli,1876 230,000 

June  18, 1878  (allotment) 62, 500 

March  3, 1879 25,000 

June  14, 1880 20,000 

March  3, 1881 25,000 

By  act  passed  AnguBt  2, 1882 30,000 

By  act  approved  July  5, 1884 *. 50,000 

By  act  approved  August  5, 1886 26,250 

By  act  of  August  11, 1888 35,000 

By  act  of  September  19, 1890 22,000 

4, 574, 950 

Money  statement 

Jnly  1, 1892,  balance  unexx>ended $5,842.43 

Jane  90, 18SK3,  amount  expended  during  fiscal  year 3, 161. 98 

July  1, 1893,  balance  unexpended 2,681.45 


Z  4. 
OPERATING  AND  CARE  OP  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Canal  was  open  for  navigation  during  the  year  237 
days,  daring  which  time  there  passed  throagh  it  670  steamboats  and 
234  barges,  carrying  10,846  passengers,  31,318  tons  of  merchandise,  and 
53,257  bnshels  of  grain.  There  also  passed  through  the  canal  80,190,519 
feet  of  lamber,  16,350,200  feet  of  logs,  29,121,020  shingles,  and  28,896,260 
laths. 

The  expenses  of  oi>erating  and  caring  for  the  Des  Moines  Eapids 
Canal  and  Dry  Dock,  indading  extensive  dredging  and  the  ordinary 
repairs  to  gates,  machinery,  and  plant  during  the  past  year,  have  been 
#51,104.12..  These  expenses  are  provided  for  by  an  indefinite  appro- 
priation made  by  act  of  March  3, 1881. 

It  will  i^robably  be  necessary  to  rebuild  the  gates  at  lower  lock  during 
the  coming  year,  and  ordinary  repairs  to  the  other  gates,  the  culverts, 
and  canal  embankment  will  be  needed. 

A  large  amount  of  dredging  was  done  during  the  psust  year,  and  more 
will  be  needed  during  coming  year» 
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The  dry  dock  has  been  coDstantly  in  nse,  and,  at  times,  when  not  re- 
quired for  repairs  to  portions  of  the  Government  plant,  boats  and  barges 
belonging  to  private  parties  have  been  docked  and  repaired.  The  dock- 
age fees  collected  from  private  parties  daring  the  fiscal  year  amounted 
to  $138.50. 

A  storage  shed  was  built  at  the  lower  end  of  the  dock.  The  expense 
of  operating  the  canal  is  slightly  increased  by  operating  the  dock  as  an 
accessory  work,  but  such  increase  is  more  than  offset  by  the  facilities 
furnished  for  repair  of  Government  boats  and  the  amounts  received 
from  dockage  fees.  The  boom,  constructed  in  accordance  with  act  of 
Congress  for  connecting  outer  wall  of  the  canal  with  the  pier  of  the 
Keokuk  and  Hannibal  Bridge,  requires  repairs  and  must  be  taken  into 
the  canal  at  the  close  of  navigation  and  put  out  again  in  the  spring. 
An  item  for  the  expense  of  such  repairs  and  labor  is  included  in  esti- 
mate of  cost  of  operating  and  caring  for  canal  for  the  coming  fiscal 
year. 

Tables  are  given  herewith  showing  details  of  expenditure  and  traffic, 
and  comparative  expenditure  and  traffic  statements  are  submitted.  A 
list  of  vessels  docked  at  the  dry  dock  is  appended. 

The  operating  and  care  of  the  canal  and  dry  dock  are  in  the  immedi- 
ate charge  of  Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report 
is  appended. 

i 

i 

AhstrMt  of  appropriatioM, 

By  act  approyed — 

April  80, 1878 $7,500.00 

June  18,  1878  (allotment) 32,500.00 

March  3, 1879 40,000.00 

June  14, 1880 30,000.00 

March  3, 1881,  for  fiscal  year  ending — 

June  30,  1882 46,000.00 

June  30.  1883 75,000.00 

June  30, 1884 47,000.00 

June  30, 1885 40,500.00 

June  30,  1886 : 43,000.00 

June30,  1887 44,000.00 

June  30,  1888 42,000.00 

June  30,  1889 39,000.00 

June  30.  1890 43,837.97 

June  30,  1891 43,995.80 

June  30,  1892 44,000.00 

June  30, 1893 58,000.00 

Total 675,333.77 

Money  statement 

July  1, 1892,  balance  on  hand $32.88 

June  SiO,  1893,  amount  drawn  from  Treasury  under  indefinite 

appropriation # $51, 000 

June  30, 1893,  amount  called  for  but  not  received 7, 000 

58,000.00 

58,032.88 
June  30, 1893,  amount  expended  during  fiscal  year 67, 057. 21 

June  30,  1893,  balance  on  hand 976.67 

Jul^  1;  1893;  outstanding;  liabilities 1,628.16 
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lAaiiof  VMMff  doe*M2  oXikt  i^  dock  at  the  Des  Mainea  Rapids  Canal  during  the  fiecal 

year  ending  June  SO,  1893, 


Desifpiation. 


Staftiner  Lotos 

Dump  boat  D 

DanBD  boat  No.  8  — 

TowDoat  Fnry 

Dredge  AJax 

Towboat  Coal  lilu^ 

Flat  Ko.  40 , 

flat  No.  43 

Flat  Ko.  98 

Flat  Ko.  30 

Flat  No.  82 

Dredge  Plioenix 

Flat  No.  32 

Flat  No.  79 

FlatC 

FlatX 

FUtG 

DredfEe  Vulcan 

I«aunch  Iris 

Flat  No.  50 

Dnnip  boat  D 

Pipe  boat  No.  1 ...... 


Dredge  Vulcan 


Quarter  boat  No.  48 

£aunch  Iris 

Pipe  boat  No.2 

Pipe  boat  No.4 

Pipe  boat  No.  3 

Flat  No.  33 

Dump  boat  No.  1 . . . 
Dump  boat  C 


Date  of 

entering 

dock. 


1892. 
July  5 
July  12 
July  15 
Jnly  25 
July  28 
July  28 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug.  12 
Aug.  9 
Aug.  12 
Aug.  12 
Aug.  16 
Aug.  24 

Aug.  20 

Aug.  24 
Sept.  3 
Sept.  9 
Sept.  17 
Sept.  28 
Sept.  28 
CKt.  8 
Oct.     8 


Date  of 

leaving 

dock. 


1892. 
July  9 
July  15 
July  18 
July  27 
Aug.  2 
Sept.  12 
Aug.  5 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug.  12 
Aug.  9 
Aug.  12 
Aug.  20 
Aug.  13 
Aug.  16 
Aug.  13 
Aug.  24 
Aug.  20 
Aug.  27 

1803. 
June  26 

1892. 
Sept.  28 
Sept.  3 
Sept.  17 
Sept.  22 
Oc^.  7 
Oct.  8 
Oct.  15 
Oct    20 


Designation. 


Date  of 

entering 

dock. 


I     1892. 
PipeboatNo.1 Oct.   15 

i 
DumpboatB Oct.   20 

I 

Steamer  General  Barnard ....  Not.  3 

Dump  boat  C (Nov  6 

Dredge  Pli«pnix., .Nov.  7 

DumpboatNo.4 Nov.  7 


Launch  Iris 

Towboat  Success 

Dredge  Ajax 

Dump  bout  D 

Building  boat  No.  53 
Building  boat  No.  03 
Quarter  boat  No.  56  . 

Launch  Edith 

Pile-driver  No. 58  ... 

Dump  boat  B 

Dump  boatD 


Towboat  Vixen 

Dump  boats  5  and  6 

Steamer  Gem  City  * 

Steamer  City  of  Quiucy*. 

Steamer  Kit  Carson* 

Steamer  Patntl , 

Quarter  boat  Illinois 

Steamer  Josephine* 

Suartor  boat  Na  46 
argeNo.87 ., 

ltargeNo.62 

Barge  No.  88 


Nov.  20 
Nov.  20 
Nov.  20 
Nov.  20 
Nov.  20 
Nov.  20 
Nov.  20 
Nov.  20 
Nov.  20  I 
Oct.  20  ! 
Nov.  20 

1893. 
Apr.  U 
Apr.  15 
Apr.  6 
Apr.  9 
Apr.  14 
Apr.  17 
Apr.  13 
May  21 
June  20 
June  26 
Juno  26  : 
Juno  29  I 


Date  of 

leaving 

dock. 


1892. 
Oct.     17 

1893. 
Apr.      5 

1892. 
Nov.      4 
Nov.    13 
Nov.    20 
Nov.    20 

1893. 
Apr.  5 
Hay  13 
Apr.  11 
Apr.  6 
June  30 
Apr.  5 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


Apr.  11 

Apr.  T7 

Apr.  6 

Apr.  9 

Apr.  15 

May  13 

May  31 

June  3 

June  29 

June  29 

June  29 
(t) 


*  Belongs  to  private  parties. 


tStiU  in  dock. 


Expenditures  f<fr  operating  and  care  of  Dee  Moines  Rapids  Canal  for  fiscal  year  ending  June 

SO,  1893. 


Month. 


1892. 


Jnly 

Angnst... 
September. 
October.... 
Noveniber . 
December.. 


1898. 


January . 
February 
Kareh.... 
April..... 

May 

Jone 


Office  and  administration. 


Salaries.  Supplies. 


$506.00 
375.00 


250.00 
750.00 
500.00 


500.00 


Total 


1,375.00 
437.50 


037.50 


5,720.00 


$11.66 


Miscel- 
laneous. 


13.20 
9.80 


14.95 


18.45 
26.98 
24.00 
4.60 
13.50 


137.13 


f21.28 


2L28 


28.90 
40.47 
26.80 


ToUl. 


$627.93 
375.00 
13.20 
259.80 
750.00 
514.95 


521.28 

18.45 

1.430.88 

501.97 

3L40 

951.00 


Canal  and  locks. 


Labor. 

$1,425.00 

1, 510. 00 

5L33 

1,430.00 

2,912.50 

1,270.00 

1,270.00 
'2*573.'34* 

1,470.00 

235.00 

3, 317. 50 

138.73  '  5,996.86  |17,464.67 


Suppli 


$263.62 
123.04 
209.51 
30L47 
1^.35 
17.98 


84.61 
19.16 
189.47 
146.58 
211. 91 
438.94 


Current 
repairs. 


$186.60 
406.26 
417. 75 
540.68 
903.08 
717.17 


666.58 
63.29 
1, 352. 90 
455.45 
37L08 
841.51 


2, 162. 64     6, 822. 35 


Total. 


$1,875.22 
2, 039. 30 
67K.59 
2, 272. 15 
3,971.93 
2,005.16 


1,921.19 
32.45 
4, 115. 71 
2,072.03 
817.09 
4.597.95 


26,440.66 
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Et^^0Hditure9  far  operating  amd  eare  0/  Df$  Mmne9  Rtq^id§  CmuU  f^rJUe&l 

June  SOf  189S — Continved. 


Month* 


1802. 


July 

August 

September 

October ;, 

H^OTOBber 

December 


1898. 


Jmaary. . 

February 

MMoh... 

^:.::: 

June 


TotiJ. 


Dredgbig  eeiuiL 


Labor. 


$3,388.11 

808.83 

40.00 

148.18 


1,080.82 


3,237.38 


8,712.77 


Sopplies. 


1629.44 

1,237.00 

234.21 

147.30 

202.28 


1.90 


175.08 

484.92 

1,368.81 


4,48L53 


Current 


184.97 
667.56 
427.06 
91.25 
703.93 
231.13 


1,896.94 
23.87 

1,067.U 
283.84 
80L33 
295.^ 


5.464.30 


T&tid. 


9n4.u 

5, 182.76 
1,469.63 

f7&S5 
1.054.34 

2IL1S 


.84 

28.87 

1.067.U 

1,660.29 

786.25 

4,90La 


18.666.60 


2,i«La 

&.77t.ff 

3,7a.a 


S.8CL& 

ULTT 

•.6taLii 

4,U4.S 

!,< 
10. 


51,164.n 


Camparaiive  wpendituree  of  operating  and  eare  of  Dee  Moinee  Bapide  Canal  f&r  ike  Jieeei 

fears  188^9$, 


Year. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1801 
1892 
1898 


Office  and  administration. 

Salaries. 

Supplies. 

Miscel- 
laneous. 

Total. 

13.710.00 

$161.60 

$550.62 

• 

$4,422.81 

4, 821. 12 

289.86 

449.52 

5,560.50 

5,045.22 

200.12 

665.62 

5.519.96 

5,015.00 

245.31 

573.88 

5,834.19 

5.225.00 

209.12 

432.10 

5,866.22 

4,375.00 

85.19 

424.48 

4,884.67 

4,870.00 

154.04 

481.70 

5,506.74 

3,750.00 

26.80 

318.82 

4,095.62 

4,425.00 

120.84 

238.03 

4,783.87 

5,175.00 

162.76 

113.88 

5,451.14 

4.495.00 

156.04 

210. 75 

4,861.79 

5,720.00 

137.13 

188.78 

5,995.86 

Canal  and  loeka. 


Labor. 


$21,122.70 
25,818.40 
17.654.23 
17,615.97 
17,731.76 
18,826.23 
16.892.82 
17,24L79 
18.245.07 
18,785.73 
18.990.98 
17,464.67 


Supplies. 


$1,664.06 
2,216.87 
4,344.51 
1,995.92 
2,226l23 
2,752.80 
1,9^94 
2,277.97 
2.876.55 
2,725.27 
1,612.98 
2,162.64 


$1,M«.03 
3,203.01 
1,291.20 
5,287.88 
5,668L87 
S,775.6» 
7,972.29 
8,689.20 
f .  oSow  00 

11,861.81 
6.012.20 
6.822.35 


9S4,m» 

31.23ILB 

K8A77 
26.iU.ll 


28.  fit. » 


Tear. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1801 
1892 
1898 


Dredging  canaL 


Labor. 


$2,840.43 
4,766.98 
7,485.45 
8,853.12 
4,984.55 
6,149.45 
5,084.77 
5, 573. 56 
8,196.58 
3,563.51 

11,333.23 
8,712.77 


Supplies. 


$572.09 
1,538.80 
4,780.32 
8.580.69 
8,017.49 
3, 810. 12 
2,267.62 
3,m06 
1,260.78 
1,906.63 
6,370.52 
4,481.58 


Bepairs. 


$846.58 
598.04 
1,262.02 
1,888.73 
3,530.41 
2,453.98 
1,808.85 
2,470.17 
6,284.07 
702.61 
4,250.47 
5,464.80 


Contract. 


$14,080.39 
30,066.17 


TotaL 


$17,839.49 
37,568.94 
13,536.79 
13,822.54 
11,532.45 
12,413.55 

9, 16L  24 
11.560.79 
10,74L4S 

6,172.75 
21,963.22 
18,658.60 


Misoel. 
laneoos. 


$68.75 

8,564.07 

686.73 


1,827.32 


toUL 


#47,«LM 
77.96in 
4S,26Lfi 
411I1SI 
41,fM.B 


51.59lLn 
41.  Mi  It 
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Tr^fie  itolcMMt «/  O*  Z)w  XMm*  Bvpidi  Canal /or  thaJUeal  star  enHns  Jnn*  90, 1893. 
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Amount  of  material  removed  from  the  Dee  Moinee  Rapide  Canal  from  June  SO,  1878,  to 

June  SO,  189S, 


Fiscal  ye«i*8. 

Bemored 
by  United 

States 
dredges. 

Bemoved 
by  teams. 

Remored 
bycontraet. 

TMdL 

1879 

Cubic  ydt. 

8,700 

26.496 

9,003 

18,031 

22,717 

52,616 

38,097 

65,970 

78,537 

47.333 

86,278 

23,830 

46,751 

149,618 

113,  OM 

Cubieydt. 

OubUydt. 

ObNey«b. 

a.  TBI 

1880 

1,228 

11,558 

SB.3ST 

1881 

9.  Mi 

1882 

49,758 
90,858 

€7.19 

1883 

113.  ITS 

1884 

SXiti 

1885 , 

38.017 

1886 

•5, 071 

1887 

72.637 

1888 

47.  SB 

1889 

M.29I 

1890 

S3.fSi 

1891 

4C151 

1892 

149.  Ill 

1893 

UXiM 

Grand  total ^ 

941.91 

In  addition  to  the  above  there  have  been  removed  from  the  head  of  the  channel  at 
Montrose,  during  the  fiscal  years  ending  June  30, 18^3, 1884,  and  1885,  16,643,  25y315| 
and'6,007  cubic  yards  of  material,  respectively;  total,  47,965  cubic  yards. 


beport  of  mr.  m.  meiqs,  u.  8.  civil  rnqikeer. 

United  States  Engineer  Officb, 

Keokuk,  Iowa,  July  1,  1S9S. 

Major:  I  have  the  honor  to  snbroit  the  following  report  on  ''operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock  "  for  the  fiscal  year  ending  June  30, 1888. 
The  canal  was  open  for  navigation  237  days,  and  closed  128.  Navigation  eloaed 
November  23,  18^,  and  opened  April  1, 1893,  though  a  few  boats  were  locked  tbiongh 
bv  hand  after  and  before  these  dates,  the  steam  machinery  being  laid  up. 

'High  water  prevailed  July  1  to  30, 1892,  and  April  1  to  June  %  1893,  the  highest 
sta^e  being  reached  being  19.25  feet  above  low  water  of  1864.  The  water  f«Il  to  ta 
ordinary  low  stage  during  the  fall  months  of  1892^  The  river  closed  December  2S» 
1892,  and  the  ice  moved  out  of  the  rapids  March  9,*1893. 

Repair e  to  canal  embankment, — No  repairs  to  the  canal  embankment  haTe  been 
required,  except  just  above  the  middle  lock,  where  old  leaks  broke  out  afreah  and 
kept  the  dry  dock  constantly  wet.  While  these  leaks  were  not  at  all  dangeroas, 
they  steadily  increased  year  by  year,  and,  at  times  when  the  river  was  too  hifh  to 
dram  the  dock  without  pumping,  the  leakage  severely  taxed  the  12-ineh  centruogal 
pump  used  for  that  purpose.  In  October,  1892,  a  small  steam  pile-driver  waa  rigged 
up  temporarily,  and  350  linear  feet  of  the  bank  between  the  canal  and  the  dock  were 
lined  with  sheet  piling.  Three-inch  plank,  12  feet  long,  tongned  and  grooved,  woe 
used  and  driven  the  full  length,  a  trench  2  feet  deep  having  first  been  excavated  te 
drive  them  in. 

This  work  was  completed  November  16,  and  proved  entirely  effectual,  oompletely 
cutting  ofi'  all  the  leaks  and  making  the  dock  very  easy  to  pump. 

Bepaire  to  gates,  machinery,  and  buildings. — The  rebuilding  of  the  lower  lock  £atei 
has  been  again  deferred,  as  careful  examination  showed  them  to  be  capable  of  run- 
ning another  season  without  rebuilding.  At  present  the  middle  lock  gates  are  in 
the  worst  condition  of  any,  and  will  have  to  be  extensively  repaired  next  winter. 
8 man  repairs  were  made  to  the  gates  at  all  the  locks.  Some  of  the  hydranlie  pipe* 
at  the  head  of  the  middle  look  were  repaired,  and  a  broken  gate  (culvert)  ait  the 
upper  end  of  the  lower  lock  was  replaced,  by  the  assistance  of  a  diver.  AH 
machinery  was  overhauled,  and  new  packing  was  pnt  in  the  hydraulic  cvlinden. 
At  the  lower  lock  one  of  the  cylinders  in  the  upper  outside  tower  waa  burst  by 
frost,  and  will  have  to  be  replaced.  Temporary  repairs  were  made,  to  enable  it  to 
go  through  the  present  season. 

Repairs  to  plant. — The  dredges  Phcenix,  Vulcan,  and  AJax  and  towboats  Ary, 
Vixen,  Lucia,  and  Iris,  engaged  in  the  dredging  operations,  were  repaired  at  tibM 
expense  of  the  canal,  and  the  cost  charged  to  dredging.  The  canal  dredge  J^feui  it 
now  17  years  old,  and  will  soon  have  to  be  completely  rebuilt.  Damp  boats  "B" 
and  "D^^  were  entirely  rebtiiit  and  some  improvements  in  their  oonstmctioii,  die* 
tated  by  experience,  were  effected.    Several  canal  barges  also  reoeived  minor ' 
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Boom  below  the  lower  lock. — The  boom  was  taken  in  October  26,  1891,  and  re- 
placed April  10  and  11. 1893,  by  the  snag  boat  General  Barnard.  It  lay  during  the 
winter  in  the  canal  above  the  lower  lock.  During  the  past  season  two  of  tbn  large 
mooring  chains  hare  been  broken  by  the  Impact  of  rafts  or  other  tows.  These  chains 
are  of  i-inch  iron,  and  seem  to  have  no  saperabondance  of  strength.  They  will  be 
replaced  as  soon  as  the  water  falls  sufficiently  to  admit  of  drilling  the  holes  for  new 
fastenings. 

The  manenyering  winches  were  overhauled  and  heavier  gears  substituted  where 
the  old  ones  next  the  chain  sheave  had  been  found  too  light  for  the  work  required 
of  them.  In  general  the  boom  has  answered  its  purpose  excellently  and  has  given 
bnt  little  trouble.  There  has  been  but  one  case  of  trouble  with  drift,  and  that  not 
serious,  notwithstanding  the  high  water.  It  was  painted  one  coat  of  mineral  paint, 
the  top  rail  being  painted  white. 

Machint  shop  at  tower  lock. — ^The  new  brick  machine  shop  authorized  last  year  has 
been  finished  and  was  ready  for  occupancy  January  1, 1893.  Contractor  F.  L.  Griffey 
poshed  the  work  along  notwithstanding  the  cold  weather,  and  the  machine  tools 
were  transferred  horn  the  old  shop  in  the  latter  part  of  December,  1892.  This  new 
shop  Is  30  by  60  feet,  two  stories  high,  with  large  storage  room  above  for  the  many 
patterns  owned  by  the  Gk>vemment.  It  is  well  heated  by  exhaust  steam  from  the 
engine,  and  is  most  convenient  and  comfortable.  During  the  year  there  have  been 
added  to  its  equipment  some  much-needed  tools,  namely,  one  lathe,  18-inch  swing, 
8- foot  bed;  one  twist-drill  grinder,  a  set  of  planer  centers,  a  large  bench  vise,  and  a 
portable  drilling  apparatus.  A  very  large  amount  of  necessary  work  was  accom- 
plished in  the  machine  shop  by  the  canal  employ^  during  the  winter  months  in 
overhauling  and  repairing  the  canal  machinery,  as  well  as  that  of  the  large  plant 
employed  on  river  improvements  in  general.  Tnis  work  is  repaid  the  canal  in  the 
use  of  the  river  improvement,  dredges,  and  towboats,  which  at  high  water  are  able 
to  assist  in  keeping  the  canal  clear  of  deposit  at  a  time  when  the  stage  of  water  is 
nnfavorable  for  river  works,  but  most  profitable  for  dredging  operations  in  the 
canal.  Among  the  works  accomplished  in  the  shop  may  be  mentioned:  Rebuilding 
the  capstan  engine  of  the  Coal  Bluff;  repairs  to  capstans  of  the  Vixen  and  Parke; 
building  a  new  2^yard  dipper  for  the  Pkinix;  rebuilding  the  supply  pumps  of  the 
yixen,  Stella,  IrU,  and  Luda;  building  two  drill  carriages  and  the  screws  and  ma- 
chinery for  operating  the  two  steam  drills  of  new  drill  boat  No.  6;  building  a  double 
capstan  engine  and  capstan  for  drill  boat;  new  packing  rings  for  the  main  engines 
of  the  /m,  SteUa,  Lucia,  and  Vixen  ;  remodeling  the  reversing  gear  of  the  steamer 
Parke,  and  much  other  miscellaneous  work. 

Opm-aUng  dru  dock.— The  dock  has  been  in  constant  and  increasing  nse  during  the 
whole  year.  A  new  timber  shed,  30  by  75  feet,  for  storing  oak  and  valuable  lumber, 
has  been  erected.  A  great  deal  of  repair  work  has  been  carried  on,  both  to  canal 
dredges  and  towboats  and  to  the  floating  plant  belonging  to  the  general  river  im- 
provement. The  table  appended  shows  the  boats  docked.  Very  heavy  repairs  were 
made  on  the  steamer  Coal  Bluff  and  the  dredge  Vulcan.    The  launch  Iri*  was  com- 

Sletely  rebuilt.  Six  new  office  boats,  12  by  d&  feet,  were  constructed,  and  one  coal 
at  (No.  53)  is  almost  finished.  One  new  drill  boat,  80  by  20.  is  well  under  way, 
and  four  new  building  boats  have  been  begun.  A  large  number  of  private  boats 
have  used  the  dock  for  slight  repairs  not  requiring  over  two  days  to  accomplish. 
The  snag  boat  General  Barnard  was  docked,  and  also  the  Mississippi  River  Commis- 
sion ste^er  Patrol  and  survey  boat  IlHnois. 

The  total  receipts  from  dockage  fees  of  private  boats  was  $138.50. 

Dredging  canal. — A  survey  was  made  of  the  entire  canal  April  3  and  4, 1893,  which 
showed  great  improvement,  due  to  the  radical  dredging  operations  undertaken  last 
fiscal  year.  The  same  work  has  been  continued  this  season,  but  still  a  large  amount 
of  dr^ging  remains. 

Dredging  was  mostly  carried  on  in  the  upper  and  lower  levels  of  the  canal.  In 
October  a  shoal  developed  between  the  lower  lock  and  the  Keokuk  and  Hamilton 
bridge  that  gave  considerable  trouble.  The  Phctnix  and  Irie  were  employed  about 
n  week  in  its  removal.  This  shoal  appeared  due  to  a  log  that  had  floated  in,  and 
which  caused  the  formation  of  a  sand  bar. 

During  the  fiscal  year  there  has  been  removed  as  follows : 

From  the  upper  level cubic  yards..    64,530 

From  the  lower  level do 47,281 

From  below  lower  lock do-...      2,143 

Total 1...  113,954 

The  cost  of  the  dredging  during  the  fiscal  year,  exclusive  of  general  superin* 
tendence  and  office  expenses  and  ohargeti  for  nse  and  deterioration  of  plant,  was 
$4,901.43. 

A  table  it  added  showing  the  comparative  dredging  operations  since  the  opening 
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of  the  canaL  Ab  will  be  seen,  1,000,000  cubic  yards  of  ezcaTation  will  shortly  .be 
reached,  distribnted  over  seventeen  ^ears.  Part  of  this  deposit  was  no  doubt  aecu- 
mulated  during  the  years  of  building  the  canal,  but  is  more  than  offset  by  what 
remains  undredged.  This  is  at  present  an  average  of  removal  of  nearly  60,000  cubic 
yards  per  annum,  or  about  five- months'  steady  work  for  the  canal  dredge  with  stn- 
gle  crew,  or  working  two  shifts  a  little  less  than  half  that  time. 

Change$  due  to  the  eight-hour  law  of  August  1, 1892. — In  confonmty  with  instruc- 
tions, lock  crews  were  arranged  on  an  eight-hour  basis  June  18,  1893.  The  twelve- 
hour  watch  of  these  men  up  to  that  time  was  oppressive,  and  the  night  crew,  e^»e- 
cially,  suffered.  The  change  was  very  gratifying  to  the  men  and  added  only  six  to 
the  look  force.  As  now  divided,  there  are  three  watches  of  three  men  each  at  the 
three  locks  instead  of  four  on  the  day  watch  and  three  on  the  night  watch. 

The  dredge  has  been  worked  on  the  eight-hour  system  since  April  1,  1893.  It  ii 
too  soon  to  estimate  the  difference  in  cost  per  cubic  yard  of  dredging,  but  it  will  no 
doubt  be  appreciable. 

During  tne  past  year  I  have  been  ably  assisted  by  Mr.  John  B.  Carpenter,  acting 
superintendent,  and  Mr.  O.  S.  Willey,  clerk. 
Very  respectfully,  your  obedient  servant^ 

M.  Meiqs, 
U.  8.  CivU  MngimMT. 

M%J.  A.  Mackenzie, 

Corpe  of  Engineers,  U,  8»  A» 


PKELIMINARY  EXAMINATION  OF  HAMBURG  BAY,  ON  THE  MISSISSIPPI 

RIVER,  IN  CALHOUN  COUNTY,  ILL. 

(Printed  in  Hoaae  Ex.  Doc.  Ko.  36,  Fifty-second  Congrese,  aeoond  seuion.] 

Office  of  the  Ohief  of  Enoineers^ 

United  States  Army, 
Washington,  D.  0.,  December  5, 1892. 

Sir:  I  have  the  honor  to  submit  the  accompanyiiig  copy  of  report 
dated  November  7, 1892,  by  Maj.  A.  Mackenzie,  Corps  of  Engineers, 
upon  preliminary  examination  of  Hamburg  Bay,  on  the  Mississippi 
Biver,  in  Oalhoun  County,  UL,  made  in  compliance  with  proviaioiifl 
of  the  river  and  harbor  act  approved  July  13, 1892. 

From  this  report  it  appears  that  a  survey  of  a  portion  of  Hamburg 
Bay  was  made  in  1884,  and  that  an  examination  of  the  bars  in  the  baf 
was  made  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
1886;  also  that  some  dredging  was  done  near  the  mouth  of  the  bay  in 
1886  and  1889. 

Major  Mackenzie  states  that  all  the  beneficial  results  secured  by 
former  dredging  have  been  obliterated  by  new  deposits,  but  that  the 
bay  itself  is  a  fine  one  and  undoubtedly  worthy  of  improvement  by  the 
General  Government  to  an  extent  justified  by  the  interest  of  the  com- 
merce and  navigation  concerned.  The  information  now  on  hand  aod 
such  additional  surveys  and  examinations  as  can  be  made  in  connectioD 
with  the  improvement  of  the  Mississippi  Biver  will  permit  at  any  time 
the  means  of  preparing  plans  and  estimates  for  the  improvement  of  Uus 
locality. 

These  views  meet  with  the  concurrence  of  the  Division  Engineer^  C<d. 
O.  M.  Poe,  Corps  of  Engineers,  and  of  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 

Hon.  S.  B.  Eleins, 

Secretary  of  War. 
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report  op  haj.  a.  mackenzie,  oorps  op  engineers. 

United  States  Engineer  Opfioe, 

Rock  Islandj  TlLj  November  7j  1892. 

General  :  The  river  and  harbor  act  of  July  13, 1892,  provides  for  a 
preliminary  examination  of  ^^  Hamburg  Bay,  on  the  Mississippi  River, 
in  Calhoun  Oonnty,  U\P  This  examination  was  assigned  to  me  by  let- 
ter of  the  Chief  of  Engineers  dated  July  14, 1892. 

A  survey  of  a  portion  of  this  bay  was  made  under  the  direction  of 
Maj.  £.  H.  Bufifher,  Corps  of  Engineers,  in  1884. 

The  river  and  harbor  act  of  August  5, 1886,  under  item  for  <<  Improv- 
ing Mississippi  Biver  from  Des  Moines  Bapids  to  the  mouth  of  the 
Illinois  Biver,''  provided  for  "removal  of  the  bars  at  the  mouth  of 
.•  •  •  Hamburg  Bay,"  and  also  provided  for  an  examination  or  sur- 
vey of  "  bars  in  Hamburg  Bay.'' 

The  river  and  harbor  act  of  August  11 ,  1888,  under  item  for  "  Im- 
proving Mississippi  Biver  from  Des  Moines  Bapids  to  the  mouth  of 
Illinois  Biver,"  provided  for  "  removing  bars  at  the  mouth  of  •  •  • 
Hamburg  Bay,  if,  in  the  opinion  of  the  Secretary  of  War,  the  same  is 
deemed  advisable  in  the  interest  of  commerce  and  navigation." 

Under  date  of  January  17, 1887,  Major  Buffiner  submitted  a  prelimi- 
nary report  upon  the  "  bars  in  Hamburg  Bay,"  from  which  the  follow- 
ing extracts  are  given: 

Hamburg  Bay  is  an  oatlet  into  the  Mifwisaippi  of  sereral  drainage  streams,  which 
cover  an  area  of  perhaps  650  square  miles.  These  streams,  which  wonld  in  many 
cases  empty  into  the  river  direct,  have  been  diverted  by  the  levee  known  as  the  ''  Snv 
Levee''  into  a  common  drainage  outlet  through  Hamburg  Bay,  the  mouth  of  which 
i»  12  miles  below  Clarksville  and  31  above  the  mouth  of  the  Illinois  River.  A  rail- 
road crosses  the  river  at  Louisiana,  and  below  that  road,  in  the  angle  between  the 
niinois  and  the  Mississippi,  is  an  area  largely  depending  upon  the  rivers  as  the  means 
communication. 

The  shipping  points  of  the  vicinity  in  question  are  Hamborg,  3  miles  below  the 
mouth  of  toe  bay,  and  Bayville,  1^  miles  up  th*e  bay.  When  the  stage  of  water 
permits  there  is  a  steamer,  the  Bald  Eaghy  which  makea  triweekly  tnps  between 
St.  Louis  and  Clarksville,  calling  at  Bayville  both  ways.  When  the  water  is  too  low 
for  her  to  run,  the  smaller  steamer,  Dftraj  takes  her  place  in  the  trade.  It  is  known 
that  considerable  quantities  of  produce  are  shipped  by  these  boats,  but  I  have  not 
been  able  to  get  an  exact,  or  even  an  approximate,  amount  of  freight  handled. 

Hamburg  Bay  is  also  used  as  an  ice  narbor  at  times  to  winter  boats  in,  and  this 
winter  two  of  the  largest  boats  on  the  river,  the  Oem  City  and  the  Saint  Paml,  be- 
sidea  the  Flying  Eagle,  a  smaller  steamer,  and  two  barges,  are  wintering  there. 
These  boats  would  not  nave  gone  there  this  year  but  for  the  dredging  of  a  channel 
through  the  bar  at  the  mouth  of  the  bay.  this  fall. 

The  bars  are  two  in  number.  The  one  a^  the  mouth  is  now  being  dredged  in  ac- 
cordance with  the  terms  of  the  appropriation  bill  of  1886,  and  is  not  now  an  obsta- 
cle nor  will  be  for  a  time  at  any  rate.  About  a  mUe  above  the  mouth  is  a  second 
bar,  which  has  only  about  2  feet  of  water  on  it  at  low  water,  and  which  is  a  serioua 
obstacle  to  the  propter  use  of  the  bay. 

For  the  reasons  given  above,  and  supplemented  by  m v  knowledge  of  the  fact  that 
navigation  interests  of  the  locality  are  anxious  that  the  bar  should  be  removed,  I 
have  no  hesitation  in  saying  that  I  think  the  harbor  is  worthy  of  improvement. 

From  information  already  at  hand,  however,  from  prior  surveys,  it  wiU  not  be 
necessary  to  cause  further  surveys  to  oe  made. 

No  ftarther  report  on  this  subject  was  made. 

Some  dredging  was  done  under  the  direction  of  M%jor  Enffiier  near  the 
month  of  Hamburg  Bay  in  1886  and  1889. 

In  August^  1892y  the  snag  boat  General  Barnard  went  up  into  Ham- 
burg Bay»  and  an  examination  of  the  channel  depths  was  made,  and 
during  the  same  month  a  personal  examination  of  the  bay  was  made  by 
me. 
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To  determine  the  relation  of  this  bay  to  the  interests  of  commerce, 
circular  letters  were  addressed,  in  August,  1892,  te  all  parties  who  were 
known  to  be  interested  in  the  navigation  of  the  bay.  Ko  replies  hare 
been  received. 

The  report  submitted  by  Major  Buffher  in  1887  describes  the  bay,  its 
commerce,  and  the  character  of  the  obstructions  which  prevent  its 
being  fully  utilized  as  a  harbor.  The  bay  itself  is  a  fine  one,  with  deep 
water,  and,  if  it  could  be  entered  at  all  stages  of  the  river,  would  form 
a  safe  winter  harbor;  but  near  its  mouth  obstructive  bars  are  formed 
by  creeks,  there  being  at  most  times  not  sufficient  current  in  the  bay  to 
wash  away  such  creek  deposits.  Some  material  is  also  probably  brought 
into  the  bay  near  its  mouth  by  sloughs  which  connect  it  with  the  Mis- 
sissippi River. 

All  the  beneficial  results  secured  by  former  dredging  have  been  oblit- 
erated by  new  deposits,  and  it  is  probable  that  to  furnish  relief  by 
dredging  such  work  must  be  repeated  after  each  freshet  in  the  creeks 
meu^oned.  It  is  possible  a  detailed  survey  or  examination  might  show 
that  the  creeks  can  be  diverted  and  their  ii\jurious  effect  on  the  chan- 
nel of  the  bay  removed. 

This  bay  is  undoubtedly  worthy  of  improvement  by  the  General  Grov- 
ernment  to  an  extent  justified  by  the  interest  of  commerce  and  naviga- 
tion interested;  but  it  being  impracticable  for  me  to  secure  the  details 
of  such  commerce  and  navigation,  I  can  not  determine  what  work  eAouId 
be  recommended. 

The  information  now  at  hand,  and  such  additional  survejrs  and  exam- 
inations as  can  be  made  in  connection  with  the  improvement  of  the 
Mississippi  Biver,  will  permit  at  any  time  the  means  of  preparing  plans 
and  estimates  for  the  improving  of  the  channel  at  the  mouth  of  Ham- 
burg Bay,  and  no  further  special  survey  is  recommended. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8,  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

print  indorsement.] 

U.  S.  Engineee  Office, 
Detroitj  Mich.y  November  lly  1892. 

Respectfully  forwardM  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  views  of  the  district  engineer. 

O.  M.  Poe, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer j  Northwest  Divxsian* 
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Z  6. 

PRELIMINARY  EXAMINATION  OF  MISSISSIPPI  RI\rER,  IOWA  SIDE.  FROM 
MOUTH  OF  IOWA  RIVER  TO  BURLINUTON,  TO  DETERMINE  THE  BEST 
BCETHOD  OF  REMOVING  THE  BARS  AND  DEBPENING  THE  CHANNEL. 

[Priatod  in  Hoom  Ex.  Doo.  No.  88,  Fifty-Moond  CoDgrMa,  Moond  seMion.] 

Offiob  OF  The  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  JD.  0.,  December  5, 18D2. 

Sir:  The  river  and  harbor  act  approved  July  13, 1892,  provided  for 
a  prelioiinary  examination  of  Mississippi  River,  Iowa  side,  from  mouth 
of  Iowa  Hiver  to  Burlington,  to  determine  the  best  method  of  removing 
the  bars  and  deepening  the  channel. 

M{^.  A.  Mackenzie,  Corps  of  Engineers,  the  officer  in  charge  of  the 
improvement  of  the  river  from  mouth  of  the  Missouri  to  Minneapolis, 
in  a  report  dated  November  7,  1892,  copy  herewith,  states  that  a 
^^  method  of  removing  the  bars  and  deepening  the  channel  of  the  Mis- 
sissippi River  ^  was  i^opted  in  1878,  and  has  been  successfully  followed 
since  that  time;  that  the  section  of  the  Mississippi  River  referred  to  is 
worthy  of  improvement,  and  that  work  under  the  approved  method 
mentioned  has  been  in  progress  there  for  many  years,  and  surveys  of 
portions  of  the  section  are  being  made  continually  in  connection  with 
such  work  of  general  improvement.  No  further  survey  is  required,  and 
no  special  appropriations  are  needed  for  this  work,  it  being  practicable 
to  allot  such  amounts  as  are  necessary  from  the  existing  general  appro- 
priation for  improving  Mississippi  River  from  mouth  of  the  Missouri 
River  to  Minneapolis. 

These  views  are  concurred  in  by  the  division  engineer  and  by  this 
office. 

Very  respectfully^  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  JEngineet'i. 

Hon.  S.  B.  Elkins, 

Secretary  of  War. 


BEPOBT  op  MAJ.  A.  MACKENZIE,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Bock  Islandj  Illy  November  7, 189Z 

General  :  The  river  and  harbor  act  of  July  13, 1892,  provides  for  a 
preliminary  examination  of  the  ^^Mississippi  River,  Iowa  side,  from 
mouth  of  Iowa  River  to  Burlington,  to  determine  the  best  method  of 
removing  the  bars  and  deepening  the  channel."  This  preliminary 
examination  was  assigned  to  me  by  letter  dated  Office  Chief  of  Engi- 
neers, July  U,  1892. 

A  ^'metliod  of  removing  the  bars  and  deepening  the  channel  of  the 
Mississippi  River"  was  adopted  in  1878,  and  has  been  successfully  fol- 
lowed since  that  time.  It  consists  in  the  construction  of  brush  and 
stone  dams,  in  the  bed  of  the  river,  and  shore  protections,  having  for 
their  object  the  closing  of  secondary  channels  and  the  building  up  of 
new  banks  for  the  purpose  of  reducing  the  river  to  a  width  propor- 
tionate to  the  amount  of  water  discharged;  and  the  protecting  of  the 
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heads  of  islands  and  other  caving  banks,  so  as  to  maintain  proper 
channel  boundaries  and  prevent,  as  far  as  possible,  the  formation  of 
new  obstructions  in  the  channel  of  the  river. 

The  improvement  of  the  section  of  the  Mississippi  Biver  referred  to. 
under  such  approved  method,  has  been  in  progress  for  many  years,  and 
surveys  of  portions  of  the  section  are  being  continually  made  in  con- 
nection with  such  work  of  general  improvement. 

Some  portions  of  the  Mississippi  Kiver  between  the  mouth  of  the  Iowa 
Biver  and  Burlington  are,  in  their  natural  condition,  very  wide,  divided 
by  islands  into  numerous  channels,  and  contain  many  sand  bars.  At  a 
few  localities  rocks  are  found.  Improvements  have  been  so  far  under- 
taken at  points  where  the  natural  condition  resulted  in  the  formation 
of  obstructions,  as  at  Keithsburg,  Benton  Island,  Bush  and  Otter 
islands,  and  above  Burlington.  At  all  these  points  most  satisfiEu^tory 
results  have  been  secured,  and  during  the  last  low-water  season  no 
material  difficulties  were  met  with  by  the  interests  of  navigation  in 
this  section  of  the  Mississippi  Biver.  Approved  projects  contemplate 
the  construction  of  work  at  points  named,  and  at  other  points  where  ob- 
structions may  be  developed.  Detailed  examinations  and  close  study 
of  the  river  carried  on  through  many  years,  and  results  secured  by 
work  already  carried  out,  afford  convincing  proof  that  the  method  of 
removing  bars  and  deepening  now  being  followed  is  the  correct  one. 

The  section  of  the  Mississippi  Biver  considered  is  worthy  of  improve- 
ment, but  no  survey  is  required  beyond  those  constantiy  being  made  in 
connection  with  construction  work.  No  special  appropriations  are 
needed  for  this  work,  it  being  practicable  to  allot  such  amounts  as  are 
necessary  fix)m  the  existing  general  appropriation  for  improving  Missis- 
sippi Biver  from  the  mouth  of  the  Missouri  to  Minneapolis. 
Yery  respectfully,  your  obedient  servant, 

A.  Maokenzis, 
Major  ^  Corp  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indoneineiit.1 

U.  S.  Engineeb  Oppicb, 
Detroit,  Mich.,  November  11, 1892. 

Eespectfally  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  views  of  the  district  engineer. 

O.  M.  Fob, 
Colonel,  Corps  of  Engineers^ 
Division  Engineer,  Northwest  ^' 
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Z7. 

PRELIMINARY  EXABONATION  OF  HARBOR  AT  MOLINE,  ILL. 
[Fxinted  in  H<Mue  Ex.  Doc  Ko.  80,  Fifty-second  CongreM,  foooo^  MMion.] 

Office  of  the  Chief  of  Enoineers, 

United  States  Army, 
Washingtonj  D.  C,  December  5, 1892. 

Snt :  The  river  and  harbor  act  approved  July  13, 1892,  provided  for 
a  preliminary  examination  of  the  harbor  at  MoUne,  HI.  This  examina- 
tion has  been  made  by  Mty.  A.  Mackenzie,  Corps  of  Engineers,  and  a 
report  thereon  submitted  nnder  date  of  November  7, 1892,  a  copy  of 
which  is  herewith. 

An  exan^ination  of  Moline  City  Harbor  and  report  were  also  made 
by  M<vj.  Mackenzie  in  1888  to  comply  with  the  requirements  of  the  river 
and  harbor  act  of  August  11,  1888.  He  now  states  that  there  have 
been  but  few  changes  in  condition  since  that  report  was  made,  and 
those  changes  are  not  such  as  to  alter  the  opinion  formerly  expressed, 
that  the  harbor  is  not  worthy  of  improvement  by  the  Ceneral  Gk)vem- 
ment  after  the  manner  proposed  and  desired  by  the  city  of  Moline. 

CoL  O.  M.  Poe,  Corps  of  Engin^rs,  the  Division  Engineer,  concurs 
with  the  district  engineer,  and  the  views  of  these  officers  are  also  held 
by  this  office. 

Very  respectfully,  your  obedient  servant^ 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  JSngineera. 

Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  of  maj.  a.  mackenzie,  corps  of  engineers. 

United  States  Enoinebr  Office, 

Bock  Island^  IHy  November  7, 1692. 

Oeneral  :  The  river  and  harbor  act  approved  July  13,  1892,  pro- 
vides for  a  preliminary  examination  of  <<  Harbor  at  Moline,  Hlinois.'' 
Such  examination  is  assigned  to  me  by  letter  dated  Office  Chief  of  En- 
gineers, July  14, 1892. 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  an  exami- 
nation of  ^^  Moline  City  Harbor,  lUiuois,"  witii  a  view  to  determining 
whether  or  not  such  harbor  was  worthy  of  improvement  by  the  Oenerid 
Qovemment.  Such  examination  was  made  by  me,  and  reported  on 
under  date  of  December  7, 1888,  which  report  is  found  in  the  Report  of 
the  Chief  of  Engineers  for  1889,  pp.  1777-1781.  My  conclusions  were 
that  under  the  conditions  then  existing,  and  considering  cost,  the  har- 
bor was  not  worthy  of  improvement  by  the  Oeneral  Government. 

Since  the  former  report  was  submitted  the  only  conditions  which 
have  been  changed  are,  that  under  the  supervision  of  the  Ordnance 
Department,  U.  S.  Army,  the  channel  cut  in  the  rock  bottom  to  permit 
afhder  flow  of  water  to  tne  water-i>ower  pool,  has  been  widened  mate- 
rially in  its  upper  portion.  This  cut  as  it  now  exists,  while  having  an 
elbow  not  favorable  to  interests  of  navigation,  is  nowhere  less  than  200 
feet  in  width,  and  is  used  even  at  low  stoges  of  water  by  boats  drawing 
24  to  30  inches  of  water  and  carrying  building  rock,  sand,  and  occasion- 
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ally  brick  and  tile,  into  Moline  Harbor.    SmaU-sized  raft  boats  aliso 
have  made  use  of  tlie  channel  as  far  down  as  the  Moline  bridge. 

It  is  understood  that  the  channel  and  harbor  desired  by  the  city  of 
Moline  is  now — as  when  my  last  report  was  submitted — one  that  wiD 
permit  all  classes  of  boats  to  come  down,  at  all  stages  of  the  river,  tmoL 
the  head  of  the  water-power  pool  to  the  main  shore  above  the  Moline 
bridge,  at  a  point  set  aside  by  the  city  as  a  pnblic  landing.  Whfle  the 
rock  excavation  recently  carried  out  under  the  direction  of  the  com- 
mandant of  the  Kock  Island  Arsenal  reduces  somewhat  the  former  esti- 
mate of  cost,  it  still  remains  my  opinion  that  the  cost  of  work  necessary 
for  completing  such  a  channel  is  not  justified  by  the  interests  of  navi* 
gation  involved. 

For  further  details  concerning  the  work  I  would  respectfully  refer  to 
my  report  of  December  7, 1888.  There  have  been  but  few  changes  in 
condition  since  that  report  was  made,  and  such  changes  are  not  such  as 
to  alter  the  opinion  formerly  expressed,  that  the  harbor  is  not  worthy 
of  improvement  by  the  General  Government  after  the  manner  proposed 
and  desired  by  the  city  of  Moline.  And,  so  far  as  I  am  informed,  it  is 
the  city  only  that  has  any  material  interest  in  the  work  desired. 

Detailed  surveys  of  the  harbor  were  made  in  connection  with  "  De- 
velopment work  in  water-power  pool  at  Eock  Island  Arsenal,'^  and  no 
further  surveys  are  needed. 

Very  resi^ectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major y  Corps  of  Engineert. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  JJ.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

XJ.  S.  Enginbeb  Office, 
Detroit^  Mich.y  November  lly  1892. 

Respectftilly  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  views  of  the  district  engineer. 

O.  M.  PoB, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer  Northwest  Division 


ZB. 

PRELIMINARY  EXAMINATION  OF  MISSISSIPPI  RIVER  AT  AND  NEAR 
BELLEVUE,  IOWA,  WITH  A  VIEW  TO  SO  REPAIRING  AND  FIXING  DAM 
THAT  FERRY  CHANNEL  WILL  BE  RESTORED. 

[Printed  in  Uonse  Ex.  Doo.  No.  88,  Fiftj-seoond  Ctfogress,  second  session.] 

OfFIOE  OF  THE  CHIEF  OF  ENGINEERS, 

United  States  Aemt, 
Wnshingtony  D.  C,  December  5, 1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  7, 1892,  made  by  Miy.  A.  Mackenzie,  Corps  of  Engi- 
neers, uxK>n  preliminary  examination  of  Mississippi  Biver  at  and  neiu* 
Bellevue,  Iowa,  with  a  view  to  so  repairing  and  fixing  dam  that  ferry 
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channel  will  be  restored,  authorized  by  the  river  and  harbor  act  ap- 
proved July  13, 1892. 

Mty.  Mackenzie  reports  that  in  his  opinion  the  Mississippi  Biver  in 
the  locality  of  Bellevue  is  worthy  of  improvement,  and  the  work  of  re- 
storing the  ferry  channel  by  repairing  and  fixing  the  dam  is  a  proper 
one,  it  being  incidental  to  the  work  of  channel  improvement.  No  spe- 
cial survey  of  the  locality  is  necessary^  and  no  special  appropriation  is 
needed,  appropriations  being  now  available  for  the  improvement  of  the 
Mississippi  Biver  between  the  mouth  of  the  Missouri  and  Minneapolis 
which  can  properly  be  applied  to  the  work  on  the  dam  when  other  work 
is  carried  out  in  the  vicinity  of  Bellevue. 

The  Division  Engineer,  Col.  O.  M.  Poe,  Oorps  of  Engineers,  concurs 
in  the  views  of  Miy.  Mackenzie;  and  it  is  the  opinion  of  this  office  that 
the  locality  in  question  is  worthy  of  improvement  in  the  manner  indi- 
cated. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.y  Chief  of  EnginecrB. 

Hod.  S.  B.  Elkins, 

Secretary  of  War. 


report  of  maj.  a.  mackenzie,  corps  of  engineers. 

United  States  Engineer  Office, 

Rock  Island^  JW.,  November  7, 169JS. 

General  :  The  river  and  harbor  act  of  July  13, 1892,  provides  for 
a  preliminary  examination  of  the  ^<  Mississippi  Biver  at  and  near  Belle- 
vue, Iowa,  with  a  view  to  so  repairing  and  fixing  dam  that  ferry  chan- 
nel will  be  restored.''  This  examination  was  assigned  to  me  by  letter 
of  the  Chief  of  Engineers  dated  July  14, 1892. 

A  detailed  examination  of  the  locality  was  made  by  the  crew  of  the 
snag  boat  in  September,  1892. 

The  channel  of  the  Mississippi  Biver  in  front  of  Bellevue  was  for- 
merly divided  by  an  island  (No.  248).  Beyond  this  island,  toward  the 
main  Illinois  shore,  are  several  sloughs  forming  other  islands. 

In  1878,  in  connection  with  the  improvement  of  the  low-water  chan- 
nel of  the  Mississippi  Biver,  a  dam  was  built  by  the  United  States, 
behind  Island  248,  for  theimrpose  of  cutting  o£f  the  channel  to  the  left 
of  the  island.  This  dam  served  its  purpose  admirably,  and  materially 
improved  a  very  troublesome  crossing  in  front  of  Bellevue. 

Previous  to  the  construction  of  the  dam  above  referred  to,  and  for 
some  time  subsequently,  the  Bellevue  ferryboat  ran  across  the  head 
of  Island  248  through  a  cuto£f  made  by  the  citizens,  into  Crooked 
Slough,  and  through  the  latter  slough  to  the  main  Illinois  shore. 
Within  the  past  few  years  a  large  sand  bar  has  been  moving  down 
along  the  left  bank  of  the  river,  and  it  now  at  low  stages  obstructs  the 
entrance  to  the  cut-off,  and  materially  interferes  with  the  successful 
operation  of  the  ferry. 

It  is  claimed  that  the  dam  constructed  by  the  Government  behind 
Island  248  has  caused  the  accumulation  of  sand  referred  to,  and  it  is  the 
desire  of  those  representing  the  interests  of  Bellevue  and  its  ferry  that 
the  dam  be  so  raised  as  to  permit  its  use  as  a  causeway. 
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While  it  is  very  probable  that  the  movement  of  the  sand  wonldhaTe 
resulted  in  the  obstruction  of  the  channel  and  cut-of^  used  by  the  ferry, 
even  if  the  dam  had  not  been  built,  and  that  the  injury  to  the  ferry 
interests  can  not  be,  by  any  direct  evidence,  charged  to  the  work  of 
the  Government,  it  is  a  fact  that  the  dam  was  built  for  the  purpose  of 
accumulating  sand  on  the  left  bank,  and,  whether  the  existing  sand 
bar  is  chargeable  to  the  dam  or  to  natural  causes,  it  is  quite  certain 
that  the  dam  will  maintain  the  present  condition  and  prevent  such 
movement  of  sand  as  might  result  in  a  new  ferry  channel. 

Under  these  conditions  it  appears  proper  that  the  dam  be  so  repaired 
by  the  Government  as  to  permit  of  the  construction  and  maintenance 
by  the  ferry  company  of  a  causeway,  which  can  be  used  at  times  when 
the  stage  of  water  prohibits  the  passage  of  the  boat  over  the  sand  bars, 
to  the  main  Illinois  shore. 

The  repairing  and  raising  of  the  dam  may  not  be  an  absolute  neces- 
sity in  the  interest  of  channel  improvement  at  the  present  time,  bnt 
such  work  can  be  properly  considered  as  a  part  of  a  future  plan  for 
additional  improvement  work  in  the  vicinity  of  Bellevue.    •    •    • 

As  the  work  referred  to  may  be  considered  a  part  of  the  general  plan 
for  improving  the  channel  of  the  Mississippi  Eiver,  and  for  the  reasons 
given,  I  would  respectfully  report  that,  in  my  opinion,  the  Mississippi 
Biver  in  the  locality  of  Bellevue  is  worthy  of  improvement,  and  the 
work  of  restoring  the  ferry  channel  by  <^ repairing  and  fixing  dam,^ 
being  incidental  to  the  work  of  channel  improvement,  is  a  proper  one. 

Appropriations  which  are  now  available  for  the  improvement  ot  the 
Mississippi  Biver  between  the  month  of  the  Missouri  and  MinneapoUs 
can  be  properly  applied  to  the  <^ repairing  and  fixing  of  dam"  when 
other  work  of  improvement  is  carried  out  in  the  vicinity  of  Bellevue. 
Such  work  will  probably  be  undertaken  under  approved  projects  next 
year. 

Ko  special  survey  of  the  locality  is  necessary,  and  no  special  appro- 
priation is  needed  for  carrying  on  any  work  which  may  be  deemed 
necessary. 

Very  respectftdly,  your  obedient  servant, 

A.  Mackenzie, 
Major  J  Corps  of  Engineen. 

Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indonement.] 

U.  S.  Enoineeb  Oppicb, 
Detroit^  Mich.j  November  lly  189Z, 

Eespectftilly  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  views  of  the  district  engineer. 

O.  M.  POB, 
Colonely  Corps  of  Engineers^ 
Division  Engineer y,  Northwest  Division^ 
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Z  g. 

PRELIMINARY  EXAMINATION  OP  LAKE  PEPIN,  WISCONSIN,  WHETHER 
ADDITIONAL  HARBORS  OF  REFUGE  ARE  NECESSARY,  AND,  IF  NECES- 
SARV,  WHERE  THE  SAME  SHOULD  BE  LOCATED.  ,         ^    vi:-o 

[Printed  iu  House  Ex.  Doo.  No.  52,  Fifty -second  Congress,  second  session.] 

V 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washington^  D.  0.  December  5, 1892. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  November  7, 1892,  by  Maj.  A.  Mackenzie,  Corps  of  Bnf^ineers, 
upon  preliminary  examination  of  Lake  Pepin  in  the  Mississippi  ftiver, 
as  to  whether  additional  harbors  of  refuge  are  necesnary,  and,  iif  neces- 
sary, where  the  same  should  be  located,  made  in  accordance  with  pro- 
visions of  the  river  and  harbor  act  approved  July  13, 1892. 

Major  Mackenzie  is  of  the  opinion  that  additional  harbors  of  refuge  on 
Lake  Pepin  are  necessary,  and  that  the  matter  is  worthy  of  considera- 
tion by  the  General  Government;  but  that  one  such  harbor  located  on 
the  Minnesota  shore,  near  Kings  Coulee,  will  for  the  prp  ent  at  least 
serve  all  purposes  of  navigation.  He  also  states  that  no  additional 
special  surveys  are  requir^  in  advance  of  the  preparation  of  plans  and 
estimates  of  cost  of  the  work,  and  that  such  plans  and  estimates  can  be 
prepared  from  information  now  at  hand  or  attainable  in  connection 
with  the  general  work  of  improving  the  Mississippi  River. 

Those  views  are  concurred  in  by  the  Division  Engiueei*,  Col.  O.  M. 
Poe,  Corps  of  Engineers,  and  by  this  office. 

Very  respectfully,  your  obedient  servant^ 

Thos.  Lincoln  Casey, 


Hon.  S.  B.  Elkins, 

Secretary  of  War. 


Brig.  Qen.j  Chief  of  Engineers. 


report  of  maj.  a.  mackenzie,  corps  of  engineers. 

United  States  Engineer  Office, 

Rock  Island^  lU.^  November  7, 1892. 

General:  The  river  and  harbor  act  of  July  13, 1892,  provides  for  a 
preliminary  examination  of  ''Lake  Pepin,  Wisconsin,  whether  aitdi- 
tion^  harbors  of  refuge  are  necessary,  and,  if  necessary,  where  the 
same  should  be  located."  This  examination  was  assigned  to  me  by 
letter  of  the  Chief  of  Engineers  dated  July  14, 1892. 

To  ascertain  the  opinion  of  navigators,  a  circular  letter  was  sent  out 
by  me  to  all  lumber  firms,  and  packet  and  towing  companies,  and  to 
all  masters  and  pilots  of  the  Upper  Mississippi  Biver,  asking  for  infor- 
mation as  to  necessity  of  additional  harbors  of  refuge  on  Lake  Pepin, 
and,  if  considered  necessary,  for  their  viewer  as  to  location.  In  response 
to  such  letter  one  hundred  or  more  replies  have  been  received.  Exam- 
ination of  the  various  localities  suggested  have  been  made  by  the  crew 
of  the  snag  boat. 

A  small  number  of  the  navigators  consulted  consider  that  the  har- 
bors now  existing  at  Lake  City  on  the  Minnesota  side,  and  at  Stock- 
holm on  the  Wisconsin  side,  are  sufficient,  and  that  no  ad(litional  h^r- 
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bors  are  necessary;  half  a  dozen  recommend  the  establishment  of  a 
harbor  on  the  Wisconsin  side  of  the  lake  in  the  vicinity  of  North  Pepin ; 
thirty-five  consider  a  harbor  on  the  Minnesota  shore  in  the  vicinity  of 
Kings  Coulee  most  necessary,  and  thirty-seven  favor  constractaon  of 
additional  harbors  on  both  sides  of  the  lake. 

The  river  and  harbor  act  of  March  3, 1881,  required  a  "  survey  for 
harbors  of  re^ge  in  Lake  Pepin,  at  Stockholm,  Wis.,  and  Lake  City, 
Minn.''  This  survey  was  made  by  me  and  reported  on  under  date  of 
February  13, 1882,  Eeport  Chief  of  Engineers  for  1882,  pp.  1794-1797. 
From  the  report  mentioned  I  quote  the  following,  which  explains  the 
conditions  existing  on  Lake  Pepin,  and  gives  an  approximate  idea  of 
commerce  interested: 

Lake  Pepin  is  a  wide  stretch  of  the  Mississippi  River,  abont  20  mQee  in  leni^, 
from  li  to  3  miles  in  width,  and  of  an  average  d!epth  of  abont  35  feet.  There  is  lit- 
tle or  no  current.  Lake  City  and  Stockholm  are  sitaated  abont  midway  between  its 
npper  and  lower  ends,  the  former  on  the  western  shore,  the  latter  on  ihe  eaetem. 

Storms  and  high  winds  are  very  frequent  in  the  lake  during  the  season  of  naviga- 
tion, and  its  surface  becomes  very  rough  in  even  a  moderate  gale. 

The  boats  used  in  navigating  the  Upper  Mississippi,  both  for  general  paasenger 
and  freight  business  and  for  rafting  logs  and  lumber,  are  necessarily,  on  account  of 
shoal  water  in  the  river,  of  such  light  construction  and  small  depth  of  hull  that  tbej 
are  unfit  for  rough  weather  and  waves,'  and  are  consequently  subjected  to  treqaoit 
delays  and  occasional  danger  to  life  and  property. 

On  the  western  side  there  are  three  gravel  points  extending  into  the  lake,  whirh 
afford  partial  protection  to  boats  and  rafts  in  stormy  weather,  when  they  are  aUe 
to  reach  their  shelter. 

On  the  eastern  side,  which  is  generally  a  rocky  shore,  there  is  no  safe  landing  place 
available  during  the  prevalence  of  high  northerly  or  southerly  winds. 

The  value  of  merchandise  annually  transported  through  the  lake  is  variously  esti- 
mated at  from  $250,000  to  $500,000,  besides  about  150,000,000  feet  of  logs  and  Inmbfr. 
There  are  no  good  landings  or  piers  where  freight  can  be  conveniently  shipped,  and 
there  also  being  so  much  risk  the  cost  of  transportation  is  greatly  increasei^ 

The  construction  of  a  safe  haibor  at  some  middle  point  in  the  lake,  as  at  Stock- 
holm or  Lake  City,  or  both,  would  be  of  material  benefit  to  the  interest  of  naviga- 
tion. 

01)  It  would  facilitate  the  loading  and  unloading  of  freight  and  diminish  the  dak 
of  the  same,  thereby  greatly  lessening  the  cost  of  transportation ;  and, 

(2)  It  would  afford  a  place  of  refuse  for  steamboats  with  or  without  tows,  and 
rafts  of  logs  and  lumber  when  unavoidably  caught  in  the  lake  in  a  storm.  At  present 
steamboats  with  rafts  are  often  delaved  for  days  at  the  head  of  the  li^e,  being  afraid 
to  attempt  the  entire  passage,  which  occupies  from  six  to  seven  hours,  when,  wen 
there  a  safe  harbor  midway,  they  could  frequently  take  advantage  ef  a  lull  m  Uie 
gale  and  easily  and  safely  make  the  halfway  point. 

The  harbors  proposed  for  Lake  City  and  Stookholm  were  built  and 
have  served  their  purpose  well. 

It  is  possible  that,  considering  passenger  and  freight  packets  only, 
which  move  rapidly  through  the  lake,  and  which,  under  present  codcU- 
tions  of  harbors,  will  not  be  exposea  to  danger  of  sadden  storms  for 
more  than  one  hour,  additional  harbors  of  refuge  may  not  at  the  pre^ 
ent  time  be  a  great  necessity,  though  even  for  this  class  of  boats  tha^ 
would  at  times  be  very  useM,  and  would  reduce  the  probabilities  of 
accidents  involving  loss  of  life  and  property. 

With  boats  towing  rafts  the  case  is  somewhat  different.  Accidents 
to  rafts  on  Lake  Pepin  are  not  common,  but  they  do  occur,  and  kmg 
waitings  for  conditions  favorable  for  navigating  some  portions  of  the 
lake  are  very  common.  The  most  dangerous  portion  of  the  lake  is  b^ 
tweeu  Lake  City  and  Beeds  Landing,  a  distance  of  about  10  miles. 
In  this  section  of  the  lake  no  artificial  or  partial  harbors  are  fband 
and  boat>s  with  rafts  after  passing  the  Lake  City  Harbor  must  remain 
exposed  to  the  dangers  of  sudden  storms  on  the  lake  for  several  hoars. 
All  the  accidents  U>  rafts  of  which  I  have  record  have  occivred  in 
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this  section  of  the  lake,  and  nearly  all  of  such  woald  undoubtedly  have 
been  prevented  by  an  artificial  harbor  properly  located. 

I  am  of  the  opinion  that  additional  harbors  of  refuge  on  Lake  Pepin 
are  necessary  and  worthy  of  consideration  by  the  General  Government. 

While  additional  harbors  of  refuge  on  both  sides  of  the  lake  would 
serve  a  useful  purpose,  it  is  my  opinion  that  one  located  on  tlie  Minne- 
sota shore,  near  Kings  Ooulee — which  point  is  near  the  route  of  rafts 
and  about  htdfway  between  Lake  Oity  and  the  foot  of  the  lake — will, 
for  the  present  at  least,  serve  all  purposes  of  navigation. 

The  construction  of  a  harbor  in  the  locality  mentioned  would  be  a 
matter  of  some  difficulty,  the  depth  of  water  being  about  32  feet  at  low 
stage,  and  the  exposure  to  the  destructive  action  of  ice  being  very  great; 
but  these  difficulties  were  overcome  at  Lake  City,  where  the  same  depth 
imd  conditions  existed.     , 

No  additional  special  surveys  are  required  in  advance  of  the  prepara- 
tion of  plans  and  estimates  of  cost  of  the  work.    Such  plans  and  esti- 
mates can  be  prepared  from  information  now  at  hand  or  obtainable  in 
connection  with  the  general  work  of  improving  the  Mississippi  Biver. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[Fint  Indorsement.] 

U.  S.  Engineer  Office, 

Detroit  J  Mich,j  Note^nher  11,  1892 

Bespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  views  of  the  district  engineer. 

O.  M.  Fob, 
CoUmelj  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division^ 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OP  ST.  ANTHONY, 
MINNESOTA,  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTARY 
TO  MISSISSIPPI  RIVER,  AND  OF  RED  RIVER  OF  THE  NORTH,  MINNE- 
80TA  AND  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT  ST.  PAUL. 


REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENOINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


DfPROyXMKNTS. 


1.  MiMismppi  River  above  Falls  of  St. 

Anthony,  Minnesota. 

2.  Reservoirs  at  headwaters  of  Missis- 

sippi River. 

3.  Chippewa    River,  inclnding   Yellow 

Banks,  Wisconsin. 

4.  St.  Croix  River,  Wisconsin  and  Min- 

neaota. 


5.  Minnesota  River,  Minnesota. 

6.  Red  River  ofthe  North,  Minnesota  and 

North  Dakota. 

7.  Snrveys  for  reservoirs  at  sources  of 

Mississippi,  St.    Croix,  Chippewa, 
and  Wisconsin  rivers. 

8.  Gauging  Mississippi  River  at  or  near 

St.  Paoli  Miniu 


United  States  Engineer  Office, 

8t.  Paul,  Minn.j  July  10, 1893. 

General:  I  have  the  honor  to  transmit  herewith  reports  npon  the 
works  for  improvemeDt  of  rivers  and  harbors  in  my  charge  for  fiscal 
year  ending  Jane  30, 18d3. 

•  #####• 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  J  Corps  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oaset, 

C  h^f  of  Engineers  J  U.  8.  A. 


A  A  z. 


IMPROVEMENT  OP  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 

MINNESOTA. 

The  present  project,  under  which  work  has  been  carried  on  since  and 
including  1880,  is  based  upon  a  project  for  the  improvement  of  117 
miles  of  the  river,  from  Conradi  Shoals  to  Grand  Bapids,  the  latter  the 
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present  head  of  steamboat  navigation.  The  estimated  cost^  $54,127.50, 
is  given  in  the  report  of  February  8, 1875,  upon  part  of  the  Mississippi 
routes  to  the  seaboard,  plan  of  improvement  to  altbrd  3  to  5  feet  depth  in 
the  channel  by  removing  snags,  bowlders,  and  bars,  and  coniiniDg  the 
low- water  discharge  to  widths  practicable  for  navigation  by  means  of 
wing  dams  where  necessary.  In  1889  the  estimate  was  increased  to 
$63,000. 

This  same  report  (1875)  estimated  the  cost  of  improvement  of  tbt 
river  between  the  Falls  of  St.  Anthony  and  St.  Cloud  at  $144,667.50, 
the  improvement  of  this  section  to  afford  5  feet  depth  in  the  channel 
at  low  water  between  the  Falls  and  St.  Cloud  by  removal  of  sands, 
gravel,  and  bowlder  bars,  and  the  construction  of  wing  dams.  The  sum 
of  $20,000,  appropriated  by  act  of  Congress  approved  August  14, 1876, 
was  expended  between  these  places.  Prior  to  the  rendition  of  the  re- 
port and  estimate  of  February  8, 1875,  Congress  had  apprc^riated,  by 
act  approved  June  23, 1874,  the  sum  of  $25,000  for  improvement  of  the 
river  above  the  Falls  of  St.  Anthony,  which  was  also  expended  in  im- 
proving  the  channel  between  the  falls  and  St.  Cloud. 

Steamboat  navigation  having  discontinued  between  the  faUs  and  St 
Cloud,  a  dista>nce  of  78  miles,  the  third  appropriation,  that  of  $15,000 
by  act  of  Congress  approved  June  14,  1880,  was  applied  to  tiie 
stretch  (130^  miles  in  length)  of  river  between  Aitkin  and  Grand 
Eapids,  as  have  been  all  subsequent  appropriations  for  improving  the 
river  above  the  Falls  of  St.  Anthony,  except  the  appropriation  made 
by  act  of  Congress  approved  September  19, 1890,  which  was  applied 
to  the  stretch  (185.4  miles  in  length)  of  river  between  Grand  Ki^ds 
and  Brainerd  (this  stretch  included  within  the  distance  between  the 
Eapids  and  Conradi  Shoals). 

.  Before  work  of  improvement  commenced  under  the  present  plan  the 
stream  between  Grand  Eapids  and  Aitkin  was  so  obstnicted  by  snags, 
bowlders,  and  leaning  trees  that  at  low  and  even  high  stages  of  water 
navigation  was  difficult  and  sometimes  almost  impossible  for  steamers 
drawing  more  .than  3  feet  of  water. 

The  amount  expended  on  present  project  to  June  30, 1892,  includ- 
ing outstanding  liabilities,  is  $61,177.86.  With  this  sum  there  had 
been  produced  a  general  depth  in  the  improved  channels  of  3  feet  at 
low  water.  A  few  snags,  bowlders,  and  leaoing  trees  offered  some  ob- 
struction but  did  not  seriously  interfere  with  navigation. 

Field  work  during  the  past  fiscal  year  was  performed  between  Jaon- 
ary  24  and  February  13, 1893,  in  removing  130.25  cubic  yards  of  bowl- 
ders from  the  channel  in  the  vicinity  of  Pine  Knoll,  between  Aitkin 
and  Brainerd,  resulting  in  freeing  the  channel  over  that  section  of  sH 
obstructions  of  any  consequence. 

There  being  no  demand  at  present  for  navigation  between  Brain^ 
and  Minneapolis,  no  further  appropriation  is  no^*  asked  for.  The  time 
will  come  when  this  should  be  done.  1  will  say,  in  conclusion,  that  this 
reach  may  be  placed  in  excellent  navigable  condition  at  quite  a  reason- 
able expense. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1893,  includ- 
ing outstanding  liabilities,  $1,816.91. 

The  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
Eiver,  above  Grand  Bapids,  may  be  relied  upon  henceforth  to  provide 
sufficient  water  and  depth  for  the  steamboats  on  the  river  at  and  above 
Brainerd. 

Last  season  two  steamers  with  barges  were  engaged  in  freight  and 
passenger  transportation  between  Aitkin  and  Grand  Bapids.    During 
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the  winter  of  1889-'90  the  Dalath  and  Winnipeg  Baikoad  Company 
constracted  a  line  from  Cloqaet,  a  point  on  the  St.  Paul  and  Dalnth 
Railroad,  to  La  Prairie.    They  have  since  extended  their  line  throagh 
and  beyond  Oraod  Bapids. 
In  1889  my  predecessor,  Maj.  C.  J.  Allen,  reported: 

The  oooiparative  tables  of  commercial  statistics  herewith  show  that  in  1880,  the 
year  in  which  th^work  of  improvement  between  Aitkin  and  Grand  Rapids  com- 
menced, there  was  but  one  steamer  (with  its  barges)  plying  between  those  points, 
and  that,  thongh  the  amount  of  freight  transported  that  year  by  steamer  was  unus- 
aUy  large,  the  freight  rates  were  from  75  cents  to  $1  per  100  pounds,  while  in  1883, 
l^ty  1^,  and  1^  the  rates  were  reduced  to  20  to  40  cents  per  100  pounds. 
The  last-named  figures,  obtained  in  1886,  at  which  time  there  were  three  steam- 
boats engaged  in  freighting  and  carr^yiug  passengers  between  Aitkin  and  Grand 
Kapids.  The  country  bordering  the  river  north  of  Aitkin  is  becoming  more  and 
more  settled,  and  there  is  no  doubt  that  the  improvement  of  the  river  already  affected 
by  the  United  States  Government  has  largely  contributed  to  the  increase  in  settle- 
ment. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  support.  Collections  for  the  year  ending  December  31, 
1892,  $424,177.40;  value  of  domestic  exports  for  same  period,  $282,736. 

Ahtiract  of  appropriation. 
By  act  approved — 

June  23, 1874 $25,000 

August  14,  1876 20,000 

June  14,  1880 15,000 

March  3,  1881 10,000 

By  act  passed  August  2,  1882 10,000 

By  act  of  August  11,  1888 10,000 

By  act  approved  September  19, 1890 18,000 

Total 108,000 

Money  statement, 

July  1,1892,  balance  unexpended $1,843.06 

June  30, 1893,  amount  expended  during  fiscal  year 1,827.48 

Joly  1, 1893,  balance  unexpended 15.58 

July  1,  1893,  outstanding  liabilities 10.35 

Joly  1, 1893,  balance  available 5.23 


COMMKROIAL  STATISTICS. 


Comparative  $tatemeni  of  iteamboai  huHnesi  on  the  Miesieeippi  Siver  between  Aitkin  and 

Grand  Bapide,  1880-1892,  incluHve, 


Yesr. 


I9«i 
1881 
1882 
1883 
1884 
1885 
1888 


Freiffht 

earned 

(geoeral 

merchsn- 

dise). 

Ton$. 
3,926 
1.100 
1,513 
1,400 
8,000 
2,500 
1,500 


Paiwen- 


Year. 


Stoara- 
boats. 


1,000  1887. 

1,540  i  liWS 

l,7ei  1889. 

I.IOO  1890* 

1,340    ,  1891* 

2,400  ,,  1892* 
3,500  M 


3 
3 
2 
1 

12 
t2 


Frefeht 

carried 

(geuend 

mercban- 

diae). 


Ton9. 
1,855 
2,650 
3,500 
1,606 
1,500 
1,250 


Pasaen- 
gen. 


2,884 
2,860 
5,250 
1,253 
1,000 
8,000 


*  Amoant  of  nayigation  and  commerce  1890. 1891.  and  1892,  approximate, 
t  Tonnage  of  aleamboata,  140  and  185  tona,  reapectively. 
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Comparative  statement  of  loose  logs  run  on  the  Mississippi  Biver  tibove  (he  Falls  of  SL 

Anthony, 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 


Loose  logs  mn. 


Feet  B.  M. 
226,000,000 
238,000.000 
285,000,000 
420.000.000 
367,000,000 
317. 993, 000 
282,600,000 


Year. 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 


Loose  logs  niB. 


F4€t  B.  M. 

*265,OOO.O00 

*265.000,000 

288,000.000 

325. 069. 9» 

42S.7t6,f:« 

*S20,000,€00 


*  Approxtmate. 


A  A  2. 


RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER. 

The  reservoir  project  is  the  outcome  of  surveys  and  examiuations  in 
1869, 1874, 1878,  and  1879,  the  results  of  which  are  published  in  appen- 
dixes to  various  annual  reports  of  the  Chief  of  Engineers.  The  r4sum6 
of  the  subject  is  given  in  the  Report  of  the  Board  of  Engineers,  printed 
in  Appendix  A  A  to  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1887. 

From  the  results  of  the  surveys  and  examinations  just  noted  and  fiir- 
ther  examinations  in  1880,  the  first  cost  of  constructing  41  reservoir 
dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083,  exclusive 
of  that  of  land  damages,  which  could  not  be  given  in  advance.  (See  p. 
1871,  Appendix  W,  to  the  Report  of  the  Chief  of  Engineers  for  1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an  ap 
propriation  for  the  construction  of  a  reservoir  dam  at  Lake  Winnibi- 
goshish,  made  by  act  of  Congress  approved  June  14,  that  year.  For 
the  reasons  given  in  the  Annual  Report  for  1886  the  work  of  construe- 
tion  was  commenced  and  has  been  continued  in  Minnesota. 

The  project  has  for  its  object  the  construction  and  maintenance  of 
reservoirs  at  the  headwaters  of  the  Mississippi  River,  in  the  State  of 
Minnesota,  for  the  purpose  of  collecting  the  surplus  water,  principally 
from  the  precipitation  of  wintei\  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  benefit  navigation  upon  the  Mississippi 
River  below  the  dams  and  as  far  down  as  Lake  Pepin.  Reduction  of 
heights  of  floods  in  localities  immediately  below  the  dams  is  exx>ected 
to  obtain  to  some  extent,  but  control  of  extended  floods  or  freshets  is 
not  expected. 

There  are  four  completed  reservoirs,  viz: 

At  Lake  Winnibigoshish,  completed  in  1883-'84;  capacity,  45,800,- 
000,000  cubic  feet. 

At  Leech  Lake,  completed  in  1884 ;  capacity,  30,000,000,000  cubic 
feet. 

At  Pokegama  Falls,  completed  in  1884;  lift  of  dam  increased  in  1889; 
capacity,  4,700,000,000  cubic  feet. 

At  Pine  River,  completed  in  1886;  capacity,  7,500,000,000  cubic  feet 

Rules  and  regulations  to  control  the  use  and  administration  of  the 
reservoirs  were  formulated  and  approved  by  the  Secretary  of  War 
February  21, 1889,  as  authorized  by  the  river  and  harbor  act  of  August 
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11, 1888.  GaiigiugB  of  tbe  Mississippi  Eiver  at  St  Pan],  to  determine 
the  effects  of  reservoir  water,  have  been  made  to  a  limited  extent  dur- 
ing the  past  fonr  years;  they  form  the  subject  of  a  separate  report. 

During  May  and  June,  1891,  men  and  materials  for  constructing  a 
fifth  reservoir  at  Sandy  Lake  were  assembled  and  the  work  of  construc- 
tion soon  after  commenced.  The  original  plans  for  this  dam  were  simi- 
lar to  those  of  the  four  dams  previously  constructed,  but  adapted  to  the 
conditions  at  Sandy  Lake. 

The  operation  of  the  dam  at  Sandy  Lake  Involves  a  peculiar  fea- 
ture. The  dam  has  for  its  object  the  storing  of  water,  the  release  of 
the  same  for  navigation  purposes,  and  the  passing  of  log  drives,  which 
the  interposition  of  an  obstruction  in  the  navigable  waterway  necessi- 
tates. 

When  the  discharge  from  Pokegama  Reservoir  is  sufficient  to  raise 
the  level  of  the  water  in  the  Mississippi  River  just  below  the  dam 
higher  than  the  level  of  the  water  in  the  reservoir,  the  conditions  of 
hcMul  and  pressure  on  the  dam  will  be  reversed. 

The  river  and  harbor  act  of  Congress,  approved  July  13, 1892,  ap- 
propriated '*  for  care  and  maintenance  of  reservoirs  at  the  headwaters 
of  the  Mississippi  River,  $60,000  of  which  $30,000  may  be  expended 
for  the  construction  of  a  navigable  pass  through  Sandy  Lake  Dam.'' 

This  provision  delayed  the  completion  of  the  dam.  The  portion, 
about  one-half  the  length,  that  was  not  affected  by  the  change  was 
completed  in  the  fall  of  1892.  An  outline  drawing  of  the  navigable 
pass  was  submitted  to  the  Chief  of  Engineers  August  8, 1892,  for  ap- 

Eroval.  The  plan  showed  a  navigable  pass  40  by  160  feet  closed  at 
oth  ends  by  improved  bear-trap  gates  designed  to  act  as  an  old 
style  bear  trap  when  the  head  is  on  the  reverse  or  river  side  of  dam. 
The  specific  gravity  of  the  gates  was  to  be  slightly  greater  than  1  to 
enable  them  to  sink  in  still  water.  To  raise  the  gates  in  still  water, 
air  bags  were  introduced  under  the  leaves  which,  when  inflated  with 
air,  reduced  the  specific  giavity  to  less  than  1. 

The  air  bags  would  \^  kept  inflated  until  sufficient  head  (2  to  4 
inches)  had  been  collected  to  operate  the  gateu  When  operated  as  a 
lock  gate  the  upper  pool  weir  will  be  raised  to  the  surface  by  the  air 
bags. 

The  air  bags  will  be  made  of  canvas  covered  on  both  sides  with  pure 
rubber.    Responsible  firms  will  guarantee  them  for  t€n  years. 

This  form  of  weir  is  suitable  for  use  as  a  lock  gate  under  widely  Varied 
conditions.  Its  length  is  only  limited  by  the  valve  capacity  for  filling 
it  in  a  reasonable  length  of  time,  and  I  see  no  reason  why  it  could  not  be 
designed  to  carry  a  head  of  50  feet  or  more.  It  is  covered  by  patents 
to  several  parties  in  the  United  States.  The  only  auxiliary  power  re- 
quired for  operating  is  a  hand  air  pump  and  a  reservoir  or  accumulator. 

The  plans  were  referred,  by  the  Chief  of  Engineers,  September  26, 
1892,  to  a  board  of  engineers,  consisting  of  M^.  Amos  Stickney,  Maj. 
Alexander  Mackenzie,  and  Capt.  W.  L.  Marshall. 

The  board  recommended  the  use  of  a  direct  hoist  in  addition  to  the 
air  bags,  and  called  for  more  detailed  drawings,  together  with  a  work- 
ing model.  Full  plans  were  developed  and  transmitted  to  the  presi- 
dent of  the  board  April  6, 1893.  The  model  was  also  made.  The  plans 
were  approved  by  the  board  and  by  the  Chief  of  Engineers. 

The  work  of  construction  is  now  in  progress. 

Amount  expended  upon  this  work,  including  examination  at  pro- 
posed dam  sit^,  hydrological  observations,  land  damages,  amounts 
paid  to  commissioners  in  attempted  settlement  of  awards  to  Indians, 
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and  care  and  maintenance  of  the  works  to  the  close  of  the  fiscal  year 
ending  June  30,  1892,  $684,042.23. 

Operations  during  the  past  fiscal  year. — Operating  completed  re^er- 
Yoirs,  continuing  construction  of  Sandy  Lake  Dam,  building  telephone 
line  from  Sandy  Lake  Dam  to  McGregor,  Minn.,  a  distance  of  13^ 
miles,  building  jam  piers,  and  repairing  gates  at  Pokegama  Falls  Dam. 
The  jam  piers  are  intended  to  create  a  controlled  log  jam  at  a  safe  dis- 
tance above  the  dam,  in  order  to  protect  the  same  in  time  of  flood. 

Telephone  line  and  jam  piers. — During  the  winter  of  1892-^93  a  small 
party  of  about  12  men,  made  up  from  the  Sandy  Lake  force,  was  kept 
in  the  field.  They  lived  in  ordinary  tents,  and  during  the  severest 
winter  on  record  completely  constructed  a  telephone  fine  13.2  miles 
long,  from  Sandy  Lake  to  the  Northern  Pacific  Kailroad  at  McGregw, 
Minn.,  at  the  same  time  opening  a  wagon  road  along  the  line,  through 
country  that  had  been  cpnsidered  impassible  on  account  of  extensive 
swamps  and  floating  bog.  The  mean  monthly  temperature  was  about 
6o  below  zero,  and  minimum  temperatures  of  from  40^  to  50^  below 
zero  were  common. 

It  was  intended  to  construct  a  telephone  line  from  the  Dnluth  and 
Winnepeg  Eailroad  near  Winnibigoshish  Dam  to  Leech  Lake  Dam,  bat 
upon  authoritative  information  that  a  railroad  line  would  soon  be  con- 
structed passing  the  latter  point,  the  matter  was  deferred^  such  a  road 
would  render  the  telephone  unnecessary. 

On  March  24, 1893,  this  party  was  moved  by  rail  to  Pokegama  Dam. 
A  great  increase  in  the  logging  business  above  the  reservoir  made  it 
necessary  to  do  something  to  hold  large  masses  of  logs  away  from  the 
dam  during  floods  and  heavy  discharges.  The  simple  booms  first  con- 
structed for  this  purpose  could  no  longer  be  relied  upon  to  protect  the 
dam.  A  great  mass  of  logs  coming  upon  the  dam  would  prevent  the 
fr*ee  manipulation  of  the  gates  and  seriously  imperil  the  structure.  A 
site  was  selected  about  2,500  feet  above  the  dam  and  the  device  known 
to  lumbermen  as  jam  piers  was  introduced.  These  piers  create  a  con- 
trollable jam  of  logs  that  will  stand  against  any  probable  pressure. 
The  party  had  these  piers  completed  early  in  April. 

Discharges  from  this  dam  are  controlled  by  ordinary  slide  valves  4 
feet  by  5  feet,  placed  upon  the  floor.  When  the  reservoir  is  nearly  full 
the  pressure  on  these  valves  makes  it  very  difiicultto  handle  them,  even 
with  the  power  gearing  at  each  valve.  Advantage  was  taken  of  the 
preserfce  of  this  party  to  thoroughly  examine  the  woodwork  of  the  dam 
and  also  to  place  each  4  feet  by  5  feet  valve  upon  roller  bearings  to  re- 
duce the  friction  and  make  them  handle  easily.  The  winter  operations 
of  this  party  have  been  economical,  creditable,  and  quite  notable.  Dor- 
ing  the  early  winter  they  were  detached  and  operated  upon  the  Missis- 
sippi Eiver  below  Aitken,  removing  a  great  lot  of  scattered  bowlders 
which  obstructed  navigation  and  which  would  have  been  very  exjiensive 
as  an  open  river  oi)eration. 

Amount  expended  during  fiscal  year  ending  June  3Q,  1893,  including 
outstanding  liabilities,  $43,757.44 

The  beneficial  effects  resulting  in  previous  years  from  the  operation 
of  the  completed  reservoirs  have  been  maintained. 

The  board  of  engineers,  in  their  report  dated  May  24, 1887,  and 
printed  on  pp.  1681-1698,  Annual  Keport  of  the  Chief  of  Engineers, 
1887,  express  this  opinion  : 

As  far  down  as  the  mouth  of  the  first  considerable  tribntary,  the  St.  Croix,  it  is 
therefore  not  unreasonable  to  suppose  that  navigation  may  be  benefited  nearly  in 
proportion  to  the  effect  upon  the  St.  Paul  gauge,  t.  «.,  from  1  foot  to  IS  inche«  of  low- 
water  stages. 
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My  predecessor^  in  his  animal  reports  for  the  years  1887, 1888,  and 
1889,  has  stated : 

From  saoh  observations  as  meaDs  admitted  of  in  1885  and  1886.  and  stated  in  my 
reports  of  December  18,  1885^  nnd  November  5^  1886,  both  of  which  are  here  respect- 
fmly  referred  to,  it  appeared  that  when  the  river  stood  at  2  feet  on  the  U.  S.  Signal 
Service  gange  at  St.  Paul,  the  effect  of  every  lOO  cnbio  feet  per  second  of  water 
added  to  the  river  and  steadily  maintained  was  equivalent  to  increasing  the  depth 
one- tenth  of  a  foot.  As  the  river  rises  the  depth  effect  of  each  100  cubic  feet  of  water 
decreases  somewhat.  It  appears,  however,  from  examinations  in  1885  and  1886,  that 
the  effect  of  the  liberated  water  from  the  four  reservoirs  was  the  addition  of  1  foot 
and  upwards  to  the  depth  at  St.  Paul,  during  the  dry  periods  of  those  years,  the 
additional  depth  being  duo  to  elevation  of  water  surface  as  well  as  to  additional 
soonr. 

(See  Appendix  A  A,  Annual  Report,  1887.) 

The  benefit  of  the  reservoir  volume  extended  over  some  425  [390]  miles  of  river  be- 
low Grand  Rapids,  the  rapids  being  388  [353]  miles  by  river  above  St.  Paul.  Of 
the  425  [390]  miles  200  [165]  are  navigated  by  steamers. 

The  increase  in  channel  depth  at  St.  Paul,  due  to  the  release  of  the  stored-np 
water,  undoubtedly  averaged,  for  the  86  days,  1  foot  to  1^  feet.  (See  Appendix  Z, 
Annual  Report,  1888.) 

The  increase  in  channel,  depth  at  St.  Paul,  due  to  the  reservoir  water,  undoubtedly 
averaged  1  foot  during  the  low- water  season  of  1888.  (See  Appendix  B  B,  Annuid 
Report,  1889). 

The  effect  of  the  reservoirs  on  the  navigable  depth  of  water  in  the 
channel  of  the  Mississippi  Biver  above  the  Falls  of  St.  Anthony  is  not 
as  conclusively  shown  as  it  could  be.  A  series  of  hydrological  and 
meteorological  observations  on  the  Mississippi  and  the  principal  tribu- 
taries above  St.  Paul,  extending  over  a  period  of  several  years,  would 
furnish  information  not  only  of  great  practical  value  in  the  operations 
of  the  reservoirs,  but  would  also  be  of  scientific  value  in  connection 
with  the  loss  of  river  water  by  evaporation  and  filtration  and  in  the 
progression  (and  even  dispersion)  of  a  flood  wave.  A  commencement 
in  this  direction  has  been  made  by  the  provision  for  gaugings  at  or  near 
St.  Paul,  but  the  money  availiable  for  the  purx)ose  is  inadequate  for 
thorough  work,  and  is  only  applicable  near  St.  Paul.  It  is  estimated 
that  the  sum  ot  $15,000  per  aanum  can  be  profitably  expended  in  hydro- 
logical  and*  meteorological  investigation,'  during  a  period  of  four  years. 

These  dams  have  l^n  created  for  impounding  enormous  bodies  of 
water  and  releasing  the  same  under  control.  The  water  is  released 
through  sluices  which  are  opened  or  closed  by  operating  devices.  The 
operating  portion  of  each  is  made  of  wood.  This  wood  is  subject  to 
decay,  and  from  this  time  on  expensive  repairs  are  likely  to  be  called 
for  at  any  time.  It  is  impossible  to'  foresee  the  full  extent  of  such 
repairs  in  time  to  make  an  estimate  for  funds  in  the  next  succeeding 
Annual  Report  iwd  thereafter  wait  the  chances  of  an  appropriation 
during  one  or  more  years.  Grave  liability  would  arise  for  losing  the 
dams,  with  an  attendant  loss  of  life  and  property  below  them.  It  is, 
therefore,  recommended  that  the  reservoir  system  be  placed  under  the 
oi>eration  of  the  statute  which  provides  a  permanent  appropriation  for 
the  care,  operation,  and  maintentyice  of  completed  structures  which 
benefit  commerce  and  navigation. 

In  this  connection  it  is  to  be  noted  that  no  river  and  harbor  appro- 
priation was  made  for  the  year  ending  June  30, 1894,  and  consequently 
no  provision  for  the  maintenance  of  these  reservoirs  was  made.  Had 
it  not  been  for  an  adventitious  acquisition  of  funds  from  an  unexx>ected 
source — the  reversion  of  $15,663.17,  which  had  been  supposed  to  be 
paid  for  Indian  claim  damages — there  would  have  been  a  very  serious 
state  of  afiairs.     Without  watchmen  these  great  reservoirs  would 
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become  a  menace  to  life  and  property  instead  of  a  benefit  to  commerce 
and  navigation. 

The  sum  of  182,000  can  be  profitably  expended  daring  the  two  years 
ending  June  30, 1896,  as  follows: 

Completion  of  navigaMe  pass  in  Sandy  Lake  Dam $20. 000 

Operation  and  maintenance  of  the  five  completed  reservoirs  two  years,  at        ' 

$16,000  per  year 32,000 

Hydrological  and  meteorological  investigations  two  years,  at  $15,000  per 

year 30,000 

Total 82,000 

For  commerce  benefited  by  the  reservoirs  reference  must  be  made  to 
tlie  commercial  statistics  of  the  Mississippi  Biver. 

For  valuable  assistance  in  work  upon  and  management  of  the  reser- 
voirs I  am  greatly  indebted  to  Mr.  Archibald  Johnson,  assistant  engi- 
neer. 

Abstract  of  appropfialiana. 
By  act — 

Approved  Jnne  14, 1880 $75,000.00 

Approved  March  3, 1881 : 150,000.00 

PassedAugnst  2,  1882 300,000.00 

Approved  July  5, 1884 60,000.00 

Approved  August  5,  1886 37,500.00 

Of  August  11,  1888 12,000.00 

Approved  September  19, 1890 80,000.00 

Approved  July  13, 1892 60,000.00 

Total 774,500.00 

• 

Allotment  per  letter  from  office  Chief  of  Engineers — 

November  9, 1881 1,572.15 

January  20,  1882 176.00 

January  18,  1888 643.85 

•     May  11,  1888 8.60 

Expenses  of  commissioners  in  attempted  settlement  of  awards  to  Indi- 
ans   333.73 

Allotted  and  expended  by  officer  in  charge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam  sites,  letter  from 

office  Chief  of  Engineers,  May  27^  1881 i 7,500.00 

Expended  by  the  officer  in  charge  in  connection  with  the  building  and  • 
operating  of  five  reservoir  dams  to  June  30, 1893,  including  outstand- 
ing liabilities 717,565.34 

"Total  allotted  and  expended  to  June  30, 1893,  including  outstand- 
ing liabilities 727,799.67 


Estimated  cost  of  the  system  (omitting  that  of  land,  etc.,  damages) 1, 809, 083. 50 

Amounts  appropriated 774, 500. 00 

Remaining  to  be  appropriated 1, 034, 583. 50 

Money  atatenimiU 

July  1, 1892,  balanoe  unexpended $39, 781. 61 

Amount  appropriated  by  act  approved  July  13,  1892 60, 000. 00 

99, 781. 61 
June  30, 1893,  amount  expended  during  fiscal  year 44, 231. 44 


July  1,  1893,  balance  unexpended 55, 550. 17 

July  1, 1893,  outstanding  liabilities 8,849.84 

July  1, 1893,  balance  available 46,700.83 


"Amount  (estimated)  required  for  completion  of  existing  project 1, 034, 683. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June 

i      30,1895 51,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1803. 
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REPORT  OP  BOARD  OF  ENGINEERS  UPON  CONSTRUCTION  OP  NAVI- 
GABLE PASS  THROUGH  SANDY  LAKE  DAM,  MINNESOTA,  ON  THE 
MISSISSIPPI  RIVER. 

St.  Paul,  Minn.,  May  15 j  1893. 

General:  The  board  of  engineers  constitated  by  paragraph  1, 
Special  Orders  No.  46,  headquarters  Corps  of  Engineers,  September 
26, 1892.  to  consider  and  report  npon  a  project  for  the  constmction  of  a 
navigable  pass  through  the  Sandy  Lake  Dam,  have  the  honor  to  sub- 
mit their  final  report.  The  board  first  met  at  St.  Paul  on  October  28, 
1892,  and  submitted  a  preliminary  report  as  follows: 

St.  Paul,  Minn.,  October  99, 189f, 

General:  The  board  of  engineers  oonstitnted  by  Special  Orders  No.  46,  para- 
graph 1,  Headquarters,  Corps  of  Engineers,  U.  S.  Army,  dated  Washinf^n,  D.  C, 
September  26, 1892,  have  the  honor  to  snbmit  the  following  preliminary  report: 

The  board  met  at  St.  Paul,  Minn.,  October  28, 1892,  and  auringthat  and  the  fol- 
lowing day  examined  and  considered  the  plans  submitted  by  Maj.  W.  A.  Jones,  Corps 
of  Engineers,  for  the  proposed  navigable  pass  through  Sandy  Lake  Dam,  Minnesota. 
The  duties  of  the  various  members  of  the  board  rendered  it  expedient  to  meet  at  an 
earlier  date.  The  only  plans  presented  for  the  consideration  of  the  board  were  the 
blue  prints  forwarded  to  them  by  the  Chief  of  Engineers  with  the  project  of  Ms^or 
Jones.  These  plans  are  not  complete  in  detail,  and,  as  stated  in  Major  Jones's  letter, 
it  was  intended  to  modify  them  by  reducing  the  height  of  the  crib  work  and  to  lower 
the  floor  of  the  navigable  pass.  In  general  terms  the  project  of  Major  Jones  is  to 
construct  a  lock  to  be  used  as  a  passageway  through  the  Sandy  Lake  Dam,  the 
chamber  walla  of  the  lock  to  be  of  crib  work,  the  floor  of  timber,  and  the  gates  a 
modified  form  of  bear-trap;  the  filling  and  emptying  of  the  lock  to  be  accomplished 
by  lowering  the  gates  sufficiently  to  allow  the  water  to  pass  over  them.  From  the 
information  received  in  M%jor  Jones's  office,  and  the  examination  of  models  of  gates 
somewhat  similar  to  those  which  it  is  proposed  to  use,  the  board  were  sufficiently 
informed  for  a  consideration  of  the  proposed  structure  and  method  of  operating. 
With  regard  to  the  proposed  lock  chamber,  walls,  floor,  etc..  there  is  nothing  peculiar, 
but  the  gates  are  of  peculiar  construction,  and  are  intended  for  peculiar  conditions, 
as  they  are  to  be  used  with  the  head  of  water  sometimes,  on  one  side  and  sometimes 
on  the  other.  They  are  what  might  be  called  Lang's  modification  of  the  Parker  gate 
(whiph  is  a  modification  of  the  ordinary  bear  trap),  with  an  additional  feature  in 
the  introduction  of  air  bags  which  can  be  inflated  or  collapsed  at  will.  It  is  proposed 
to  make  the  gates  of  sufficient  weight  to  fall  and  remain  down  when  there  is  no 
head  of  water  and  the  air  bags  are  collapsed,  and  yet  light  enough  to  rise  so  that 
the  upper  edge  of  one  leaf  shall  come  above  water  surface  when  the  air  bags  are 
inflated,  it  u  understood  that  the  air  bags  are  to  be  brought  into  use  whea  it  is 
necessary  to  close  the  pass  -for  the  collection  of  water  in  ^e  lake,  for  lifting  the 
gates  when  the  pass  is  operated  as  a  lock  and  the  gates  must  rise  in  dead  water,  and 
when  it  is  necessary  to  raise  a  gate  after  it  falls  or  keep  it  up  when  the  head  of 
water  changes  from  one  side  to  the  other. 

To  elose  ^e  pass  for  the  collection  of  water  a  gate  would  have  to  be  raised  with- 
out a  head  of  water,  perhaps  two  or  three  times  in  a  year,  and  as  soon  as  a  few 
inches  of  head  was  obtained  the  pressure  of  water  would  hold  the  gate  up.  The 
nse  of  the  pass  as  a  lock  would^  it  is  stated,  be  of  rare  occurrence,  perhaps  three  or 
four  times  in  a  year,  generally  m  the  spring. 

The  head  of  water  a^^ainst  a  ^at^  would  generally  be  on  the  lake  side,  the  revers- 
ing of  the  head  occurring  only  m  the  case  of  a  low  lake  at  the  time  when  the  reser- 
voirs farther  up  the  Mississippi  River  were  opened  and  it  would  be  desirable  to 
keep  their  water  from  flowing  out  of  the  Mississippi  River  into  Sandy  Ijake.  When 
the  water  frx>m  the  Mississippi  River  side  rises  higher  than  5  feet  above  the  pro* 
poeed  lock  floor  it  could  be  permitted  to  flow  into  the  lake  without  detriment  to 
the  river. 

The  necessity,  then,  for  raising  and  holding  up  the  gates,  by  some  method  other 
than  that  provided  by  the  pressure  from  a  h^Hl  of  water  that  would  nsually  exist, 
would  be  of  infrequent  occurrence. 

The  Lang  gate  is,  the  board  are  informed,  in  highly  successful  operation  at  vari- 
ous places,  notably  in  a  dam  at  Kevers,  Wis.,  on  the  St.  Croix  River,  where  there 
are  several  of  these  gates,  the  largest  covering  an  opening  80  ieet  wide,  with  a  head 
of  water  of  16  feet.  This  was  built  in  the  winter  of  1889-'90.  In  operating  these 
gates  the  inlet  and  outlet  valves  for  filling  and  emptying  the  gate  chamber  are  con- 
neeted  and  are  reciprocating,  so  that  the  motion  of  opening  closes  the  other,  and 
vic^  versa.  By  setting  the  valves  properly  the  pressure  under  the  leaves  can  be  so 
regulated  as  to  hold  tne  gate  in  any  desired  position.    This  feature  makes  it  feasible 
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to  fill  or  empty  a  lock  chamber  by  the  flow  over  the  gate.  If  the  gate  is  m««>  heavy 
enough  to  fall  in  dead  water^  that  is,  with  the  water  standing  at  the  same  level  on 
both  sides,  it  is  evident  thnt  some  method  must  be  provided  for  raising  it  and  hold- 
ing it  np  until  sufficient  head  accumulates  to  make  the  upward  pressure  under  the 
leaves  greater  than  the  downward  pressure  above  the  leaves.  For  this  Maior  Jones 
proposes  to  use  air  bags  fastened  to  the  under  sides  of  the  leaves,  into  which  air  can 
be  forced,  thus  providing  an  upward  pressure  equal  to  the  difference  in  the  weight 
of  the  air  aud  an  equal  volume  of  water,  the  air  to  remain  in  the  bags  until  (he 
necessary  head  of  water  for  holding  the  gat«  up  is  obtained.  The  board  was  not 
informed  exactly  as  to  how  these  bags  were  to  be  made  and  of  what  material.  The 
general  idea,  however,  was  that  the  bags  when  inflated  should  be  cyclindrical  in 
form  and  that  they  should  be  made  of  some  strong  water-proofed  cloth.  In  using 
the  gates  for  a  reversed  head,  the  main  leaves  would  rise  antl  fall  as  in  an  ordinary 
bear  trap,  but  as  these  leaves  are  of  about  equal  length  the  use  of  the  air  bags  or 
other  contrivance  would  probably  always  be  necessary  to  lift  them  and  keep  them 
up.  It  would  seem  to  be  better  to  have  the  main  leaf  on  the  lake  side  of  the  gates, 
which  would  be  the  iower  leaf  when  the  head  was  reversed  longer  than  the  other 
one. 

Upon  a  full  consideration  of  the  subject  the  board  came  to  the  following  concln- 
sions :  * 

That  in  view  of  the  small  amount  of  money  available  the  form  of  lock  chamber 
proposed  by  Major  Jones  is  judicious. 

That  the  form  of  gateb  proposed  is  feasible,  and  could  probably  be  ox>erated  satis- 
factorily as  long  as  the  air  bags  with  the  necessary  connections  remained  in  perfect 
order;  but  the  board  have  serious  doubts  concerning  the  practicability  of  making 
air  bags  of  flexible  material  and  air-tight  movable  connections  that  would  be  under 
water  and  remain  in  perfect  working  order  for  any  considerable  length  of  time.  As 
the  air  bags  would  be  brought  into  service  only  occasionally,  and  perhaps  at  lonj^ 
intervals  of  time,  the  board  are  of  the  opinion  that  the  work  of  the  air  bags — ^that,  is 
the  occasional  lifting  and  holding  up  of  the  gates — would  be  better  perrormed,  and 
with  more  certainty,  l>y  some  simple  device  for  direct  application  of  power,  such  u 
chains  fastened  to  the  upper  leaves  of  the  gates  and  led  .up  to  capstans  on  top  of  the 
walls.  The  weight  of  the  gates  could  be  so  regulated  as  to  require  but  little  power 
to  lift  them,  for  thev  could  be  made  of  pine  timber,  with  just  enough  iron  to  cause 
them  to  sink,  and  if  necessary  counterweighted ;  and  they  could  be  made  to  stand 
up  under  pressure  from  a  reversed  head  by  arranging  the  main  leaves  like  those  of 
an  ordinary  bear  trap^that  is,  with  the  under  leaf  longer  than  the  upper  one.  The 
application  of  this  form  of  gate  to  a  lock  is  unique,  and  is  considerea  well  worth  a 
trial,  but  before  definitely  recommending  its  adoption  the  board  would  respectfhlly 
make  the  following  suggestions :  That  Major  Jones  be  requested  to  have  a  woridnc 
model  of  a  gate  made  of  convenient  size,  say  to  close  an  opening  12  inches  in  widta 
and  to  lift  from  6  to  10  inches,  the  gate  to  be  of  the  form  proposed  by  him,  bot 
without  the  air  bags  and  with  the  under  main  leaf  longer  than  the  npi>er  one,  as  ia 
an  ordinary  bear  trap,  and  with  lifting  chains  carried  up  to  a  capstan  or  drum  on 
the  wall ;  and  that  in  order  to  permit  the  board  to  submit  detailed  plana  and  esti- 
mates for  such  constructions  as  it  may  recommend  for  the  navigable  pasa^  as  requixed 
by  their  instructions.  Major  Jones  also  be  requested  to  prepare  rail  plans  of  the  stnie> 
tures  in  accordance  with  his  project  aa  modified  by  the  proposed  change  in  the  gates. 

Respectfully  submitted. 

Amos  Sticknky, 

Major  of  Enginetm, 
A.  Mackenzie, 

Major  of  EngUutn, 
W.  L.  Marsuall, 

Captain  of  EnginMn, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers f  U,  8.  A, 

On  May  15  the  board  again  met  at  St.  Paul,  and  the  plans  of  tbe 
lock  and  the  working  of  a  model  of  a  gate  were  exhibited  by  M%j.  W. 
A.  Jones,  Cori)8  of  Engineers. 

The  working  of  the  gate  with  the  head  of  water  first  on  one  side  and 
then  on  the  other  appeared  to  be  satisfactory  and  entirely  feasible  for 
a  gate  of  ftdl  size,  and  the  construction  seems  to  meet  the  peculiar  con- 
ditions under  which  the  lock  would  be  operated. 

In  an  indorsement  upon  the  preliminary  report  of  the  board,  M%)or 
Jones  suggested  the  propriety  of  equipping  the  gates  with  the  air  bags 
originally  proposed,  in  addition  to  the  capstans  recommended  by  the 
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Board  for  raising  the  gates  when  there  was  not  sufficdenthead  of  water. 
This,  having  been  forwarded  to  the  board  for  their  information,  was 
taken  into  consideration  and  reported  upon  a^  follows: 

Unitrd  States  Ekoinrer  Office, 

Cincinnati,  Ohio,  Jannarg  16, 189S, 

OsKERAx:  In  a  preliminary  report,  dated  October  29,  1892,  presented  by  the  board 
of  engineers  constituted  to  consider  plans  for  na\igable  pass  through  Sandy  Lake  Dam, 
Minnesota,  it  was  recommended  that  the  plan  of  using  air  bags,  as  proposed  by  Major 
Jones,  for  hoisting  gates  be  modified.  An  indorsement  on  such  preliminary  report  by 
Mi\jor  Jones,  dated  IT.  S.  Engineer  Office,  8t.  Paul,  December  23,  1892,  and  referred 
to  the  senior  member  of  the  board  for  his  information,  bv  indorsement  dated  Oitieo 
Chief  of  Engineers,  January  9, 1893,  while  approving  of  the  modifications  proposed, 
suggests  that  the  nse  of  air  bags  be  adhered  to  as  an  auxiliary  to  the  plan  recom- 
mended by  the  board. 

The  board  sees  no  objection  to  the  double  appliance  for  moving  the  gates,  and, 
the  additional  cost  not  being  great,  it  is  willing  to  approve  of  the  nse  of  the  air  bags 
as  an  auxiliary  power.  If  they  remain  in  good  condition  for  a  considerable  length  of 
time,  as  is  anticipated  by  M%jor  Jones,  their  oj^ration  will  probably  be  satisfactory; 
and  if  they  prove  not  sufficiently  durable,  as  is  feared  by  the  board,  the  simple  ar- 
rangement recommended  will  be  available  and  can  be  used. 
Very  respectfully,  your  obedient  servants, 

Amos  Sticknrt, 
Major,  Corps  of  Enginetr; 

A.  Mackenzie, 
Major y  Corps  of  Engineers, 
W.  L.  Marshall, 
Capiain,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers f  V.  S,  A, 

The  board  would  now  respectfully  recommend  the  approval  of  the 
plans*  submitted  herewith^  and  present  the  following  estimate  of  cost: 

652,806  feet  B.  M.  of  grillage  and  superstructure,  at  $33 $21, 542. 66 

56,112  feet  B.M.ofpine  sheeting,  at  $56 3,086.16 

35,712feetB.M. oak  triple  lap  sheeting,  at  $66 2,356.99 

1.130  round  piles,  at  $6 6,780.00 

3,600  cubic  yards  excavation,  at  60  cents 2, 160. 00 

3, 600  onbic  vards  tilling,  at  40  cents 1,440.00 

3,458  cubic  yards  rock  Riling,  at  $1.20 4,149.60 

105  cubic  yard*  concrete,  at  $15 1, 575. 00 

4  air  bags 550.00 

2  air  pumps 250. 00 

23,743  pounds  finished  weight  of  irons,  Nos.  1, 2, 3, 4, 5, 6, 7, 8, 9,  at  15  cents.  3, 561. 45 

6,256  poonds  chain,  at  10  cents 625.60 

4  capstans  with  sheaves  and  ropes 560.00 

48,637.46 
Yalne  of  material  on  hand : 

314,668  feet  B.  M.  at  $15 $4,720.02 

6,408  feet  B.  M.  oak  at  $25 135.20 

756  round  piles,  at$l 756.00 

6,611.22 

Total 43,026.24 

Bespectftilly  submitted. 

Amos  Stickney, 

Major  of  Engineers, 
A.  Mackenzie, 

Major  of  Engineers, 
W.  L.  Marshall, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8,  A, 

*  Drawings  not  printed. 
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[First  iBdorsenient.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

June  30 J 1893. 
Approved. 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineert. 


A  A  3. 


IMPROVEMENT  OP    CHIPPEWA    RIVER,    INCLUDING   YELLOW    BANKS, 

WISCONSIN. 

The  plan  for  improvement  of  the  Chippewa  Eiver  consists  in  revet- 
ment of  caving  bends  and  construction  of  dams  and  jetties  from  Eaa 
Claire  to  the  confluence  of  the  stream  with  the  Mississippi  Biver,  a  dis- 
tance of  57  miles,  to  confine  the  low- water  volume  to  a  channel  of  nearly, 
uniform  width  and  depth.  The  general  plan  for  improvement  was 
adopted  in  1877,  and  the  work  has  been  carried  on  in  accordance  with 
it,  varying,  however,  more  or  less  as  to  location  and  extent  of  dams, 
jetties,  etc. 

The  object  of  the  protection  of  the  Yellow  Banks  is  to  prevent  erosion 
of  the  high  sand  bluffs  or  banks  bordering  the  Chipx)ewa  Biver  at  a 
number  of  points  below  Eau  Claire,  and  thereby  to  relieve  the  channels 
of  that  river  and  of  the  Mississippi  below  the  junction  of  the  two  streams 
from  the  masses  of  sand  contributed  by  those  banks.  The  plan  for 
protection  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to 
be  crowned  with  rock. 

The  examination  of  the  river  upon  which  the  plan  and  estimate  were 
based  was  made  in  1874.  The  report,  dated  January  30, 1876,  of  this 
examination  is  printed  in  Part  I,  Appendix  to  the  Annual  Beport  of 
the  Chief  of  Engineers,  pp.  375-380.  In  that  report  the  estimate  of 
the  cost  of  improvement,  including  protecting  the  Yellow  Banks,  was 
$139,892.60. 

The  first  appropriation  for  improving  the  Chippewa  Biver  was  made 
in  1876  and  the  first  for  the  protection  of  the  Yellow  Banks  was  made 
in  1882.  These  were  regarded  as  separate  and  distinct  works  until  the 
act  of  Congress  of  August  11, 1888,  appropriated  for  the  improvement 
of  the  Chippewa  Biver,  including  the  Yellow  Banks  in  said  river,  Wis- 
consin, continuing  improvement,  $10,000. 

The  estimated  cost,  including  all  expenditure  since  1876,  for  channel 
improvement  of  the  river,  as  revised  by  my  predecessor  in  1888  (see  pp. 
1643, 1544,  Annual  Beport  for  1888),  was  placed  at  $170,487.72.  The 
cost  of  protecting  the  Yellow  Banks,  as  revised  by  the  same  officer  in 
1883  (see  p.  1443,  Annual  Beport  for  1883),  was  estimated  at  $96,000, 
making  the  total  cost  for  channel  improvement  and  the  protection  of 
the  Yellow  Banks  $272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches  and  the  crossing  at  the  mouth  of  the 
river  was  extremely  difficult  at  that  stage,  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insuffi- 
cient depth.  Frequently  the  depth  of  water  on  Uie  bar  at  the  mouth  of 
the  river  was  but  10  or  12  inches. 
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The  work  of  improvement  to  June  30, 1891,  bas  provided  a  perma- 
inent  channel  3  feet  in  depth  over  the  bar  at  the  mouth  of  the  river 
.and  mateiially  increased  the  depths  over  the  Durand,  Plum  Island, 
Plum  Island  Flats,  Battle  Island,  Wacouta  Island,  and  Flower  Pot 
Island  bars,  besides  straightening  a  difficult  piece  of  river  at  the  Mad- 
ison Street  Bridge  in  Eau  Claire,  and  the  stoppage  of  a  dangerous  cut- 
off at  Dead  Lake.  Where  the  improvements  have  been  completed  the 
channels  are  3  feet  or  more  ia  depth.  The  channel  improvements  have 
effected  a  reduction  of  10  cents  per  thousand  in  the  cost  of  running 
rafted  lumber  from  Eau  Claire  to  the  mouth  of  the  river. 

No  work  of  consequence  has  been  done  at  the  Yellow  Banks  since 
1883.  At  that  time  revetments  of  the  banks  had  been  accomplished 
as  follows: 

At  Waubeek  Bank,  2,989  feet  long,  protection  completed. 

At  Eumseys  Bank,  4,500  feet  long,  piles  all  driven  and  1,850  linear 
feet  of  protection  completed. 

At  Mary  Dean  Bank,  0,900  feet  long,  piles  have  been  driven  for  625 
linear  feet  and  139  feet  of  the  protection  completed. 

Total  expended  from  commencement  of  operation  in  1877  to  June  30, 
1892,  including  outstanding  liabilities,  $165,574.78. 

Operations  during  the  past  fiscal  year, — ^Active  construction  opera- 
tions  were  practically  confined  to  the  winter  of  1892-^3,  during  which 
time  a  brush  and  stone  dam  (750  linear  feet)  was  constructed  at  Eau 
Galle  Flats  and  Plum  Island  Flats  Dam  No.  3  was  raised  at  the.  shore 
end  with  one  course  of  brush.  The  three  foundation  courses  of  the 
latter  dam  were  laid  during  the  winter  of  1891-'92.  There  have  not, 
since  then,  been  sufficient  funds  available  for  its  completion.  The  effect, 
however,  of  the  dam,  even  in  its  unfinished  condition,  has  been  to 
materially  improve  the  channel  at  that  point  and  prevent  the  water  from 
spreading  over  a  wide  area,  as  it  threatened 'to  do  and  which  was  the 
main  object  in  laying  the  foundation  in  advance  of  sufficient  funds  to 
warrant  completion. 

The  dam  at  Eau  Galle  Flats,  built  on  the  ice  last  winter,  received  a 
severe  test  when  the  ice  went  out  in  the  spring.  The  ice  jams  were 
the  worst  ever  known  on  the  river.  Most  of  the  works  of  improve- 
ment wer^  injured  by  more  or  less  stone  being  pushed  off  from  the  top. 
The  injuries  were,  however,  slight  except  at  Eau  Galle  Flats,  where 
quite  a  depression,  100  feet  in  length,  occurred  in  the  middle  of  the 
uew  dam.  The  repair  of  the  latter  is  now  in  progress  and  will  cost 
$300. 

In  this  connection  I  desire  to  state  that  the  appropriations  for  this 
improvement  since  1886  have  been  inadequate  to  maintain  existing 
dams  in  good  condition,  and  at  the  same  time  relieve  navigation  inter- 
ests by  the  construction  of  new  works  on  bars  that  are  serious  obstruc- 
tions to  the  passage  of  rafts.  The  new  work  is  of  too  recent  a  date  to 
indicate  its  permanent  effect  on  the  low-water  channel. 

The  following  statement  shows  the  cost  of  work  during  the  past  year : 

General  expensee, 

Cftre  of  property,  snperintendeTicey  and  St.  Paul  offic«  exx>en8e8 $1,747.90 

Plmn  Island  Flats  Dam  No.  2,  general  repairs 100.00 

Plum  Island  Flats  Dam  No.  3 : 

Placing  3i  oords  stone,  at  $1.25 ;  10  cords  brush,  at  50  cents.         $9. 37 

General  repairs  g 99.79 

109.  lb 

BNQ  93 ^143 


\ 
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Materials  on  baud  at  Plum  Island,  53i  cords  stone,  at  $5 $265. 63 

Ejiu  Galle  FlaU  Dam  No.  1 : 

606.688  cords  brash $772.81 

193.170  cords  stone ^ 1,077.73 

Placing  above  stone  and  brush 992.89 


Materials  on  hand  at  Ean  Galle  Mats:  • 

^  cords  stone,  at  $5.25 175.87 

62  cords  brush,  at  $1.75 108.50 

Materials  on  hand  at  Dnrand,  15  cords  stone,  at  {f6.50 


2,843.43 


284.37 
97.50 


Total  expenses  for  the  year 5,447.98 

DUtribution  of  maieriikU  on  hand  June  30, 1892, 

Plnm  Island  Flats  Dam  No.  3,  3i  cords  brush,  at  $1.72^, $6.04 

Remaining  on  hand  June  30, 1893,  81i  cords  brush,  at  $1.72iV 140. 51 

Statement  of  materials  on  hand  June  SO,  189S, 

Plum  Island : 

8U  cords  brush,  at  $1.72 $14a51 

53i  cords  stone,  at  $5 '^^  *" 

Ean  Galle  Flate: 

62  cords  brush,  at  $1.75 

d3i  cords  stone,  at  $5.25 * 

Durand,  Wis.,  15  cords  stone,  at  $6.50 


285.63 

108.50 

173.87 

97.50 


Total  value 


788.00 


Mr.  A.  O.  Powell,  assistant  engineer  on  this  improvement,  has  exhib- 
ited faithfulness  and  zeal  in  carrying  out  the  work  intrusted  to  him. 

Expenses  during  the  fiscal  year  ending  June  30, 1893,  including  out- 
standing liabilities,  $6,447.98. 

The  sum  of  $60,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1895. 

This  work  is  in  the  coUection  district  of  Milwaukee,  Wis.  The  duties  on  importo 
collected  during  the  year  ending  December  31, 1892,  amounted  to  $465,833. 

Abstract  of  appropriatione. 


By  act — 

Approved  August  14, 1876. . .  $10, 000 

Approved  June  8, 1878 10,000 

Approved  March  3, 1879  ...  -  8, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3, 1881  ....  10, 000 

Passed  August  2, 1882 65, 000 

Approved  July  5, 1884 15, 000 


By  act — 

Approved  August  5, 1886 $18,750 

Of  August  11, 1886 10,000 

Approved  September  19, 1890    10, 000 
Approved  July  13, 1892 5, 080 

Total 171,730 


Money  statetnent 

July  1, 1892, balance  unexi>ended $1,713.96 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 


June  30, 1893,  amount  expended  during  fiscal  year 


6,713.96 

5,588.42 


July  1,1893,  balance  unexpended 1, 125.56 

July  1, 1893,  outstanding  liabilities 398.33 


July  1, 1893,  balance  available. 


727.34 


{Amount  f  estimated)  required  for  completion  of  existing  prefect 100. 737. 72 
Amount  tnat  can  be  ]>roiitably  expended  in  fiscal  year  ending  June  30,1895    60, 000. 00 
Submitted  in  compliance  with  requirements  of  flection  2  of  river  sud 
harbor  acts  of  1806  and  1807  and  of  sundry  civil  act  of  March  3, 1893. 


APPENDIX  A  A — REPORT  OF  MAJOR  JONES. 


2275 


COMMERCIAL  STATISTICS. 

Comparative  atatement  of  lumber,  lathe,  ehinglee,  piekete,  and  loge  for  eleven  yean. 


Year. 

Lumber. 

Laths. 

Shingles. 

1 

Picketa. 

* 

Total 

tonnsge  ex> 

elusive  of 

loose  logs. 

Beef        > 
Slough  logs. 

1892 

Feet,B.M. 

144,051,150 

152,040,380 

100,477,900 

158,938,294 

101,300,512 

180,820,521 

207,205,672 

874,138,443 

208,344,591 

269,094.203 

375,000,000 

yumber. 
40, 541, 170 
107.841,850 
40,234.073 
50,487,355 
90.544,370 
04,725.580 
77,729,630 
95,992,900 
88,905,520 
82^643,500 
66,000,000 

Number. 
109,856,000 
48.  TOO,  210 
78,499,500 
112,063,076 
-86,348,900 
130,516,200 
158,645,750 
195,880,220 
160,133,000 
129,754,000 
150, 000, 000 

Number, 
1,507,050 
1,258.850 
1,222,968 
2,244,786 
1,500,320 
8,023.235 
1,984,340 

75,000,000 
1,840,273 
1,497,948 
2,200.000 

Tont. 
410,960 
314.085 
342,350 
329,156 
325. 971 

T««l,  B.  A 
632. 850. 670 

1891 

284.118.430 

1800 

606,QP2,790 
400. 518. 720 

1889 

i«88 : 

1887 

542,437,000 
404,302,650 
465,000.000 

1886 

1885 

600.000.000 

1884 

534. 074, 176 

1888 

450.000.000 

1882 

350,000,000 

Comparative  etatement  offrei^i  andpaeeengerefor  twelve  yeare. 


Tear. 


1892. 

1891. 
1890. 
1889. 
1888. 
1887. 


Steam- 
boats. 

Freight 
carried. 

Passen-  ' 
gem.     j 

♦1 
*1 
•1 
•1 
•1 
1 

Poundt, 

....... ...1 

.......... 1 

600,000 

1,400 

Year. 


1886 
1885 
1884 
1883 
1882 
1881 


Steam- 
boats. 


1 
1 
2 
3 
3 
3 


Freight 
earned. 


Potuufff. 


600,000 
1,500,000 
8, 184, 000 
2,640,000 
3,932,000 


Passen- 
gexs. 


4,700 
4,728 
5,500 
4.000 
10,490 
16,989 


*  One  hundred  and  eight  tons  burden  and  2  feet  draft. 

Bat  one  ateamboat  plied  regularly  ob  the  river  daring  the  paat  foor  seasons.  This 
boat^  the  Fhil  Sheoket  (106  tons  harden  and  2  feet  draft),  ran  from  the  month  to 
DaunvUIey  aboat  half-way  between  the  month  and  Ean  Claire  to  assist  the  Kniapp, 
Stout  and  Co.  Company's  rafts  in  floating  down  the  river.  Her  passengers  ancl  freight 
were  confined  entirely  to  the  company's  rafting  bosinees. 


A  A  4. 

IMPROVEMENT  OP  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1878,  was  based  upon  the  resalts  of  a  survey  made  in  1874,  when  the 
^  St.  Croix  was  at  a  high  stage  of  water,  and  but  comparatively  few  baps, 
etc.,  to  be  seen,  and  contemplated  the  removal  of  snags,  bowlders, 
wrecks,  leaning  trees,  and  sand  bars  between  Taylor  FaUs  and  Pres-, 
cott,  and  contraction  of  low-water  channel  between  Taylor  FaUs  and* 
Stillwater  into  one  of  nearly  uniform  width,  by  means  of  brush  and 
stone  jetties,  and  dams  of  the  same  material,  to  close  island  chutes  and 
secondary  channels.    Estimated  cost,  $21,758. 

The  lower  part  of  the  river  is  known  as  Lake  St.  Croix.  Stillwater, 
at  the  head  of  the  lake,  divides  the  navigable  portion  of  the  river  into 
two  sections:  The  upper  or  river  section,  28J  miles  in  length,  and  the 
lower  or  lake  section,  23.8  miles  in  length.  The  present  project,  adopted 
in  1880  and  modified  in  1882,  and  again  in  1889  (see  p.  1801,  Annual 
Report,  1889),  by  my  predecessor,  is  based  upon  results  of  a  low-water 
survey  made  in  1879.    The  estimated  cost  has  been  placed  at  $108,700* 
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In  tbe  Annual  Report  for  1889  he  reported: 

The  ftrst  ftppropriation  for  the  iinprovemeDt  of  the  St.  Croix  waa  $10,000  made  by 
act  of  Congress  approved  Jiiue  18.  1878. 

At  that  date  the  channel. above  Stillwater  especially,  was  encnmbored  bTsnnkeii 
cribs,  wrecks,  snags,  and  old  boom  piers,  and  the  bends  by  leaning  trees.  The  low- 
water  channel  had  in  msfhy  places  bnt  2  feet  of  depth,  and  steamers  and  barges  made 
their  way  as  best  they  could,  amongst  the  obstrHctions.  At  times  it  was  impossible 
for  them  to  get  over  the  shoal  places,  lender  this  appropriation  some  of  the  wont 
obstructions  were  removed  between  Taylor  Falls  ana  Stillwater. 

The  free  navigation  of  the  lower  secti«m  was  obstructed  by  partly 
sanken  logs  and  by  the  Hudson  and  Catfish  bars,  6.3  and  15.1  miles^ 
respectively,  below  Stillwater.  The  channel  over  the  Hudson  Bar  was 
quite  tortuous  and  shallow,  having  but  2^  feet  depth  at  low  water.  At 
Catfish  the  channel  had  sufficient  depth,  but  made  a  sharp  bend  aroimd 
a  long,  narrow  sand  spit  that  jutted  out  for  a  distance  of  1,450  feet  firom 
the  left  bank  and  at  right  angles  to  the  shore  line.  When  a  strong 
wind  blew  up  or  down  the  Lake  the  steamboats  with  heavy  rafts  en- 
countered considerable  difliculty  in  keeping  the  channel. 

The  improvements  to  June  30, 1891,'resulted  in  a  decidedly  improved 
channel  above  Stillwater  to  the  advantage  of  the  river  traffic  then  exist- 
ing. The  improvement  consisted  in  the  removal  of  sunken  cribs,  wrecks, 
snags,  old  boom  piers,  and  leaning  trees,  i^nd  the  construction  of  wing 
dams  to  contract  the  channel  over  the  worst  bars,  and  thereby  increased 
the  depth  over  the  bars  worked  on  from  an  original  low-water  depth  of 
2  to  3  feet. 

Since  1886  the  railroads  penetrating  the  region  have  reduced  navi- 
gation over  this  section  to  almost  nothing,  except  the  running  of  loose 
logs;  as  a  consequence,  little  attention  during  the  past  six  years  has 
been  given  to  the  improvement  of  this  section. 

On  the  lower  section  (Stillwater  to  the  mouth)  the  commerce,  consist- 
ing of  rafted  lumber  and  logs  towed  by  steamboats,  is  of  large  propor- 
tions and  its  needs  are  being  met  by  expending  the  largest  part  of  ap- 
propriations on  this  reach.  By  June  3[>,  1892,  channels  had  been  dredged 
through  the  Catfish  and  Hudson  bars  to  a  depth  of  4  feet  at  low  water, 
and  the  water  directed  into  new  channels  by  training  dams. 

Many  of  the  partly  submerged  logs  were  also  removed,  but  new  ones 
are  continually  coming  into  the  channel.  The  work  has  resulted  in 
creating  a  fair  steamboat  channel,  4  feet  deep  at  low  water,  from  StUl- 
water  to  the  mouth.  Boats  and  rafts  can  now  pass  over  that  distance 
at  the  lowest  stages;  but  some  work  remains  to  be  done  in  widening 
the  dredged  channels  and  straightening  other  portions,  particularly  on 
the  Hudson  Bar  above  and  below  the  bridge. 

Expended  under  the  present  project  to  June  30, 1892,  including  out- 
standing habilities,  $82,461.02. 

Total  expended  under  original  and  present  projects  to  June  30, 1892, 
including  outstanding  liabilities,  $100,461.02. 

Operations  during  the  past  fiscal  year:  Work  was  confined  to  dredg- 
ing a  channel  through  a  small  bar  at  head  of  Lake  St.  Croix  and  in 
widening  the  channel  over  the  Hudson  Bar.  Total  amount  of  excava- 
tion, 15,724.32  cubic  yards.  The  work  at  Hudson  Bar  ha«  facilitated 
the  passage  of  raft  boats  with  their  large  tows. 

Total  expended  during  tbe  fiscal  year  ending  June  30,  1893,  inclad- 
ing  outstanding  liabilities,  $5,551.19. 

This  work  is  in  the  collection  district  of  Minnesota^  of  which  St.  Paul  is  tbe  port 
of  entry  and  St.  Vincent  a  subport.  Collections  for  the  year  ending  December  81, 
1892,  $124,177.40;  value  of  domestic  exports  for  same  period,  $282,736. 
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Abstract  of  appropriation. 


Approved  June  18, 1878 *$10, 000 

Approved  March  3, 1879 *8, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3, 1881 8, 000 

Passed  August  2, 1882 30, 000 

Approved  July  5, 1884 9, 000 


By  act — 

Approved  August  5, 1886 $7, 500 

Of  August  11, 1888. 10, 000 

Approved  September  19, 1890  8, 000 

Approved  July  13, 1892 8, 000 

Total 108,000 


Money  statement. 


July  1, 1892,  balance  unexpended $49.44 

Amount  appropriated*  by  act  approved  July  13, 1892 8, 000. 00 

8,049.44 

June  30, 1893,  amount  expended  dnring  fiscal  year 5, 220. 49 

Jnly  1,1893,  balance  unexpended 2,828.95 

July  1, 1893,  outstanding  liabilities 341.16 

July  1, 1893,  balance  available 2,487.79 


'Amount  (estimated)  required  for  completion  of  existing  project 18, 200. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    18, 200. 00 
'^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sunilry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


Comparative  aiaiement  of  steamhoats  and  barges,  freight  and  passengers  carried,  lumber 
and  logs  tovoed  and  rafted  on  the  St,  Croix  River ,  Wisconsin  and  Minnesota,  for  a  period 
of  fifteen  years, 

STEAMBOATS  AND  BAKGES.  • 


Year. 


1878'. 

1879.- 

1880.. 

1881. 

1882. 

1883. 

1884. 

1885. 


In  freight  and  pas- 
senger business. 


Steam- 
boats. 


8 

3 
3 
2 
8 
3 
3 
4 


Barges. 


24 
25 
25 
33 


Steamboat<) 

in  towing 

and  rafting 

business. 


8 
12 
29 
40 
77 
51 
30 
50 


Year. 


1886. . 
1887.. 
1888.. 
1R89. . 
1890.. 
1891.. 
1892*. 


In  freight  and  pas- 
senger business. 


Steam- 
boats. 


6 

a 

1 
1 
2 
•1 
0 


Barges. 


38 
40 
3 
8 
3 
0 
0 


Steamboats 

in  towing 

and  rafting 

business. 


49 

68 

58 

52 

126 

■130 

122 


>  Amount  of  commerce  and  navigation  when  work  of  improvement  began. 

*117  tons  burden  and  18  inches  draft. 

*  From  35  to  240  tons  burden  and  2^  t«  3)  feet  draft. 

«  Amount  of  commerce  and  navigation  at  present  time.      ^ 


'Appropriated  hofore  adoption  of  present  project. 
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Comparative  Btatemeni  of  MieamboaU  and  hargea,  freight  and  paasengers  carried,  hmho" 
and  logB  Unoid  and  rafted  on  tJ^e  Si,  Croix  Biver,  e^o.-^ontlnned. 

FREIGHT  Amy  FASSEKGSBS. 


Tear. 


1878*. 
1879., 
1880.. 
1881.. 
1882.. 
1883.. 
1884^.. 
1885.. 
1886.. 
1887.. 
1888.. 
1880.. 
1890.. 
1891.. 
1892.. 


Freight  ccrrlsd. 


General 

mer- 
chandise. 


Ton*. 


209 


Lorn* 
bei*. 


Tont. 


5,200 

5,900 

7,139 

100 


Wood. 


Ton», 


4,354 

4,100 

5,796 

200 


Total  to  1887, 
inclasive. 


Pounds. 

82,000,000 

47,786,995 

(f) 
35,000,000 
60,000.000 
63.000,000 
80, 000, 000 
86.000.000 
180,900,000 
57,009,320 


Total. 


Totu. 


9,554 

10,000 

13,144 

800 


PassM- 

genca^ 

ried. 


15,0Cf 
9.244 

11.C1S 
10. 3W 
12,86© 

4,009 
10,<I7 
12,756 

9,872 


921 


*  Amount  of  oommeroe  and  navigation  when  work  of  improvement  began, 
t  Unknown. 

BAFTSD  LOGS  AND  LT7MBEB. 


Year. 


1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Bafted  lo  j;b 
towed  out  of 

St.  Croix 
Biver  (esti- 
mated). 


Feet,  B.  M. 
70, 000, 000 
117, 000, 000 
200,000,000 
185, 000, 000 
130,000,000 
108,000,000 
175,000,000 
150, 000, 000 
115,000.000 
175, 000, 000 
136, 000, 000 
150,000,000 
250, 000, 000 
209,233,490 
250,000,000 


Bafted  lumber  towed  out  of  St.  Croix  Biver. 


Lmnber. 


Feet,  B.  Jf. 


100,000,000 
114,610,966 
81,817,070 
116,403,000 
110, 034, 084 
126,503,62Q 


Sliingles. 


Kumber. 


40,079,500 
38,633,000 
46,007,000 
32,016,750 
51,959,000 


Laths. 


Number. 


23, 661, 800 
2:»,  226, 575 
33.861,900 
31, 132, 350 
37,887,200 


Pickets. 


Nun^er. 


570,820 
90,800 
278,580 
678,240 
261,040 


Total 
tonnagsi 


Tont. 


706.967 
697.244 

l,164.Kt 
948.^ 

1«179S« 


Loose  logs  driven  on  St.  Croix  River  to  head  of  lake  daring  season  of  1888  were 
436;899,770  feet;  B.  M.,  or  1,529,149  tons. 


A  A  5. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

An  examination  of  this  stream  was  made  by  Maj.  O.  K.  Warren, 
Corps  of  Engineers,  in  1866,  under  authorization  of  section  4  of  the 
act  of  Congress  approved  June  23, 1866.  Major  Warren's  first  or  pre- 
liminary report  of  this  survey  was  rendered  January  21,  1867,  and 
printed  as  a  part  of  Senate  Ex.  Doc.  'So.  58^  Thirty-ninth  Congress, 
second  session.    . 
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Tbe  estimates  of  cost  of  improyemeDt^  based  npoo  results  of  this 
examination  and  survey,  are  given  in  the  report  of  the  Chief  of  Engi- 
neers for  the  year  ending  June  30, 1867.  Two  plans  are  consider^, 
viz,  one  to  improve  the  navigation  of  the  river  from  the  Yellow  Medi- 
cine to  the  mouth  of  the  Minnesota  by  means  of  locks  and  dams,  so  as 
to  secure  4  feet  of  water,  at  a  cost  of  $775,500,  and  another  to  secure 
2  to  3  feet  of  water  by  removal  of  snags  and  bowlders  throughout  this 
stretch  of  the  river,  in  addition  to  the  construction  of  a  lock  and  dam 
at  Little  Falls  and  the  operation  of  a  scraper  and  dredge  boat,  at  a  cost 
of  $117,000. 

The  rit^er  and  harbor  act  of  Congress  approved  March  2,  1867, 
appropriated  $37,500  for  removing  snags  and  bowlders  throughout  the 
Minnesota  Eiver,  thus  sanctioning  the  second  plan. 

The  river  and  harbor  acts  of  Congress  approved  June  11, 1870,  and 
March  3, 1871,  each  appropriated  $10,000  for  continuing  the  improve- 
ment. 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10, 1872,  provided  for  the  survey  of  the  Minnesota  River  above 
the  mouth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
same  year,  the  report  pertaining  to  which  is  printed  in  the  report  of 
the  Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1873.  The 
removal  of  obstructions,  principally  bowlders,  was  recommended. 

The  same  act  (approved  June  10, 1872)  appropriated  $10,000  for  the 
improvement  of  the  stream,  which  suln  was  expended  in  the  removal 
of  bowlders,  overhanging  trees,  etc. 

By  act  approved  March  3, 1873,  there  was  appropriated — 

For  the  improvefilent  of  Mmnesota  River,  Miiuie8otn/$10,000:  provided,  that  one- 
half  of  said  sum  ahaU  be  expended  between  the  mouth  of  the  YeUow  Medicine  and 
Minnesota  FaUa  on  said  river. 

This  appropriation  was  applied  to  the  removal  of  rocky  ledges,  bowl- 
ders, snags,  and  overhanging  trees.  The  total  of  appropriations  to 
March  3, 1873,  inclusive,  was  $77,500. 

By  act  of  Congress  approved  June  23,  1874,  an  appropriation  of 
$10,000  was  made  "  for  the  survey  or  improvement  of  Minnesota  River." 
A  survey  was  ma<le  from  the  mouth  of  the  river  to  South  Bend,  a  dis- 
tance of  110.4  miles,  to  determine  the  practicability  of  improving  navi- 
gation by  means  of  canals,  locks  and  dams.  The  results  of  this  survey 
proved  the  possibility  of  a  lock-anddam'  navigation  for  the  distance 
passed  over,  the  estimated  cost  of  improvement,  as  stated  in  the^eport 
of  the  survey  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
the  fiscal  year  ending  June  30, 1875,  being  for  five  locks  and  dams, 
removal  of  snags,  etc.,  $733,868.63,  the  cost  of  removing  snags,  etc., 
being  therein  placed  at  $34,585.10,  including  contingencies.  Following 
this  report.  Congress  made  three  appropriations  of  $10,000  each  by 
acts  approved  March  3,  1875,  August  14,  1876,  and  June  18,  1878, 
which  sums  were  applied  to  clearing  the  river  of  obstructions  below 
South  Bend. 

The  appropriations  up  to  and  including  that  of  June  18, 1878,  were 
applied  in  removing  snags,  bowlders,  ete.,  on  the  upper  part  of  the 
river,  between  Minnesota  Falls  and  a  point  30  miles  below  Henderson 
(16.7  miles  above  Shakopee).  The  rapidly  caving  banks  on  this  stretch 
of  the  river  add  snags  and  leaning  trees  to  the  channel  yearly,  so  that 
channels  that  were  cleared  twelve  years  ago  are  encumbered  with  them 
today. 

No  money  has  been  spent  on  the  lower  part  of  the  river,  which  pre- 
sents a  marked  contrast  to  the  upper  section* 
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Below '  Shakopee  the  river  is,  in  tbe  main,  very  deep,  almost  free 
from  snags  and  eaving  banks,  and  wonld  offer  exceptional  advantnges 
to  the  navigation  thereof  were  communication  between  it  and  the  Mis- 
sissippi River  rendered  possible  by  the  improvement  of  the  bar  at  the 
mouth  ot  the  river  aiid  an  increased  depth  provided  over  Credit  Biv^ 
Bar  ^or  Petersons  Bar,  as  it  is  sometimes  called),  just  below  Shakopee. 

It  IS  claimed  by  those  interested  in  the  Minnesota  Valley  that,  were 
the  improvements  extended  by  the  construction  of  locks  and  daiD.s 
steamboats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  upon  rail  for  transportation. 
.  The  river  and  hartfbr  act  of  Congress  approved  August  6,  1886, 
authorized  a  survey  of  the  Minnesota  River,  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  surVey,  extending  from  the  mouth  of 
the  river  to  Mankato,  was  made  by  my  predecessor  during  the  season 
of  1887,  and  a  report  thereon,  with  maps,  rendered  January  16, 1888. 
This  report  was  printed  in  House  Ex.  Doc.  No.  158,  Fiftieth  Congress, 
first  session. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appro- 
priated for — 

Improying  Minnesota  River,  Minnesota,  including  protecting  and  holding  tbe 
banks  opposite  the  borough  of  Belle  Plaine,  so  as  to  prevent  the  river  from  cottinf 
through  the  narrow  neck  of  land  at  that  point  and  thereby  changing  its  channel  and 
course,  $10,000. 

This  is  the  first  approjiriation  made  since  1878  for  the  improvement 
of  the  Minnesota  River.  Concerning  the  expenditure  of  this  appro- 
priation, my  predecessor  reported  (see  p.  1804,  Annual  Report,  1889): 

• 

An  examination  of  the  river  at  Belle  Plaine,  and  also  from  Carver  to  the  month  of 
the  stream,  was  made  in  September,  1888,  with  a  view  to  obt-aining  data  upon  which 
to  base  a  project  for  the  advantageous  expenditure  of  the  sum  appropriated  by  tbe 
act  of  August  U,  1888. 

The  examination  showed  that  there  had  not  been  any  marked  erosion  of  the  bend 
at  Belle  Elaine  for  several  years  past,  but  that  to  thoroughly  protect  it  against  sach 
erosion  as  mieht  occur  from  floods  or  from  changes  in  the  channels  of  the  rirer  abore 
the  bend  would  undoubtedly  cost  more  than  the  entire  sum  appropriated  for  (he 
river.  It  also  showed  that  there  had  not  been  any  steamboat  navigation  of  the  river 
at  that  point  (an  occasional  trip  by  steamboat  at  high  water  excepted)  foranumher 
of  years. 

The  cost  of  an  adequate  open-channel  improvement  of  the  river  from  its  month 
to  Carver,  such  an  improvement  as  might  last  for  a  number  of  years,  was  found  to 
be  not  less  than  $52,000. 

The  appropriation  being  inadequate  for  thorough  work  at  either  Belle  Plaine  or 
the  extent  of  river  from  its  mouth  to  Carver,  and  still  less  adequate  for  the  per- 
formance of  work  if  divided  between  them,  it  was  recommended  that  the  submitting 
of  a  project  for  expenditure  of  the  appropriation  be  delayed  untU  the>further  wishes 
of  Confess  might  be  known,  or  until  some  definite  information  as  to  proactive 
navigation  mig:ht  be  obtained,  upon  which  to  base  a  project  for  the  best  utUisation 
of  the  appropriation. 

Since  thesubmission  of  the  foregoing  report  it  has  been  represented  by 
reliable  parties  that  a  large  amount  of  brick,  hay,  lime,  and  wood  would 
be  carried  by  steamboats  and  barges  from  points  near  Shakopee  to  St 
Paul  were  navigation  made  certain  throughout  the  season,  and  there 
is  an  excellent  opportunity  for  a  general  packet  business  between  the 
Mississippi  River  and  points  on  the  lower  Minnesota  River,  which  would 
result  in  a  material  reduction  of  freight  rates  between  these  points. 

In  this  connection  I  quote  from  my  predecessor,  Major  AUen  (see 
Annual  Report  Chief  of  Engineers,  1888,  p.  1574) : 

From  consideration  of  all  the  facts  that  I  have  been  able  to  collect,  I  am  of  tbe 
opinion  that  the  Minnesota  River,  from  its  mouth  to  Mankato,  is  worthy  of  improve- 
ment* 
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The  river  and  harbor  act  approved  July  13, 1892,  made  the  sum  ap- 
propriated by  act  of  August  11, 1888,  "  available  for  the  improvement 
of  the  river,  omitting  the  requirement  for  operations  at"  Belle  Plaine." 

Total  expended  under  the  project  following  the  survey  of  1874  to  June 
30, 1892,  including  outstanding  liabilities,  $30,042. 

Total  expended  under  all  projects,  including  the  survey,  to  June  30, 
1892^  inclusive,  $117,542.79. 

The  only  work  performed  during  the  past  year  has  been  a  survey  and 
examination  of  the  mouth  of  the  river  upon  which  to  base  plans  for  its 
improvement.  Active  work  of  improvement  will  be  carried  on  duiing 
the  ensuing  year. 

Amount  expended  during  the  fiscal  ending  June  30^  1893,  $102.20. 

The  sum  of  $35,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1895. 

This  work  is  in  the  ooUection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  subport.  OoHcctions  for  the  year  endiuff  December  31, 
1892,  $424,177.40;  valne  of  domestic  exports  for  same  period,  $282, 73o. 

Ah9traot  if  appropriatUmi, 


By  act  approved — 

March  3, 1867 $37,500 

Jnly  11,1870 10,000 

March  ^,1871 10,000 

Jnnel0,1872 10,000 

March  3, 1873 10,000 

Jnne23,1874 10,000 


By  act  approved — 

March  3, 1875 $10,000 

August  14, 1876 10,000 

June  18,1878 10,000 

By  act  of  August  11.1888 10,000 

Total 127,500 


Money  statement. 

July  1, 1892,  balance  unexpended $9,967.00 

Jane  30, 1893,  amount  expended  during  fiscal  year 93. 45 

July  1,1893,  balance  unexpended.../ 9,873.55 

July  1, 1893,  outstanding  habilities 18.54 

July  1,1893,  balance  available 9,855.01 


'Amount  (estimated)  required  for  completion  of  existing  project 693, 868. 63 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1895    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


Y©sr. 

StMunboAta  plving  on 
lower  part  of  river. 

Freight  carried. 

No. 

1 
2 

8 

Ton- 
nage. 

Draft. 

Wheat. 

Hay. 

Wood. 

Brick. 

MisceUa- 
neoua. 

Toua. 

\lSS8 

Tofu, 

Inehei. 

Tom, 

Tont, 

Ton$, 

Tom, 

Ton$. 

Tont. 
3,360 

4,900 
8.633^ 

1889 

cisa 

>180 
(117 
^158 

aso 

18) 

205 
18) 
30^ 
20) 

1890 

82 

809 

'  840 

1.080 

842^ 

1891 

1893 

'■*  i 1  

There  was  no  traffic  on  the  river  during  the  seasons  of  1891-'92,  as  steamboats  could 
not  paai  the  bar  at  the  mouth  of  the  river. 
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A  A  6. 

IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH 

DAKOTA. 

The  present,  which  is  also  the  original,  project  for  the  improvement 
of  this  river  from  Breckinridge  to  the  northern  boundary  line,  adopted 
in  1877  and  amended  as  to  estimate  of  cost  in  1^83,  consists  in  the 
removal  of  snags,  leaning  trees,  and  bowlders  and  in  dredging  chan- 
nels through  the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  im- 
provement of  Goose  Eapids,  as  based  upon  the  reports  of  1874, 1875, 
and  1877  (see  pp.  730-732,  Keport  of  Chief  of  Engineers,  1878),  was 
$145,310.18,  which  estimate  as  revised,  and  for  the  reasons  stated  in 
Appendix  X  8  of  the  Annual  Eeport  of  1883,  was  increased  to 
$179,310.18. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  mak- 
ing the  money  theretofore  appropriated  for  locks  and  dams  at  Goose 
Bapids  available  for  dredging,  removal  of  snags  and  bowlders,  and 
construction  of  wing  dams  necessarily  included  in  that  mode  of  im- 
proving Goose  Eapids,  which  were  originally  intended  to  be  improved 
by  means  of  locks.  For  this  reason,  as  well  as  for  others  given  in  the 
Annual  Eeport  of  1887,  a  new  estimate  of  cost  of  completing  the  work 
became  necessary.  The  cost  was  placed  at  $79,598.37.  (See  Appen- 
dix A  A  to  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1887,  pp. 
1714, 1715). 

A  new  estimate  for  the  completion  of  the  project  is  now  given: 

Channel  obstractions :  Goose  Rapids  to  Breckinridge,  snags,  bowlders,  trees, 
etc $14,400 

Dredging :  Grand  Forks  to  Fort  Abercrombie,  180,000  cubic  yards  excava> 
tion,  at  26  cents  per  cubic  yard 46,800 

61,200 
For  contingencies,  10  per  cent 6,120 

Total 67,320 

The  increased  cost  has  arisen  from  two  sources: 

(1)  The  eight-hour  law. 

(2)  A  large  increase  in  the  quantity  of  material  excavated  north  of 
Grand  Forks,  where  the  project  was  completed  last  season.  As  the 
main  bars  were  removed  intermediate  shallow  bars  appeared  which 
had  not  been  noticed  in  the  survey,  upon  which  the  original  estimate 
was  made. 

For  the  effect  of  the  eight-hour  law,  in  relation  to  the  cost  of  the 
work,  attention  is  invited  to  the  report  appended  hereto  of  Mr.  R. 
Davenport,  assistant  engineer. 

Previous  to  1879,  when  the  first  bar  was  dredged  through,  the  ruling 
depth  at  ordinary  low  water  between  Moorhead  and  Goose  Eapids  has 
been  stated  to  have  been  but  IJ  feet,  and  below  Grand  Forks  but  2 
Ifeet.  The  dredging  work  to  June  30, 1891,  has  resulted  in  a  3-foot 
channel  at  ordinary  low  water,  averaging  50  feet  in  width,  from  Moor- 
head to  a  point  80  miles  north,  and  a  4-foot  channel  at  same  stage, 
averaging  70  feet  in  width,  from  Grand  Forks  to  a  point  G2  miles  north, 
by  river,  have  been  made  by  dredging  through  the  bars. 

The  river  is  subject  to  land  slides.  These  slides  can  never  be  antici- 
pated, form  obstructions  when  they  occur,  and  have  to  be  removed  in 
whole  or  in  part,  thereby  increasing  the  amount  of  cost  of  the  improve- 
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meut.  The  removal  of  snags  and  trees  between  Moorhead  and  Aber- 
crombie  improved  that  section  of  the  stream  for  navigation  daring  high 
and  median!  stages  of  water. 

Expended  npon  the  improvement  from  commencement  of  work  in 
1877  to  Jane  30, 1892,  inclading  outstanding  liabilities,  $214,180.60. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1803. 

The  fieldwork  consisted  in  repairs  to  the  fleet,  operating  two  dredges 
north  of  Grand  Forks  between  Angust  10  and  October  27, 1892,  and 
one  dredge  on  Goose  Eapid  Flats  between  May  17  and  Jane  30, 1893. 

The  resalt  of  the  year's  work  has  been  to  complete  the  improvement 
north  of  Grand  Forks  by  dredging  a  channel  through  the  bars  60  feet 
wide  and  *  4  feet  deep,  and  in  improving  1  mile  of  river  over  Goose 
Bapids  Flat 

The  quantities  of  dredging  in  detail  have  been  as  follows: 

Excavation cabic  yards..  65,542 

Training  dams linear  feet..  22,850 

Wing  dams , do....        495 

Channels  cut do....  22,S30 

For  a  more  detailed  account  of  the  year's  operations  attention  is 
invited  to  the  report  of  Assistant  Engineer  R.  Davenport,  herewith. 

The  total  work  done  on  this  stream  si^ce  the  first  appropriation  for 
its  improvement  was  made  in  1876,  and  extending  from  Fort  Ab^- 
crombie  north  tothe  boundary  line,  a  total  river  distance  of  300,5  miles, 
is  as  follows: 

Material  dredsred cnbic  yarda..  749,162 

Snacs  removed .* d35 

Bowlders  removed cnbic  yarda. .         409^ 

Overhanging  treee  removed S>722 

Stiimps  removed - 198 

IMlea  removed 23 

Drift  pUea  (coUection  of  driftwood,  trees,  etc.) 8 

Barge  removed 1 

Channel  excavated linear  feet..  149,659 

Wing  and  training  dams  constructed do. . . .  193, 180 

On  the  portions  of  the  river  worked  over  by  the  dredges  the  average 
depth  of  the  channel  has  been  increased  from  1 J  feet  to  2  feet. 

Mr.  Bafas  Davenport,  assistant  engineer  npon  this  improvement  for 
the  past  eleven  seasons,  has  exhibited  faithfalness  and  zeal  in  carrying 
oat  the  work  intrasted  to  him. 

All  of  the  work  for  the  improvement  of  this  stream  has  been  per- 
formed by  hired  labor. 

Expended  npon  this  improvement  daring  the  fiscal  year  ending  Jane 
30, 1893,  inclading  outstanding  liabilities,  920,505.34. 

This  work  is  in  the  collection  district  of  Minnesota  and  North  and  Sonth  Dakota. 
CoUeotions  for  the  year  endinj?  December  31,  1892,  $1S,069.17.  Value  of  domestic 
exports  for  same  period,  $556,9^. 

Ah$iract  of  appropriaHon$, 


By  act- 
Approved  Angnst  14, 1876  $10, 000. 00 
Approved  June  18.  1878. .  30, 000. 00 
Approved  March  8,  1879  .  25, 000. 00 
Approved  June  14. 1880. .  20, 000. 00 
Approved  March  3,  1881 .  18, 000. 00 
Pasaed  Angust  2, 1882  ...  10, 000. 00 
Approved  J  uly  5,  1884. . .  10, 000. 00 


By  act — 

Approved  Angnst  5, 1886.  $46,947.65 

Of  August  11, 1888 20,000.00 

Approved  September  19, 

1890 25,000.00 

Approved  July  13,  1892  . .     25, 000. 00 

Total 239,947.65 
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Money  statement, 

July  1,  1892,  balance  unexpended •. $2,067.06 

Amount  appropriated  by  act  approved  July  13,  1892 25vO00.00 

27.067.(li 

June  30, 1893,  amount  expended  during  fiscal  year.. 19, 106.55 

July  1,  1893,  balance  unexpended 7,960.30 

Julyl,  1893,  outstanding  liabilities , 2,788.79 

July  1,  1893,  balance  available ~ 5, 171.71 

{Amount  (estimated)  required  for  completion  of  cxistiu.i^  project 67, 330. 00 

Antount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1895  67, 330. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.   R.   DAVENPORT,   ASSISTAIH'  ENGINBSR« 

Grand  Forks,  N.  Dak.,  April  SO,  J89S, 

Major:  The  following  estimate,  as  the  increased  cost  under  the  new  eieht-hov 
law,  of  continuing  the  improvement  of  the  Red  River  of  the  North  to  completion  m 
per  existing  project  is  respectfully  submitted. 

In  the  estimate  submitted  January  1, 1892,  the  cost  of  the  proposed  improvement 
now  remaining  to  be  done  was  as  follows : 

Channel  obstructions:  Removal  of  snags,  bowlders,  and  overhanging  trees. 
Goose  Rapids  to  Breckinridge $12, 000 

Dredging:  Grand  Forks  to  Fort  Abercrombie,  180,000  cubic  yards  excava- 
tion, at  30  cents  per  yard 36,000 

48,000 
For  contingent  expenses,  10  per  cent 4,800 

Total 52,800 

Based  upon  experience  of  last  season's  work,  it  is  now  estimated  that  the  aetuil 
cost  of  the  work  under  the  new  law  will  be  increased  20  per  cent—  $10,560.  And  u 
the  work  now  remaining  to  be  done  will,  under  the  new  law,  require  one  mon 
season's  work  than  was  originally  estimated,  it  will  be  necessary  to  add  the  cost  of 
repairing  and  maintaining  the  dredging  ^eet  for  another  year,  at  an  estimated  cost 
of  $4,000.  An  increase  of  $15,560,  which,  with  10  per  cent  for  contingenciee  on  the 
increase,  makes  the  total  increased  cost,  attributable  to  the  new  eight-hour  lav, 
$16,016. 

Summary  of  esUmaie  of  January  1, 189B. 

Channel  obstructions:  Goose  Rapids  to  Breckinridge,- snags^  bowlders,  etc..  $12,000 
Dredging:  Grand  Forks  to  Fort  Abercrombie,*  230,000  cubic  yards  excava- 
tion, at  20  cents  per  cubic  yard « 46,000 

58,000 
For  contingencies,  10  per  cent 5,800 

Total 63,800 

ifci^Mi— ^"^^ — ■  ■■■  ■  ..^.^  ■■^■■1^ ■■■■■■—     ^^■^  »  i  i.i.     ■■■■■»  ..i  ■■■■■■  iiili.iMM      i—i^— ■  ■   ■      ■     ■■       ■      i      »    ■  - 

*  The  dredging  between  Grand  Forks  and  Pembina,  50,000  cubic  yards  excavation, 
was  completed  during  the  season  of  1892. 
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Sumnwrjf  of  estimate$  of  April  14, 1S9S» 

Channel  obstrnotions :  Goose  Rapids  toBreckenridge,  sungs,  bowlders,  trees, 
etc $14,400 

Dredging:  Grand  Forks  to  Fort  Abercrombie,*  180,000  cubic  yards  excava- 
tion, at  26  cents  per  cubic  yard  ..v 46,800 

61,200 
For  contingencies,  10  per  cent .* 6, 120 

Total 67,320 

The  increase  in  the  estimate  on  acconntof  the  increase  in  dredging  was  contained 
in  the  estimate  of  January  1,  1892,  $2^,201.63.  (Annual  Report  of  the  Chief  of 
Engineers  for  1892,  pn.  1845, 1846, 1847.) 

Very  respectfully,  your  obedient  servant, 

B.  Davenport, 
A$9i$tant  Engineer. 
Mi^.  W.  A.  Jones, 

Corpe  of  Engineer9f  U,  8,  A, 


BBPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  KNGINEBR. 

Grand  Forks,  N.  Dak.,  June  SO,  289S. 

Major:  The  following  report  of  operations  in  the  improvement  of  the  Bed  River 
of  the  North  during  the  tisoal  year  ending  Jifne  30, 1893,  is  respectfully  submitted: 

During  the  last  half  of  the  season  of  1892  the  work  of  improvement  on  the  river 
waa  confined  to  channel  dredging  north  of  Grand  Forks. 

The  order  to  commence  operations  was  received  August  1  and  the  work  of  prepa- 
ration was  at  once  started.  Dredge  Otter  Tail  began  work  on  the  channel  17  miles 
north  of  Graud  Forks  August  10,  and  dredge  Unaer  Fritz  commenced  on  the  bars  6 
miles  south  of  Drayton  on  the  15th  of  August. 

Tbe  chauuel  improvement  was  carried  on  by  both  dredges  during  the  months  of 
August,  September,  and  October  until  all  the  work  required  on  the  section  of  river 
between  Grand  Forks  and  Pembiua  was  completed,  when  both  boats  were  towed  up 
the  river  to  Grand  Forks,  dredge  Otter  Tail  arriving  on  the  26th  and  dredge  Unaer 
Fritx  on  the  27th  of  October. 

After  the  return  of  the  boats  to  Grand  Forks  both  dredges  were  hauled  out  on  the 
ways  and  their  hulls  calked  and  repaired.  Three  of  the  old  barges  were  also  removed 
from  the  water  and  thoroughly  repaired,  calked,  and  painted;  a  new  forecastle  deck 
was  put  on  the  steamer  Ogama,  and  the  boiler  casing  rebuilt. 

The  cost  of  the  repairs  made  after  the  close  of  tne  season's  work  was  $2,874.55, 
divided  as  follows:  Dredge  Uneer  FVitz,  $398.72;  dredge  Otter  Tail,  $401.24;  steamer 
Ogama,  $548.92 ;  barge  No.  1,  $572.27 ;  barge  No.  2,  $572.28 ;  barge  No.  3,  $381. 12.  The 
repair  work  at  Grand  Forks  was  brought  to  a  close  November  16. 

The  repair  work  on  the  fleet  was  made  as  complete  as  possible,  so  as  to  put  the 
entire  outfit  in  shape  for  the  early  resumption  of  work  in  the  spring,  with  the  excep> 
tion  only  of  the  covering  which  it  was  proposed  to  place  on  the  boilers  of  the  steam- 
boat and  dredge,  which  latter  work,  owing  to  the  length  of  time  which  had  been 
oconpie<l  on  the  general  repairs,  it  was  concluded  could  be  done  to  the  best  advantage 
just  oefore  operations  wore  commenced  the  following  year. 

Dredging. — Dredge  Vnser  FHtz  commenced  work  on  the  bars  6  miles  south  of  Dray- 
ton, N.  Dak.,  August  15,  working  from  that  point  north  over  some  12  miles  of  river, 
widening  the  35-foot  channels  of  the  previous  season  and  cuttlug  channels  of  the 
standard  width,  60  feet,  through  the  remaining  bars. 

Total  excavation,  23,989  cubic  yards;  length  of  channel  cuttings  10,290  linear 
feet;  number  of  cuttings  made,  7.  With  the  excavated  material  10,290  linear  feet 
of  training  dams  and  215  linear  feet  of  wing  dams  were  constructed. 

Dredge  Otter  Tail  commenced  work  on  the  channel  17  miles  north  of  Grand  Forks 
August  10,  working  from  that  point  toward  Drayton ;  widening  and  extending  a 
a  few  of  the  old  cuttings,  and  excavating  channels  of  the  standard  width  through 
the  few  remaining  bars  that  had  been  previously  passed  over.  Length  of  river 
worked  over,  66  miles. 

*  The  dredging  between  Grand  Forks  and  Pembina,  50,000  cubic  yards  excavation, 
was  complete  ouring  the  season  of  1892. 
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Total  exoavatioAy  26,987  cnbio  yards;  length  of  channel  cattings,  8,410  linear  feet; 
nomber  of  cuttings  made,  11.  With  the  excavated  material,  o,ilO  linear  feet  of 
training  dams  and  419  linear  feet  of  wing  dams  were  formed. 

The  steamer  Oaanui  was  operated  in  connection  with  the  dredges;  towing  the 
dredges  and  wood  barges,  and  keeping  the  fleet  supplied  with  fuel,  subsistence,  etc. 
Number  of  trips  made,  48;  total  miles  run,  1,815;'  wood  loaded,  372|  cords.  The  cost 
of  operating  the  st^^boat  is  included  in  the  cost  of  the  dredging. 

#• 

Dredging  in  deiailf  season  of  189B* 
DREDGE  UNSER  FRITZ. 


No.  of 
oat. 


1 
3 

3 

4 
5 
« 
7 


Loeatton. 


8eo.«,T.158,R.50  W. 
S©C.5,T.158,R.50  W. 
S6O.32,T.159,R.50  W 
Sec.  18,  T.  150,  R.  60  W 
Sec S,  T.  150,  R. 50  W. 
Sec 8,  T.  150,  Pw 50  W. 
S6c«,T.150,R.60  W. 

ToUa 


Exoava- 
tion. 


TnitniDg'  Wing    ChaBsel 


Cub.  yd». 
5,301 
3,842 
8,312 
1,285 
2,600 
1,485 
1,074 


23,080 


dams.    I  danw. 


Lin.  ft.    Lin.  ft, 
1.320         215 

2,700 

3,830    

400    

1,200  « 

400 

350    

10.200  I        215 


cat. 


Lm.ft. 

1,330 

2,700 

3,  too 

400 

1,200 

400 

350 


10,290 


DREDGE  OTTER  TAIL. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
U 


Sec  6,  T.  158,  R.  50  W 

Seo.«,T.154,R.60  W 

Sec  8.  T.  155,  R.  50  W 

Seo.«,T.155,R.50  W 

Sec 30, T.  157,  R. 50  W...... 

Sec  5,  T.  157,  R.  50  W 

Sec  32,  T.  158,  R.  50  W 

Sec  8,  T.  158,  R.  50  W , 

Sec  8,  T.  168,  R.  50  W 

Sec  7,  T.  158.  R.  60  W • 

8ec20,T.L55,R.50  W 


1.475 
1.148 

400 
1,467 

937 

2,146 

1,018 

11,888 

437 
4,871 
1,200 


Tbtal. 


26,078 


600 
225 

2U0 
700 


60 


600 


250  I 

1,380  ' 

200  : 


50 


3,380  I 

150  I. 
1,000  ■        170 

325    . 


300 
700 
250 

1,380 
200 

3,380 
150 

1,000 


8,«10 


280 


8,410 


The  cost  of  the  dredging  in  1892,  as  compared  with  that  of  1891,  shows  an  increase 
of  about  45  per  cent.  This  increase  was  partly  owing  to  the  short  working  season 
of  1£^,  about  three  months,  as  the  cost  of  preparing  the  fleet  for  work,  and  also 
that  of  laying  up  the  boats  at  the  close  of  the  seasoa^s  operations  is  about  the  same 
for  a  short  period  as  for  a  full  season's  work.  There  was  also  in  1892  an  increase  of 
about  $1  per  cord  in  the  cost  of  wood  for  fuel  for  the  steamboat  and  dredges.  About 
20  per  cent  of  the  increase  can,  however,  be  directlj'  attributed  to  the  new  eight- 
hour  law,  which,  with  the  same  rate  of  pay,  cost  of  subsistence,  etc.,  reduced  the 
working  hours  just  one-flfth. 

The  season's  work  of  1892  completed  the  extension  of  the  4-foot  low-water  channel 
between  Grand  Forks  and  the  boundary  line,  a  distance,  by  water,  of  about  143 
milea.  The  channels  excavated  have  an  average  width  of  about  60  feet  through  the 
bars,  and  a  low- water  depth  of  about  4  feet 

Experience  during  the  last  twelve  years  has  proved  that  the  excavated  channels^  ex- 
cept when  disturbed  by  landslides,  are  practically  permanent,  so  that,  unless.slHie« 
do  occur,  it  ean  be  reasonably  expected  that  that  section  of  the  river  will  be  naviga- 
ble at  low  water,  for  boats  not  exceeding  4  feet  draft,  for  some  years  to  coiuo. 

Season  of  1895, — ^The  work  of  completing  the  repairs  on  the  dredging  fleet  and  pre- 
paring for  the  season's  dredging  operations  was  commenced  April  11. 

The  repairs  consisted  mainly  in  covering  the  boilers  of  the  dredge  Otter  Ttnl  and 
the  steamer  Ogama  and  repairing  the  latter  boat.  The  cost  of  covering  the  boiler 
of  the  steamboat  waa  $178.26  and  of  the  dredge,  ^17.51 ;  the  cost  of  the  painting  was 
$182.93;    a  total  of  $578.70. 

The  progress  of  the  work  on  the  fleet  generally  was  somewhat  interfered  with 
and  the  cost  materially  increased  by  the  extremely  high  stage  of  water  in  the  river 
this  spring.  The  flood  commenced  about  the  middle  of  April  and  lasted  for  more  than 
a  month.  The  highest  point  reached  by  the  water  was  40.5  feet  on  the  Grand  Forks 
guage,  a  stage  only  2  feet  lower  than  the  flood  of  1882. 

The  preparatory  work  on  the  boats  was  complete<l  on  the  10th  of  May,  and  the 
dredging  fleet;  consisting  of  the  dredge  Otter  Tail  and  the  necessary  barges,  ete.^ 
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"vrtkB  tnken  in  tow  by  the  steamer  Offama  and  started  ut>  the  river  the  morning  of 
the  11th;  arriving  at  Goose  Rapids  Flats,  where  the  work  was  to  be  commenced^  the 
evening  of  the  16th. 

Hie  uredg;«  commenced  the  channel  excavation  May  17,  and  to  this  date  has  exea- 
Vftted  14,57o  cable  yards.  Number  of  cuts  made,  3;  length  of  channel  cnttings, 
4,150  linear  feet.  With  the  excavated  material  4,150  linear  feet  of  training  dams 
Mve  been  coostmcted. 

The  steamer  Ogama,  operated  in  conneetion  with  the  dredge  in  towiug  the  fleet 
and  keeping  np  the  supply  of  iiiel,  subsistance,  etc.,  made  12  trips,  including  atrip 
of  insneetion  from  Grand  Forks  to  Fargo  and  return.  Total  miles  run,  81^;  wood 
loaded,  141^  cords;  fascine  brush  cat  and  conveyed  to  the  dredge,  11|  cords. 

Dredging  in  detail y  season  of  1895, 
DREDGE  OTTEK  TAIL. 


No  ofj 
cut. 


1 

2 
3 


Location. 


ft 

Sec.  2,  T.  146,  R.  49 

Sec.  1,  T.  146,  K  49 

Sec.  1,  T.  146,  R.  49 

Total 


EXCATA- 
tiOD. 


Chtbie 
yards. 
3,450 
4.100 
7,025 


14,575 


Traininfc!  WiDg 
dams.    '  dams. 


Lintar  \  Linemr 
feet,      '   fttt. 
675       •       0 


975 
2,500 


0 
0 


4,150 


Channel 
cat 


Lifua/r 

fed. 
675 
975 
2,b00 


4,150 


The  operations  of  the  dredge  this  season  have  so  far  been  confined  to  the  section 
of  the  nver  known  as  Goose  Kapids  Flats;  the  improvement  has  been  extended  over 
about  a  mile  of  river. 

Summary, — Total  excavation,  65,542  onbic  yards;  channel  cut,  22,850  linear  feet ; 
length  of  river  worked  over,  79  miles. 

With  the  excavated  material  22,8r>0  linear  feet  of  training  dams  and4d5  linear  feet 
of  wing  dams  have  been  constructed. 

Total  miles  ran  by  steamboat,  2,697;  wood  loaded,  514  cords. 
The  average  cost  of  the  excavation,  including  the  coat  of  placing  the  material  in 
the  wing  and  training  dams,  was  16.38  cents  per  cubic  yard;  coat  of  subsistence  per 
ration,  &.  2  cents. 

Very  respectfully,  your  obedient  servant, 

B.  Davenport, 
•  A$9i$iant  JEngin^nr, 

Ml^.  W.  A.   JONKS, 

Corps  of  Engineers,  U.  S,  A, 


COMMERCIAL  STATISTICS. 


The  stage  of  water  in  the  Red  Biver  during  the  boating  season  of  1892  was  the 
nost  favorable  of  any  ^ear  since  1885,  the  range  of  water  on  the  Grand  Forks  gauge 
being  flrom  -f  28.4  feet  m  April  to  -f  0.5  at  the  end  of  October,  the  latter  indicating 
a  4-foot  depth  of  water  in  the  channels  from  Grand  Forks  to  Pembina.  There  was 
also  at  the  lowest  a  3-foot  stage  of  water  on  the  river  from  Grand  Forks  south, 
except  on  the  improved  portion  of  Goose  Rapids. 

The  £e<l.  River  Transportation  Company  was  the  only  steamboat  line  operating 
on  the  Red  River  dnrin^r  the  season  of  1892,  their  one  steamboat,  the  ^.  H,  AUop 
(157  tons),  and  a  fleet  of  barges  running  north  and  south  from  Grand  Forks. 

The  following  i%  a  statement  of  the  freight  moved  in  1892: 

To  Grand  Forks,  N.  Dak,,  from  the  north  and  south — 

•  Tons. 

Wheat 10,960 

Wood 2,625 

From  Grand  Forks,  N.  Dak.,  to  the  north  and  south : 

Merchandise 211 

Lumber 460 

Total 14,256 

Abont  1,500,000  feet,  B.  M.,  of  saw  logs  were  floated  down  the  river  from  Bed 
Lake  River  to  beyond  the  bonnilary  lino  in  August, 


2288   REPORT  OF  THE  CHIEP*  OP  ENGINEERS,  U.  S.  ARMY. 

Comparative  statement  of  freight  moved  hy  barges  and  steamboats  during  the  past  fovr^ 

teen  years. 


Tear. 


1892 
1891 
1890 
1889 
1888 


Tods. 


14,256 

12, 137 

1,710 

3,866 

12,140 


Year. 


1887 
1886 
1885 
1884 
1883 


Tons. 


10,405  I 
10,507 
23, 043 
29,046  , 
25, 314  I 


Year. 


1882 31,682 

1881 2«,557 

18>H) 2l.«l 

1879 !  17, 


A  A  7. 

SURVEYS  FOR  RESERVOIRS  AT  SOURCES  OF  MISSISSIPPI,   ST.   CROIX, 

CfflPPEWA,  AND  WISCONSIN  RIVERS. 

.  !Nothing  was  done  under  this  head  during  the  past  fiscal  year,  no 
funds  having  been  available  for  such  Tfork.  For  account  in  detail  of 
these  surveys,  reference  is  made  to  pages  1507  and  1508,  Apx>endix  Y, 
Part  II,  Annual  Report  of  Chief  of  Engineers,  1886. 

.  It  has  been  demonstrated  that  the  reservoir  system  at  the  sources  of 
the  Mississippi  River  increases  the  navigable  capacity  of  the  Missis- 
sippi River  at  Saint  Paul  at  least  1  foot  during  low-water  seasons.  It 
is  simply  a  question  of  more  or  Jess  water  collected  as  to  whether  the 
improvement  shall  be  more  or  less  than  that.  More  water  must  of 
necessity  improve  a  river  for  navigable  purposes;  and  hence  I  think  it 
advisable  to  see  whetlier  the  great  collecting  capacity  of  the  watershed 
of  the  Crow  Wing  River  can  not  be  added  to  the  present  supply  at^ 
reasonable  cost.  It  is  therefore  recommended  that  the  sum  of  $5,000 
be  expended  in  making  an  examination  and  survey  of  the  basfn  of  Crow 
Wing  River  and  Gull  Lake  with  a  view  to  determine  whether  its  waters 
can  be  added  to  the  reservoir  system  at  a  reasonable  cost. 

It  is  to  be  particularly  noted  that  although  the  steamboat  navigation 
above  Minneapolis  is,  at  present,  insignificant,  the  time  is  pretty  sure 
to  come  when  it  will  be  important;  au^  furthermore  there  is  to-day  an 
enormous  commerce  upon  these  waters.  The  great  mass  of  floating 
logs  is  nothing  more  nor  less  than  a  commercial  product  being  moved 
to  market  by  the  cheapest  known  form  of  transportation.  The  actaal 
annual  tonnage  of  products  of  the  forest  thus  moved  to  market  is  con- 
siderably in  excess  of  1,000,000  tons,  and  the  tonnage  is  rapidly  increas- 
ing. 
This  is  a  commerce  worthy  of  attention  and  consideration. 

Money  statement 

(Amonnt  (estimated)  required  for  completion  of  existing  project |60, 080^  00 
AmouuttbatcaubeprontablyexpeDdedinfiscalyearendjiiff  JuneSO^  18d5      6^000.00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3/ 1^9^ 
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GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINN. 

The  Board  of  Engineers,  to  whom  was  referred  the  project  for  the 
application  of  $37,600  appropriated  -by  the  river  and  harbor  act  of 
Aogast  5, 1886,  for  reservoirs  at  the  headwaters  of  Mississippi  Eiver, 
recommended,  in  their  report  dated  May  24, 1887 : 

That  snob  gsu^ngs  be  made  at  or  Dear  St.  Paul  during  tbe  aunnal  operations  of 
the  reservoirs  as  shall  determine  aecnratcly  the  discbarge  at  that  point  during  criti- 
cal periods.    (P.  1692,  Annual  Report  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaugings 
and  provided  for  them  as  follows : 

And  the  Secretary  of  War  shall  cause  such  gaugings  to  be  made  at  or  near  St.  Paul 
during  the  annual  operation  of  said  reservoirs  us  shall  determine  accurately  the  dis- 
charge at  that  point,  the  cost  of  the  same  to  be  paid  out  of  the  annual  appropriation 
for  gauging  the  waters  of  the  Mississipxii  River  and  its  tributaries. 

Ssc.  6.  That  for  the  purpose  of  securing  the  nnintorrnpted  gauging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  Joint  resolution 
of  the  2l8t  of  February,  1871,  upon  the  application  of  the  Chief  of  Engineers,  the 
Secretary  of  War  ii  het'eby  authorized  to  draw  his  warrant  or  requisition  from  time 
to  time  upon  the  Secretary  of  the  Treasury  for  such  sums  as  may  be  necessary  to  do 
such  work,  not  to  exceed  in  the  aggregate  for  each  year  the  amount  appropriated  in 
this  act  for  such  purpose:  rrorided,  however ^  That  an  itemized' statement  of  said 
expenses  shall  accompany  the  Annual  Report  of  the  Chief  of  Engineers. 

Gaugings  were  not  made  until  the  fall  of  1889,  although  an  allotment 
of  $900  for  the  fiscal  year  ending  June  30,  1889,  had  been  made.  On 
account  of  the  lateness  of  the  season  and  the  condition  of  the  river  it 
was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotments  of  $(K)0,  9900,  $900,  and  $500  made  for  the  fiscal 
years  1889-'90, 1890-^91,  189I-'92,  and  1892-'93,  respectively,  were  ap- 
plied to  gauging  the  Mississippi  Kiver  at  St.  Paul. 

During  the  past  year  a  total  of  eighty-seven  gaugings  have  been 
made,  as  follows: 

Table  of  gaugings  made  at  St.  Paul,  Minn,,  during  thefiecal  year  ending  June  SO,  189S. 
(MiMiMlppi  Biver  at  Bobert  Street  Bridge.    Method :  Kllis  cnrrent  meter  No.  21.] 


Read. 

Read- 

inff  of 
njil 

lug  of 

• 

•ig- 
nal 

He. 

Dsto. 

•erv- 

ioe 
««ng© 

St. 
Panl, 
Minn. 

DiMbMfre 
perseoond. 

Bemarks. 

No. 

Date. 

aonr- 

ice 
guage 

St. 
Paol, 
Minn. 

Bifloharge 
persecona. 

Bemarks, 

1808. 

(Stbio/et, 

23,787.89 

17*740,87 

1802. 

Cuhiefeet, 

11,782.40 

1    July  1 

8.8 

15 

Jnly  22 

5.2 

8  ;  July  « 

0.9 

10 

July  23 

5.05 

11,897.11 

Breeze  down* 

8    July   « 

0.8 

17.005.99 

• 

atieom. 

4  ;  July   7 

8.6 

15,811.03 

17    July  25 

5.0 

10,585.96 

6    July   9 

5.9 

14,239.62 

18    July  26 

4.95 

10. 266. 60 

6  1  July  U 

5.5 

12,574.03 

19  !  July  27 

6.42 

15,686.07 

7  1  Jnly  13 

5.3 

11,330.19 

20  1  July  28 

0.7 

17,057.45 

S    July  13 

5.9 

10,022.92 

21  I  July  29 

6.45 

15,728.74 

flJalyl6    4.7 

9,472.32 

Wind    down* 

22  1  July  30 

0.43 

15.833.04 

. 

•treaiD. 

23    Aug.   1 

6.35 

15,672.34 

10 

July  is;  4.45 

9,257.89 

34    Aug.   2 

8.2 

14,459.69 

Do. 

11 

J«lyl8    4.85 

9,852.20 

25  '  Aug.   3 

0.00 

14, 131. 98 

13 

July  19;  4.96 

10. 534. 79 

26  ;  Aug.  4 

5.8 

13,296.13 

13 

July 39    5.0 

11.099.52 

27     Aug.   5 

5.7 

12,885.71 

14 

July  31 1  5.1 

11,040.32 

Ds. 

28    Aug.  0 

5.49 

12,329.08 

£5 

a  93 

lU 
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Table  of  gauginga  made  at  St,  Paul,  Minn.,  during  the  fiscal  year  ending  June  SOf  XS^J. 
[Mississippi  River  at  Bobert  Street  Bridge.    Method :  Ellis  current  meter  No.  21.] 


Bead- 

• 

Bead- 

iug of 

ing  of 
nu 

n^ 

No. 

Date. 

serv- 
ice 

gauge 
St. 

Paul, 

Minn. 

Discharge 
per  second. 

Remarks. 

No. 

Date. 

serv- 

ice 

gauge 

Paul, 
Minn. 

Discbarge 
per  second. 

RemarVi 

1892. 

Cubie/ifet. 

1892. 

Cuhiefeet. 

29 

Aug.  8 

5.4 

11,740.57 

Bain. 

01 

Oct.   18 

2.72 

6,060.55 

Br ee  s  6  down 

30 

Aug.  9 

5.3 

11, 486. 61 

stream. 

31 

Aug.  10 

5.2 

10. 744. 22 

62 

Oct.   19 

2.6£ 

5,623.11 

32 

Aug.  11 

4.9 

9, 952. 52 

1893.- 

* 

33 

Aug.  12 

4.8 

9, 956. 05 

63 

June   2 

9.07 

27.635.5 

34 

Aug.  15 

4.65 

10,053.03 

Wind    down- 

64 

June  3 

8.85 

25,270.2 

• 

stream. 

65 

Jane  5 

8.37 

24,050.7 

85 

Aug.  19 

4.05 

8,  600. 74 

66 

June  6 

8.12 

23,589.6 

36 

Aug.  20 

3.92 

8,028.56 

67 

June  7 

7.92 

22.360.4 

17 

Aug.  22 

3.7 

7,744.40 

68 

June  8 

7.67 

21,072.6 

38 

Aug.  23 

3.7 

7,886.47 

Bo. 

69 

June  9 

7.4 

20,051.8 

89 

Aug.  24 

3.6 

7, 3a3.  67 

Breeze  upstream. 

70 

June  10 

7.22 

18,828.1 

40 

Sept.  8 

8.6 

7,607.10 

71 

June 12 

6.82 

17.717.5 

41 

Sept.  10 

3.8 

8, 157. 80 

72 

June  13 

6.57 

16,238.7 

42 

Sept.  13 

4.2 

9, 260.  91 

73 

June  14 

6.3 

15,167.7 

Strong     wind 

43 

Sept.  15 

3.95 

8,296.87 

down. 

44 

Sept.  17 

3.6 

7. 566. 98 

Wind     down 

74 

June  15 

6.1 

16,069 

stream. 

75 

June  16 

5.9 

14,090.2 

46 

S»pt20 

3.3 

6,904.45 

' 

76 

June  17 

5.8 

13,247 

46 

Sept  22 

3.32 

7,005.10 

77 

June  19 

5.35 

12,  W7. 5 

Strong    breeie 

47 

Sept.  23 

3.3 

6,904.99 

down  stream. 

48 

Sept.  24 

3.3 

6,881.07 

78 

June  20 

5.27 

11.594.7 

49 

Sept.  26 

3.05 

6. 784. 23 

Do. 

79 

June 21 

5.23 

11,617.8 

Do. 

§0 

Sept.  27 

3.00 

6,465.05 

Do. 

80 

June  22 

6.60 

10,033.2 

61 

Sept.  28 

2.9 

6,546.91 

Do. 

81 

June  23 

4.92 

10,079.2 

Strong  breen  op- 

52 

Sept.  29 

3.1 

6, 668. 81 

Do. 

stream. 

53 

Sept.  30 

3.2 

6,654.85 

82 

June 24 

4.8 

9,910.2 

64 

Oct.     1 

3.2 

6, 812. 27 

Do. 

83 

June  26 

4.75 

9,604.1 

55 

Oct.     4 

3.05 

6, 618. 67 

Windy. 

84 

June 27 

4.75 

9,829.5 

56 

Oct.     6 

3.02 

6.482.84 

85 

June  28 

4.72 

9,256.4 

Strong  breese  up- 

57 

Oct.     8 

2.9 

6,  308.  28 

stream. 

58 

Oct.  11 

2.9 

6. 363. 10 

86 

Jane  29 

4.66 

9,407.6 

Strong    breese 

59 

Oct.   12 

2.8 

6, 116. 26 

down  stresB. 

00 

Oct.  15 

2.72 

6,929.64 

87 

June 30 

4.42 

8,716.6 

The  gaugings  were  made  by  observing  the  mid-depth  velocities  in 
sections  20  feet  apart.  Mean  velocity  was  taken  as  95  per  cent  of  mid- 
depth  velocity. 

The  results  of  the  gaugings  are  interesting  and  valuable  so  far  as 
they  go,  but  I  desire  to  repeat  the  recommendation:  contained  in  pre- 
vious annual  reports  that  the  money  heretofore  aHotted  and  made 
available  for  gaugings  has  been  inadequate  to  procure  the  information 
needed  for  a  correct  and  scientific  investigation  of  the  efiect  of  the 
reservoir  water  on  the  Mississippi  Eiver.  It  is  imperative  that  this 
effect  shall  be  ascertained  and  established  beyond  question.  The 
knowledge  gained  would  be  of  use  not  only  in  connection  with  the 
present  reservoir  system  at  the  headwaters  of  the  Mississippi  River,  but 
also  in  determining  the  value  of  reservoirs  as  a  means  of  improving 
rivers  in  generaL 

It  is  recommended  that  Oongress  be  asked  to  fix  the  amount  to  be 
annually  available  for  this  specific  work. 

Amount  expended  during  the  fiscal  year  ending  June  30^  1893,  in* 
eluding  outstanding  liabilities,  $500* 
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Abitraet  ef  alloUntntt. 

For  fiscal  yent  «QiIiDg  Jane  30 — 

1889 •WOO 

1890 em 

1891....'. ; 

1892 

1893 

Money  statement. 

Joly  1,  1892,  balance  unexpended 

Amount  allotted  for  fiacal  year  ending  Jane  30,  1893 

June  30, 1893,  amount  expended  dnring  68oal  ;ear A.... 

July  1, 1893,  balauoe  nnexpeoded 

July  1, 1893,  ODtslandlDg  liabilities -. 

{Amount  aIlott«d  fbr  flsool  jear  endini;  Jono  30,  1894 
Amount  thalcan^e  profitably  expended  in  flBoalyearendinKjQDeSO,  1895 
Submitted  in  oompIiaDce  with  requirements  of  sectioDS  2  of  river  and 
harbor  acta  of  1666  and  1867  and  of  sundry  oivil  oat  of  March  3, 1893. 


IlemUed  tUtemani  of  tiptndiluTM  during  the  flteat  i/tar  ending  Junt  SO, 


Snniiry  penmia 

"-■-■--oii.Ciir  *Co 

".bert  4  Co  . . 


Ps;riU,Jii1t... 
Wire  rope.  «M... 


Bo.ringpr  & 
St.  Cn)&  Liu 


John  KDampHT 

RobiDsoB.Csrr  JkCo... 

CoorjtB  MilUer 

:  Sundry  penoBi 

ToUl y 


OuUtaitding  liabiHtiti  lo  June  SO,  1893. 


To  whon.  o-ing. 

OnuHHutot- 

OfsW 

Tffiriiii...^. 

Eipaadxl  dn'ii^g  the  Oi^  jmx  ''^HHiJuBtio.  1BS3. 

APPENDIX  B  B. 


REPORT  OP  LIEUT.  COL.  CHARLES  R.   8UTER,  CORPS  OP  ENGINEERS, 
UPON  PRELIMINARY  EXAMINATION  OF  KANSAS  RIVER,  KANSAS. 


[Printed  ia  Honse  Ex.  Ko.  243,  Fiftj-socond  CongrMt,  teoond  mmIoil] 

letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Arm?, 
Washington^  D.  C,  February  13j  1893. 

Sm:  Ihaye  the  honor  to  sabmit  herewith  a  copy  of  report,  dated 
February  9, 1893,  upon  preli  miliary  examination  of  Kansas  Kiver,  Kan- 
sas, made  by  Lieut.  GoL  Charles  K.  Suter,  Corps  of  Engineers,  in  com- 
pliance with  provisions  of  river  and  harbor  act  approved  July  13, 1892. 
It  is  the  opinion  of  Colonel  Suter,  in  which  I  concur,  that  Kansas  Biver 
is  not  at  the  present  time  worthy  of  improvement  by  the  General  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineern. 

Hon*  S.  B.  Elons, 

Secretary  of  War. 


report  of  LIEUT.  GOL.  CHARLES  R.  SUTER,  CORPS  OF  ENGINEERS. 

Missouri  Eivbr  Commission, 

Office  of  the  President, 
St.  LouiSj  Mo.j  February  9, 1893. 

General:  I  beg  leave  to  submit  herewith  a  report  upon  a  prelim- 
inarv  examination  of  the  Kansas  River,  assigned  to  me  by  your  orders 
of  July  14,  1892. 

As  an  examination  of  this  stream  was  made  under  my  direction  in 
1879,  in  sufficient  detail  to  furnish  the  required  information  regarding 
the  physical  characteristics  of  the  stream,  no  field  work  has  been 
deemed  necessary  (see  H.  R.  Ex.  Doc.  No.  94,  Forty-fifth  Congress,  third 
session).  I  have,  however,  endeavored  to  ascertain  from  all  known 
sources  what  interests  are  at  present  concerned  in  the  improvement  of 
the  river. 
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The  Kansas,  or  Elaw,  Eiv«r  is  formed  by  the  junction  of  the  Repub- 
lican and  Smoky  Hill  rireri,  and  its  course  is  entirely  within  the  State 
of  Kansas.  Its  length  from  the  junction  mentioned  to  ite  conflaenee 
with  the  Missouri  at  Kansas  City  is  approximately  176  miles.  In  this 
distance  its  toll  at  low  water  is  326  feet,  giving  an  average  slope  of 
1.85  feet  i>er  mile.  This  is  considerably  exceeded  in  some  portions, 
slopes  of  2^  feet  per  mile  being  noted.  The  low- water  discharge  of  the 
stream  is  about  2,000  cubic  feet  per  second  at  ordinary  low  wat^r. 
What  it  may  be  at  extreme  low  stages  is  not  known.  The  high-water 
discharge  is  estimated  at  100,000  cubic  feet  per  second,  and  it  may  at 
.times  be  even  more.  The  range  from  high  to  low  water  is  about  16 
feet.  Like  all  streams  with  an  extensive  watershed,  composed  mostly 
of  open  prairie  land,  the  floods  on  the  Kaw  are  violent  but  of  qnite 
short  duration.  The  periods  of  low  water  are  long;  in  fact,  this  may 
be  fairly  considered  the  normal  condition  of  the  stream. 

The  natural  obstructions  to  navigation,  besides  shoal  water,  are 
numerous  snags  and  in  some  few  localities  rock  ledges  and  bowlders. 
The  artificial  obstructions  are  numerous  low  bridges,  all  unprovided 
with  draws,  and  the  milldam  at  Lawrence.  In  1879  there  were  nine 
of  these  bridges.  The  number  at  present  is  not  known,  but  must  be 
much  greater.  In  1879  there  were  two  bridges,  within  5  miles  of  the 
mouth;  there  are  now  thirteen  in  the  same  distance.  The  low-water 
depth  from  the  mouth  to  Topeka,  74  miles,  available  for  navigation  is 
about  12  inches ;  above  that  point  about  6  inches.  The  bars  are  of  sand, 
constantly  shitting  in  position,  and  the  banks  are  easily  eroded,  thereby 
constantly  adding  to  the  supply  of  snags. 

In  early  days  this  river  was  navigated.  Just  when  navigation  ceased 
I  have  not  been  able  to  find  out,  but  it  probably  followed  the  construc- 
tion of  the  Kansas  Pacific  Eailroad  and  the  dam  at  Lawrence.  In  1804 
the  State  legislature  of  Kansas  declared  the  stream  nnn  ivigable,  and 
authorized  bridges  to  be  built  over  it  and  dams  to  be  constructed  as 
on  any  other  unnavigable  stream.  This  law  has  not  been  sustained  by 
the  United  States  courts,  but  the  bridges  have  been  built  nevertheless, 
as  before  stated. 

When  the  report  of  1879  was  submitted  it  was  thought  that  a  sub- 
stantial  improvement  by  means  of  contraction  works  was  possible. 
•  •  •  Costly  experience  at  home  and  abroad  obtained  since  that 
date  has,  however,  convinced  me  that  an  open  river  improvement  on  a 
stream  of  such  high  slope  and  small  volume  is  impossible,  and  that 
canalization,,  with  locks  and  either  fixed  or  movable  dams,  would  be 
the  only  feasible  method.  The  cost  of  such  an  improvement  would  be 
very  great,  and  when  added  to  the  cost  of  altering  all  the  existing 
bridges  would  run  up  into  figures  which  would  not  be  justified  by  any 
possible  benefit  that  could  be  conferred  at  the  present  time.  From  all 
that  I  can  ascertain,  a  desire  to  reduce  railroad  rates  by  introducing 
wat^r  competition  is  the  basis  of  the  present  movement.  Bearing  ia 
mind  that  the  distance  by  river  is  only  176  miles,  by  land  135  mUes, 
and  that  there  is  practically  a  continuous  line  of  railroad  on  both 
banks,  it  will  be  seen  that  nothing  but  extraordinarily  favorable  con- 
ditions of  navigation  would  render  such  competition  i>ossible. 

These  conditions  do  not  exist  naturally,  and  could  only  be  supplied 
artificially  at  great  cost.  In  any  case,  as  long  as  the  Missouri  can  not 
be  profitably  navigated  as  far  up  as  Kansas  City,  it  would  seem  useless 
to  expend  money  on  a  tributary  entering  above  that  point.  After  the 
Missouri,  below  the  junction  of  the  Kansas  Eiver,  has  been  improved 
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to  Bnch  an  extent  t1i»t  through  water  tniiisportatioD  can  be  gn 
poBslble  that  the  case  may  present  a  different  aspect;  bat  af 
standB  I  am  compelled  to  state  that  in  my  ojfinion  the  Kannas 
not,  at  the  present  time,  worthy  of  imptovemeut  by  the  Gene 
emmeat. 

Very  respectfully,  your  obedient  servant, 

0HA8.  B.  Sutbb, 
Lieut.  Col.  of  Engineers,  U.  8.  A., 
President  Mittouri  Eiver  Camm 
Brig.  Gen.  Thomas  L.  Oasbt, 

Chi^of  Enginewt,  U.  8.  A, 


APPENDIX  C  Cl 


IMPROVEMENT  OF  MISSOURI  RIVER  ABOVE  SIOUX  CITY,  IOWA,  AND  OP 
YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA, 


REPORT  OF  CAPT.  H.-  F,  HODGES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVBMKNTS. 


1.  MisAomi    River  between    the   Great 

FaUb,    Montana,    and    Sioux   City, 

Iowa. 
3.  Removal  of  snags  and  other  obstmc- 

tions  in  Misso^  River  above  Sioux 

Citjy  Iowa. 


3.  Examination  of  Missonri  River   be- 

tween Three  Forks  and  Can  von  Ferry, 
Mont.,  to  determine  availability  of 
water  power. 

4.  YeDo wstone  River,  Montana  and  North 

Dakota. 


KXAMINATION. 

0.  James  River,  South  Dakota. 


Engineer  Office,  TJ,  S.  Armt, 

8iaux  Oityy  lowa^  July  10^  1893. 


General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  in  my  charge  for  the  year  ending  June  30, 1893. 
Very  respectfully,  your  obedient  servant, 

H.  F.  Hodges, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chitfof  Engineer  By  U.  8.  A. 


C  C  X. 


IMPROVEMENT   OP    MISSOURI    RIVER    BETWEEN   THE   GREAT   FALLS. 

MONTANA,  AND  SIOUX  CITY,  IOWA. 

APPROVED  PROJECT. 

From  the  Great  Falls  to  Fort  Benton  the  Missouri  river  is  so  much 
obstructed  and  has  so  steep  a  slope  that  no  Improvement  for  pur« 
poses  of  navigation  seems  practicable  and  none  has  ever  been  at- 
tempted.   Between  Fort  Benton  and  Carroll,  168  mjles  below,  the 
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stream  has  a  rocky  and  gravelly  bed,  a  clear  water  and  naturally 
stable  banks.  The  project  for  the  improvement  of  this  stretch  contem- 
plates removal  of  rocks,  constmction  of  closing  and  wing  dams,  and 
some  dredging.  This  project  is  assumed  to  date  firom  the  appropria- 
tion of  1882;  the  total  estimate  for  its  completion  is  $556,028.45.  Pre- 
vious to  its  adoption  a  sum  of  $157,263  had  been  si>ent  on  the  river 
above  the  Yellowstone. 

At  Carroll  the  bed  of  the  river  becomes  sandy  and  Anally,  near  the 
Dry  Fork,  330  miles  below  Fort  Benton,  the  stream  assumes  the  charac- 
teristics of  the  lower  rea<5hes,  har^ng  unstable  banks,  muddy  water,  and 
a  shifting  channel.  No  comprehensive  project  has  yet  been  formed  for 
the  improvement  of  the  river  between  Carroll  and  Sioux  City.  For 
this  distance  the  work  is  limited  to  the  removal  of  obstructions,  sluic- 
ing channels  at  bad  bars,  and  making  a  detailed  survey  with  the  col- 
lection of  data  necessary  for  the  preparation  of  a  genersd  project.  An 
ice  harbor  is  also  projected  at  Kockhaven,  N.  Dak. 

APPROPRIATION^. 

1 

The  appropriations  for  the  river  above  Sioux  City  have  been  as  fol- 
lows: 

1876 $20,000  1  1882 $100,000 

1878 30,000     1884 140,000 

1879 50,000     1886 60,000 

1880 35,000     1890 300,000 

1881 55,000  I  1892 150,000 

For  survey  prior  to  1884,  $73,791.55. 

In  addition  to  the  above  a  sum  of  $1,000,000  was  appropriated  in 
1888  for  the  river  from  Fort  Benton  to  the  mouth,  of  which  $50,000 
was  allotted  to  the  part  above  Sioux  City;  and  in  1803  a  sum  of  $50,000 
was  appropriated  in  the  sundry  civil  bill,  to  be  expended  for  removal 
of  snags  and  other  obstructions  aT>ove  Sioux  City. 

CONDITION  AT  BEaiNNINa  OF  YEAR. 

At  tbe  beginning  of  the  fiscal  year  the  condition  of  the  work  was 
as  follows : 

On  the  Rocky  River,  from  Fort  Benton  to  Carroll,  the  most  needed 
contraction  works  had  been  built  and  the  most  dangerous  bowlders 
reitioved.  Some  dredging  had  also  been  done,  and  a  navigable  depth  of 
30  inches  at  low  water  obtained  for  the  greater  part  of  the  reach,  the  worst 
remaining  shoals  showing  a  low- water  depth  of  18  inches.  The  plant 
was  laid  up  at  Judith  and  the  work  on  this  part  of  the  river  suspended. 
On  the  Sandy  River  from  Carroll  to  Sioux  City  no  work  of  construc- 
tion was  in  progress.  The  site  of  one  of  the  ice  harbors  mentioned  in 
the  river  and  harbor  act  of  July  13, 1892,  had  been  fixed  at  Rockhaven, 
N.  Dak.  The  selection  of  the  site  for  the  other  had  been  left  in  abey- 
ance by  direction  of  the  War  Department.  Plans  for  the  construction 
of  the  harbor  at  Rockhaven  had  been  partly  prepared. 

Two  snag  boats  and  one  snag  scow  were  at  work  removing  obstruc- 
tions. 

The  field  work  of  the  detailed  survey  of  the  river  was  in  different 
stages  of  completion.  The  leveling  and  the  topography  between  the 
bluffs  was  complete  as  far  as  Fairbank,  S.  Dak.  The  tertiary  triangrn- 
lation,  the  short-line  topography,  and  the  hydrography  were  complete 
to  below  Canuonball,  K.  Dak.    The  secondary  triangulation  was  com- 
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plete.  The  plotting  of  62  of  the  detailed  charts  was  finished,  Extend- 
ing this  part  of  the  work  to  Wolfi>oint,  Mont.  Fifty -nine  others  were 
partially  finished.  Fifty  of  the  finished  charts  were  in  the  hands  of  the 
printer.  One  small  scale  chart  was  finished  and  ten  others  partially 
finished. 

OPERATIONS  DURING  THE  TEAR. 

Daring  the  year  ending  Jane  30, 1893,  the  progress  of  the  work  has 
been  as  follows: 

On  the  Rocky  River  operations  have  been  confined  to  the  repair  of 
plant.  There  still  remains  mach  work  to  complete  the  project,  bat  it 
lias  been  thonght  advisable  to  saspend  iiirther  operations  nntil  there 
seems  greater  probability  of  a  revival  of  boating  on  this  reach.  The 
dredge  which  bad  been  ased  here  was  destroyed  by  fire  on  July  31, 
1892.  On  the  Sandy  River  no  constrnction  work  has  been  undertaken 
under  the  provsent  project.  The  plans  for  the  ice  harbor  have  been  com- 
pleted, and  it  is  hoped  to  do  the  greater  part  of  the  work  doling  the 
next  low  water.  The  snagging  fleet  has  been  at  work  on  the  river  from 
just  above  Berthold  to  8ioux  City.  The  wooden  hulled  snag  boat 
Josephine  was  at  work  during  the  entire  low  water  until  the  close  of  the 
season  of  1892.  She  was  then  hauled  out  on  ways  at  Yankton,  S.  Dak., 
and  thoroughly  repaired,  the  bow  being  altered  to  a  shape  more  suita- 
ble for  snagging  purposes.  The  repairs  were  finished  in  June,  1893, 
and  the  boat  is  now  at  Sioux  City  waiting  until  the  river  falls  suffi- 
ciently to  permit  work.  The  steel  hulled  snag  boat  McPherson  was 
at  work  during  the  entire  low  water  until  the  close  of  the  season  of 
1892,  and  from  April  23  to  June  30, 1893.  Owing  to  lack  of  available 
funds  the  steel  hulled  snag  scow  Mandan,  did  not  commence  work  until 
September  16, 1892.  She  continued  until  the  close  of  the  season,  and 
was  then  put  on  the  ways  at  Yankton,  S.  Dak.  The  hull  has  been 
lengthened  and  preparations  made  to  fit  her  with  steam  power.  She 
was  launched  on  June  15  and  towed  to  Sioux  City,  wh^e  the  changes 
are  now  in  progress. 

A  summaiy  of  the  work  of  the  boats  is  to  follows: 

Removed  or  de- 
fltroyed— 


^^^'  MlecellA- 

Deomi  ob- 
fltractiont. 


Joaepbine 224  18 

McPberson 886  83 

Handan U  8 

•  In  addition  various  channels  were  sluiced  at  bad  bars,  assistance 
was  rendered  to  vessels  when  aground,  and  the  machinery  was  removed 
from  a  wreck. 

Two  large  rocks,  which  were  notable  as  having  caused  the  loss  of  the 
Pocahontas  and  the  sinking  of  the  Lady  Gracej  as  well  as  the  damage 
of  several  othw  boats,  were  taken  out  by  the  McPherson.  They  weighed 
13J  and  10  tons  respectively. 

In  the  survey  of  the  Missouri  River  the  field  work  ha&  been  carried  for- 
ward until  it  is  now  nearly  finished.  The  primary  leveling  has  been  fi  n- 
ished  in  duplicate  from  Fairbank  to  Chamberlain,  and  a  single  line  has 
been  completed  to  Sioux  City.  The  tertiary  triangulation,  shore-line 
topography,  and  hydrography  has  been  taken  from  below  the  Gannonball 
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River  to  Sioux  City,  with  the  exception  of  a  gap  of  about  20  miles  between 
Crow  Creek  and  Chamberlain.  The  topography  between  the  bluffs  has 
been  carried  from  Fairbank  to  Yankton*  To  complete  the  field  work  there 
remains  to  run  a  duplicate  line  of  primary  levels  fromvChamberkun  to 
Sioux  City,  to  take  the  topography  between  the  bluffs  from  Yankton  to 
Sioux  City,  and  to  take  the  tertiary  triangulation,  shore  hne  topog- 
raphy, and  hydrography  from  Crow  Creek  to  Chamberlain ;  and  to 
make  such  discharge  measurements  as  may  be  deemed  necessary.  Fifty- 
nine  detail  charts  have  been  practically  finished  and  sixty-nine  new 
charts  partially  finished. '  The  large  scale  maps  are  now  finished  from 
Fort  Benton  to  Cannonball,  885  mile^,  and  the  remaining  598  miles  of 
river  are  about  one-third  plotted.  Eight  small  scale  maps  have  been 
finished  dtiring  the  year  and  another  one  about  half  done.  About  one- 
third  of  this  part  of  the  work  is  now  finished.  Editions  of  thirteen  of 
the  detail  charts  have  been  received  from  the  printer, 

WORK  REQUIRED. 

To  complete  the  existing  project  on  the  Eocky  River  will  require  an 
expenditure  of  $190,097.84.  A  sum  of  $12,905.15  is  still  on  hand  from 
previous  appropriations  and  reserved  for  use  on  this  part  of  the  river. 
It  will  suffice  for  such  operations  as  are_  probable  for  the  year  ending 
June  30,  1895.  It  is  expected  to  complete  the  ice  harbor,  the  survey 
and  the  publication  of  charts  from  ftinds  now  in  hand  for  those  pur- 
poses. The  appropriation  of  $50,000  contained  in  the  sundry  civil  bifl 
of  1893,  for  the  removal  of  snags,  etc.,  will  suffice  for  the  operation  ol 
the  snagging  fleet  until  June  30,  1894. 

The  work  of  the  snag  boats  is  of  more  service  than  any  other  possible 
with  the  same  expenditure  of  money.  It  will  remain  necessary  until 
the  channel  has  been  permanently  fixed.  So  long  as  the  river  is  allowed 
to  shift  and  cut  its  banks  as  it  now  does  it  will  continue  to  uncover 
buried  obstructions  and  to  cause  new  ones.  So  important  and  indis- 
pensable a  work  should  not^be  left  to  the  "hazard  of  annual  appropria- 
tions. The  recommendation  of  last  year  is  renewed,  that  the  least 
estimate,  $50,000  per  annum  for  the  removal  of  snags  and  other  obstruc- 
tions and  for  temporary  improvement  at  the  slioalest  channels,  be  made 
as  a  separate  and  continuous  appropriation.  This  was  done  in  the  case 
of  the  Upper  Mississippi  and  the  Ohio  rivers  in  the  river  and  harbor 
acts  of  1888  and  1890. 

The  appropriation  estimated  as  needed  for  the  year  ending  June  30, 
1895,  is  $1,127,000.    This  is  to  be  expended  as  follows: 

Rectification  of  river  at  Pierre  and  Fort  Pierre $15(^000 

One-half  rectification  of  and  permanent  channel  improvement  of  25  miles 

of  Bismarck  Reach 198,000 

One-fonrth  rectification  and  permanent  channel  inlprovement  of  Yankton- 
Sioux  City  Reach,  130  miles 514,000 

Plant  and  maintenance  for  one  year 210, 000 

Maintenance  of  ice  harbor  for  one  year 5,000 

Operating  snag  boats  for  one  year 50,000 

Total 1,127,000 

The  last  item  for  the  snag  boats  is  asked  in  ease  it  fail  to  be  made 
as  a  continuous  appropriation.  In  case  authority  can  not  be  obtained 
for  the  work  of  rectification  and  permanent  channel  improvement,  there 
remain  the  works  at  Pierre  and  Yankton,  which  were  named  in  the  ap- 
propriation act  of  1892,  but  which  have  not  been  undertaken  as  the 
amount  appropriated  was  not  sufficient  to  do  the  work  already  pro- 
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jected  and  leave  a  snfficient  margin  to  attempt  such  extensive  diking 
and  bank  protection.  The  permanent  improvements  proposed  for  the 
two  reaches  referred  to  above  are  for  the  purpose  of  straightening, 
deepening,  and  fixing  the  channel  at  the  points  where  ice  gorges  are 
most  liable  to  form,  at  certaia  bad  places  on  the  river,  and  at  important 
towns  where  it  is  desirable  to  preserve  the  landings  endangered  by 
shifting  of  the  channel. 

Money  statement 

July  1, 1892,  balance  unexpended $110,986.81 

Amoant  received  by  refundment  of  oTerpayment 41. 60 

Amount  appropriated  by  act  approved  July  13^  1892 150, 000^00 

261, 02a.  41 
June  30,  1893,  amount  expended  during  fiscal  year 100,900.94 

July  1,1893,  balance  unexpended 160,127.47 

July  1, 1898,  outstanding  liabilities $9,725.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 13, 775. 00 

23,500.00 

July  1,1893,  balance  available.,*,, 136,627.47 

-'■ — 

{Amount  (estimated)  required  tot  completion  of  existing  proieot  * . .  • ,      135, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1896* 1,077,000.60 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ai^d  of  sundry  civil  act  of  March  3, 1893. 


COMMKRCIAL  STATISTICS, 

Siver  tonnage  between  Sioux  City,  Iowa,  and  Fort  Benton,  Mont,  (exoluMve  of  live  etoelc)^ 

Tons,  Tons. 

1887 13,96111890 13,326 

1888 12,895  1891 13,055 

1889 16,724   1892 15,182 

Traffio  by  river  reachee. 


Year. 


1880. 

1891. 
1S92. 


Biver  reaches  between— 


Sionx  City  and  Bismarck 

Bismarck  and  Fort  Bnford . . . 
Fort  Buford  and  Fort  Benton. 

Sioax  City  and  Bismarck 

Bismarck  and  Fort  Bnford... 

Sioux  City  and  Pierre 

Pierre  anil  Bismarck 

Bismarck  and  Fort  Bnford  . .. 


Package 
and  bulk 

Passen- 

freight. 

gers. 

Tom. 

Ko. 

9,735 

4,822 

2,467 

184 

1,124 

62 

10,410 

1,749 

2.S46 

130 

2,634 

82 

7,247 

177 

5,aoi 

278 

Lire 
stock. 


Head. 

2.974 

43 

43 

4,683 

50 

f.043 

^2,315 

800 


*  Exclusive  of  $50,000  annually  for  removol  of  snags,  eto. 
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'JAst  of  tUamere  paying  on  the  MissouH  River  between  Sioiix  Cittf,  Iowa,  an^  Fort  Bfnt^v, 

Mont,,  during  the  yearr  189S, 


^ftinA. 

When 
biiUt. 

Dimensions. 

Tonnage. 

Kanager  or  owner. 

Length. 

Breadth.  Depth. 

A.  S.  Bennett 

Mary  £.  Bonnett . . . 

CapitolaBntt 

YintStilliDgs 

Joaie  L.  K 

1880 
1R88 
1885 
1881 
1884 
1882 
1870 

Feet. 

115.0 
65.0 
83.7 

131.0 

6o:o 

92.0 
98.2 

Feet. 
30.0 
14.0 
23.3 
31.6 
14.0 
20.0 
17.8 

Feet. 
3.5 
2.0 
3.3 
4.8 
2.5 
3.4 
3.0 

^8.08 
21.71 
57.31 

177.47 
22.75 
58.66 
50.47 
57.29 
75.00 

313.00 

286.40 
15.00 

197.74 

K.  A.  Talbot,  Sioux  City,  Iowa. 
B.  A.  Talbot,  Sioux  City,  Iowa. 
K.  A.  Conway,  Sioux  CitjTj  Iowa. 
Selzer  Bros.,  Sioux  City,  Iowa. 
A.  Larson,  Yankton,  S.  Dak. 

LitUe  Maad: 

Last  Chance 

.Tai,  Tieif  hton 

Jos.  Leach,Running  Water.  S.  Dak. 
M.  J.  King,  Charoberlaia,  S.  Dak. 
F.  Horn.  Kerre,  S.  Dak. 

Castalia 

1892 

B.  S.  Holmes,  Sioux  City,  Iowa. 
LP.  Baker,  Bismarck,  JT.  Dak. 

Batchelor 

178.6 
177.4 

31.0 
31.3 

4.0 
4.0 

Hosebud. .......... 

1887 

I.  P.  Baker,  Bismarck,  N.  Dak. 

Imelda 

D.  B.  Weatherbe,  Fort  Tat««,  5. 

Abner  O'Neal*  — 

1884 

1 

150.0 

28.4 

8.8 

Dak. 
John  M.  Turner,  Mandaa.  X.  Dak. 

*  Sunk  July  17, 1892,  and  since  dismantled. 

LETTER  FROM  MR.  JOHN  M.  TURNER,   PRESIDENT  OF    THE  MISSOURI    RIVER    TRANS- 
PORTATION COMPANY. 

Mandan,  N.  Dak.,  April  10 j  1S9S, 

Captain:  I  inclose  herewith  reports  as  requested.  We  did  a  large  bnsiDess  last 
year  hut  had  the  misfortune  to  lose  our  boat  near  Painted  Woods  hy  striking  a  suag. 
There  is  a  large  amount  of  business  to  be  done  on  the  river  above  Bisniafck  if  the 
river  was  in  navigable  condition  at  all  times,  but  the  dangers  of  navigation  are  m 

treat  that  it  will  not  pay  to  put  on  boats  to  build  up  tlie  business  and  ace^mmo- 
ate  the  settlers.    The  crop  of  wheat  for  two  years  is  still  practically  held  by  fann- 
ers near  Knife  River,  owing  to  lack  of  boat  facilities. 
Very  respectfully, 

John  M.  Turner, 

Frendemt, 


LETTER  FROM    MR.  B.  L.  8ENN, 


SECRETARY    PEASE 
PANY. 


VALLEY  TRANSPORTATION  OOH- 


Sioux  City,  Iowa,  Jpril  10,  18$S. 

Captain  :  We  made  but  one  trip  last  year,  just  before  navigation  closed.  We  aw 
now  about  to  begin  the  season's  work,  and  will  handle  150  to  200  tons  of  freight 
every  ten  days. 

The  snag  boats  can  be  of  great  service  by  removing  snags  from  narrow  places  in 
the  channel,  which  are  frequently  so  obstructed  as  to  make  passage  extremely  dif> 
ficult  and  hazardous. 

Our  company  is  now  planning  to  put  on  a  200-ton  boat  in  time  for  harvest  trade; 
in  all  probability  we  will  have  several  boats  before  season  closes. 
Yours,  respectfully, 

£.  L.  Senn, 
Secretary  Pease  Valley  Transportation  Company^ 
Capt.  Chas.  F.  Powell, 

Corps  of  Engineers,  U,  8,  A. 


statement  of  capt.  d.  b.  weatherbe,  owner  of  steamer  imelda. 

Fort  Yates,  N.  Dak.,  April  fS,  18$S. 

Captain  :  I  have  not  the  time  at  present  to  make  a  proper  report  of  any  improve- 
ments that  might  be  made  in  Missouri  River,  but  would  say  tnat  the  recent  work 
that  was  done  by  the  Mandan  was  a  great  benefit  to  navigatiQu  between  this  point 
and  Bismarck.  But  this  spring  there  are  a  great  many  new  snags  in  the  river 
between  here  and  Bismarck ;  also,  there  is  a  very  dangerous  snag  right  in  front  of  this 
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landing  at  this  post.  The  snag  lies  in  the  channel  and  makes  it  very  difflcnlt  for 
the  boats  landing.  I  tliink  there  ought  to  be  some  notice  taken  of  it,  as  there  is 
more  freight  landed  at  this  point  than  all  the  other  points  on  the  river  from  Sioux 
City  to  Benton. 

D,  B.  Wbjlthehbx. 
Capt.  Cha8.  F.  Powell, 
Sioux  City,  Iowa. 


LETTER  FROM  MR.  M.  T.  WOLVERTON,  SECRETARY  CAMPBELL  ROLLER  MILL  COMPANT.    - 

Campbell,  S.  Dak,,  Jpril  S4f  189S. 

Captaik:  Having  our  Roller  Mill  Company  organized,  and  having  entered  into  a 
contract  with  Nordyke  &  Mormon,  of  Indianapolis,  lud.,  for  a  tirst-class  roller 
mill,  which  is  to  be  erected  here  at  Campbell  this  summer,  I  am  instructed  to  write 
you  and  learn  what  the  prospect  is  for  work  on  the  river.  Will  your  funds  allow  of 
any  bank  work  at  this  point  f  We  desire  to  have  the  mill  built  close  to  the  river  for 
convenience  in  getting  coal  for  mill  u»o  and  sale  and  for  shipping  flour  and  wheat. 
We  will  also  build  an  elevator  this  fall  if  we  can  do  so  without  danger  of  the  banks 
giving  away  and  letting  it  into  the  river.  It  is  so  far  from  railway  market  that  wo 
are  compelled  toship  by  river  or  give  up  wheat  raising.  Please  send  me  a  copy  of  your 
last  report  on  Missouri  Kiver  Improvement. 

Hoping  to  hear  from  you  soon,  I  remain,  yours  truly, 

M.  T.  WOLVERTON, 

Camj^Ml  Eoller  Mill  Comj^anjf, 
Capt.  C3A8.  F.  Powell, 

CorpM  of  Engineers,  U.  8.  A, 


DaU$  of  ic€  cloaings  and  openings  on  the  Missouri  River  above  Sioux  dtp,  Iowa, 

[Con tinned  and  extended  from  page  3392,  Keport  for  1890;  previons  tablet  on  page  1349,  Report  for 

1883,  and  page  2345,  Keport  for  1888.] 


Locality. 


MONTANA. 

Townaend 

Fort  Benton 

Jndlth 

WolfPofait 

NOBTB  DAKOTA. 


Fort  Buford 
Bitmarok  . . . 


SOUTH  DAKOTA. 


Pierre 

Chamberlain  — 
Running  Water 
Yankton 


1890-'91. 


Closing. 


Fob.     1 


Dec. 
Deo. 


4 

3 


Opening. 


Mar.  20 


Mar.  29 
Apr.  3-4 


IOWA. 


City- 


Jan.     4 


1891-*92. 


Cloaing. 


Dec.  24 
5  Dec.  26 
>Feb.  15 
SNov.  le 
\Dec.  25 

Nov.  12 


Nov.  16 
Nov.  15 


««• "  ji>^-  i 


Opening. 


Feb.  24 

Feb.  7 

Feb.  24 

Nov.26 

Mar.lO 

Mar.  29-Apr.l 


Apr.  4  .. 
Apr.  3- 5 


Mar.  28 

Mar.  27-28.. 


Deo.  13  .. 

Mar.  5-25 


189^*98. 


Closing. 


Deo.  21 
Nov.  24 
Jan.  25 


Nov.  23 
Nov.  20 


Nov.  24 
Nov.  21 


Nov.  26 
Nov.  23 
Nov.  25 


Dec.  17 


Opening. 


Mar.  21-23. 
Jan.  3. 
Mar.  9-11. 

Apr.  5. 
Apr.  1-7. 


Apr.  2-^ 
Apr.  3-8. 


Mar.lL 
Mar.  294)0. 


Mar.U-86. 


Note. — ^The  single  dates  of  openings  are  the  times  when  the  ice  first  moves  out; 
generally  th«  ice  runs  for  several  days  after  tvards.  The  expressions  like  ''Apr.  S-5" 
indicate  that  the  ice  breaks  up  on  the  first  date  and  runs  more  or  less  until  the  last 
date,  when  the  river  would  be  open  for  navigation. 
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Table  of  didtancM  from  river  survey,  189f, 
[By  United  States  Engineers.] 


Places. 


Fort  Benton  Bridge 

Mouth  of  Cannonball  Biver, 

North  Dakota 

Cannonball  Mission 

Hampton 

Emmonsbnrg 

Winona 

Fort  Yates 

St.  Benedict  Mission 

Vanderbilt,  S.  Dak 

La  Grace 

Campbell 

Head  of  Ashle  v  Island 

Head  of  Bine  Blanket  Island. . 

Head  of  Fox  Island 

Le  Bean 

Scrauton 

Forest  City 

Head  of  Dolphee  Island 

Head  of  Pascal  Island 

Head  of  Plum  Island 

Fairbank  


Channel 

line. 

Miles. 

.0 

886.0 

888.8 

890.6 

899.6 

911.3 

911.8 

929.3 

932.5 

938.9 

954.8 

963.8 

977.2 

982.4 

994.0 

900.0 

1,018.2 

1,022.0 

1, 029. 0 

1,041.8 

1.044.2 

Midway 

between 

banks. 


MiUt. 
.0 

841.4 
844.1 
846.0 
855.2 
866.2 
866.7 
883.5 
886.6 
892.7 
907.7 
916.5 
929.7 
934.8 
946.4 
VwS.  4 

970.0 
973.6 
080.4 
092.3 

wntt  i 


Head  of  Devils  Island 

Little  Bend  (bight of). 

Mouth  of  Cheyenne  River . . 
Head  of  Cheyenne  Island. . . 

Head  of  Emilio  Island 

Fort  Bennett 

Head  of  Stanley  Island 

Fort  Sully 

Okobojo  Island ^ 

Oahe  Mission 

Pierre 

Fort  Pierre 

Head  of  Farm  Island 

Kousseau 

DeGray 

Head  of  Dorion  Island 

Head  of  Little  Dorion  Island 
Head  of  St.  John  Islimd .... 

Big  Bend  (bight  of) 

Head  of  Cadutte  Island 

Crow  Creek  Indian  Agency 


Channel 
Hne. 

Midway 

between 

banks. 

WiM. 

UiXft, 

1,048.0 

988.2 

1,059.6 

1,00s.  8 

1.062.8 

1,012- • 

1,064.6 

1,0U.< 

1,068.4 

1,017.4 

1,072.8 

1.022.3 

1,077.0 

I^OMlO 

1.060.7 

1, 028.8 

1,085.4 

1,033.8 

1,097.6 

l,044u9 

1,111.6 

1. 068.2 

I,  in.  6 

1,05&3 

1,117.0 

LOCO 

1. 127. 1 

1,078.0 

1,136.0 

1,08L< 

1,142.6 

1,087.8^ 

1.144.8 

L080.8 

1.172.6 

1,116.2 

1.175.0 

1,118.0 

1,182.1 

1,125.0 

1.197.4 

1,138.4 

DESCRIPTIVE  NOTES  OF  THE  MISSOURI  RIVER  AND  ADJACENT  COUNTRT,  FROM 
CAMPBELL,  8.  DAK.,  TO  SIOUX  CITY,  IOWA,  BY  MR.  F.  M.  TOWAR  AND  MR.  F.  W. 
LIGUTNER,  CHIES;|3  OF  SURVEY  PARTY  OVER  THAT  REACH,  1892. 

The  river  from  Caniibnbal],  K.  Dak.,  to  Campbell,  S.  Dak.,  a  distaDce  of  abovt  70 
miles,  runs  through  a  valley  of  from  1  to  2  miles  wide  between  the  bluffs.  Very  lit- 
tle rock  formation  appears  on  either  side;  the  bluffs  of  clay  and  marl  are,  however, 
filled  with  bowlders  which,  becoming  detached,  roU  down  into  the  river,  forming 
dangerous  obstructions  to  low-water  navigation. 

Near  Campbell  the  valley  changes  in  two  respects :  First,  it  becomes  very  maoh  more 
contracted,  not  often  exceeding  a  mile  from  bluff  to  bluff;  second,  the  river  cute  its 
way  through  a  rock  formation  of  a  slaty  or  shaly  nature,  the  surface  of  the  shale  be- 
ing from  30  to  50  feet  above  the  water,  and  overlaid  with  clay  or  gumbo  to  the  top  of 
the  bluffs.  The  course  of  the  river  is  comparatively  straight,  with  bottom  lands  of 
small  extent  and  little  or  no  large  timber,  the  hi^h  water  often  covering  the  entire 
space  between  the  bluffs ;  in  low  water  this  space  is  cut  up  into  many  small  channels 
and  sand  bars,  making  navigation  exceedingly  difficult.  This  narrow  valley,  with 
the  exception  of  a  few  short  stretches,  continues  to  Fort  Randall,  8.  Dak.,  a  distance 
from  Campbell  by  river  of  366  miles.  In  many  cases  examined  the  river  has  not  cat 
a  deep  channel  through  the  shale,  it  appearing  often  less  than  8  feet  below  the  low- 
water  surface,  having  a  shallow  covering  of  sand  ^quently  of  not  more  than  from 
1  to  3  feet  in  thickness;  when  exposed  to  the  air  it  soon  disintegrates.  Large  lumps, 
becoming  detached  from  the  bluffs,  roll  down  to  the  shore,  crumbling  into  small,  thin 
pieces  that  are  readily  carried  down  by  the  current  in  high  water. 

A  short  distance  below  Fort  Randall  the  bottom  again  becomes  wider,  baWng  a 
distance  between  the  bluffs  of  from  2  to  3  miles,  with  a  dense  growth  of  timber  od 
the  bottom  lauds.  At  Yankton,  70  miles  below  Randall,  it  again  spreads  out,  reach* 
ing  a  width  of  f^om  4  to  10  miles.  The  course  of  the  river  here  is  exceedingly 
crooked,  winding  f^om  bluff  to  bluff  and  forming  sharp  bends  with  long  reacheebe- 
tween  tnem. 

The  immediate  banks  of  the  river  between  Cannonball  and  Sioux  City  are  very 
much  the  same  as  those  of  all  the  rest  of  the  sandy  river  from  Dry  Fork  river,  Mon- 
tana (where  the  radical  change  between  the  sandy  and  rooky  river  ta^es  place),  to 
Cannonball,  being  composed  in  about  equal  parts  of  fine  sand  or  silt  and  a  hard 
clayey  substance  (commonly  called  gumbo)  in  layers.  The  former  yields  easily  to 
the  action  of  the  current  and  falls  into  the  river,  while  the  lattw  offers  more  resist- 
ance. The  degree  of  stability  of  the  bank  consequently  depends  laively  on  whether 
the  silt  or  the  gumbo  forms  the  foundation,  where  the  action  of  the  water  is  felt; 
if  the  foimer,  then  the  bank  is  quickly  undermined,  leaving  no  support  for  the  harder 
material  which  tumbles  into  the  river. 
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Abont^  miles  above  ChambcrlaiD.  S.  Dak.,  ^  white  rock  formation  crops  out,  and 
fW>in  here  nearly  to  Sioux  City  tbe  biiifTs  are  chioily  composed  of  it.  It  overlies  the 
Hhale,  and  from  its  resemblance  to  chalk,  both  in  appearance  and  snbstanoe,  is  called 
**  chalk  rook/' and  the  blnffs  are  familiarly  known  as  the  chalk  rock  blnffs.  The 
rock  seems  to  be  pnre  carbonate  of  lime  with  senshells  and  fossil  remains  of  fish  em- 
bedded in  it.  In  this  formation  Sonth  Dakota  and  Nebraska  are  fortunate  in  pos- 
aesainji^  one  of  the  zyost  remarkable  deposits  of  the  crade  material  for  making  Port- 
land cement  yet  discovered  in  this  country ;  an  inexhaustible  supply  of  chalk  rock, 
with  large  quantities  of  clay  at  hand,  that  makes  a  Portland  cement  an  analysis  of 
which  shows  that  it  possesses  exactly  the  properties  of  the  best  English  cements.  A 
large  cement  factory  nas,  within  a  few  years,  been  established  at  Yankton  that  turns 
ont  thonsands  of  barrels  annually. 

Below^  Yankton  cut-offs  are  frequent,  and  there  are  indications  of  possible  great 
changes  in  tbe  future.  The  level  of  the  bottom  back  of  the  railroad,  below  the  town, 
is  lower  than  i(loug  the  present  river  front,  and  another  great  flood  like  that  of  1881 
might  send  the  channel  down  the  left  side  of  the  valley  instead  of  the  right,  as  at 
present.  Another  instance  of  future*  possible  changes  is  just  below,  the  mouth  of 
the  James  River  about  4  miles,  and  opposite  St.  Helena ;  the  river  is  ranidly  cut- 
ting its  way  toward  an  old  slough  in  the  bottom,  probably  an  old  cut-off  itself,  which, 
where  the  river  strikes  it,  will  direct  the  waters  out  of  that  course  for  3  or  4  miles, 
before  retnming  them  to  their  present  channel  again.  These  are  all  points  of  great 
interest,  especially  for  the  property  owner  along  the  river  front. 

It  was  not  an  uncommon  thing  to  find  men  who  had  lost  one-fourth,  a  one-third, 
or  even  a  one-half  of  their  farniB  by  the  high  and  long-continued  flood  of  last  sum- 
mer. The  idea  of  applying  to  the  Federal  Government,  through  their  representi^ 
tiv>s,  for  protection  m  the  shape  of  riprapping  has  occurred  to  but  few  of  those 
most  interested. 

Down  to  Chamberlain  the  islands  are  not  as  numerous  as  below  that  place.  Above 
this  point  about  every  15  to  25  miles  there  is  a  good-sized,  well-defined,  and  heavily 
woooed  island  (perhaps  not  so  many).  But  below  Chamberlain  and  down  to  Fort 
Randall  the  islands  are  very  numerous  and  of  considerable  extent,  from  1  to  3  miles 
in  length,  and  sometimes  nearly  a  mile  wide.  There  are  about  twenty  heavily 
wooded  islands  between  Chamberlain  and  Wheeler,  a  distance  of  only  73  miles. 
Below  the  latte^  point  they  are  much  less  frequent. 

The  river  from  Chamberlain  down  was  comparativAy  free  from  snags,  that  is,  as 
compared  with  the  Peck  Bends  and  tha't  portion  of  the  river.  The  operations  of  the 
snag  boats  have  relieved  the  present  channel  of  the  worst  obstructions  of  this  sort, 
bat  nomerons  snags  were  necessarily  left  at  one  side  in  shoal  water,  which  possibly 
may  be  in  the  channel  next  ysar. 

But  few  bowlders  and  no  ledge-rock  obstructions  were  found.  .  The  bowlders  may 
have  been  parts  of  the  original  ledge  rock,  but  were  all  loose  and  separate. 

There  is  an  abundant  supply  of  brush  and  timber  for  river  improvements  all  along 
the  river,  although  in  some  places  it  may  have  to  be  transported  up  or  down  stream 
a  mile  or  two. 

The  only  trouble  in  this  line,  may  be  in  getting  permission  from  owners  of  land 
along  Uie  river  to  cut  on  their  property,  i  heard  several  property  owners  disclaim- 
ing against  the  MoPhtTBon  for  cutting  down  dangerons  trees  along  the  river  bank. 

The  stretch  of  country  from  Campbell  to  the  mouth  of  the  Moreau  or  Owl  River 
is  quite  prodnctive,  especially^  back  from  the  river  10  or  15  miles.  Lack  of  rain  is 
what  holds  the  country  back.  Everything  is  raised  here  in  the  shape  of  grains  and 
garden  truck. 

In  good  seasons,  wheat  runs  as  high  as  40  bushels  to  the  acre.  Last  year  it  was 
only  12  to  20  bushels,  on  account  of  dry  weather.  The  farmers  say  that  they  do  not 
care  for  steamer  transportation  on  the  Missouri,  as  their  grain  goes  to  Dulnth  and 
Chicago.  The  merchants  all  along  the  river,  however,  would  ship  by  steamer  if 
only  there  was  certainty. 

Everybody  throughout  South  Dakota,  especially  the  farmers  themselves,  disclaim 
the  so-called  famine,  stating  that  those  who  received  were,  as  a  rule,  better  able  to 
give.    There  were  **  more  cases  of  actual  want  in  a  large  city." 

The  strip  of  country  from  the  Owl  River  down  to,  practically,  Chamberlain,  and 
bask  eastward  for  40  or  50  miles,  is  very  poor  and  unprodnctive,  being  cursed  with 
the  least  quantity  of  moisture  and  an  abundance  of  the  famous  **•  hot  winds.'' 

A  30-mlle  ride  through  this  country,  in  the  vicinity  of  Fort  Sully,  showed  house 
after  house  deserted  and  the  country  almost  desolate.  Everybody  is  starved  out. 
Potter,  Solly,  Hughes  and  Buffalo  coimties  will  probably  be  unproductive  for  a 
number  of  years  yet.  From  Chamberlain  down  the  country  increases  in  fertility, 
nntil  Yankton  and  Vermillion  are  reached,  around  which  towns  are  probably  situ- 
ated the  finest  farming  lands  in  South  DaKota.  There  is  but  little  to  be  expected 
at  present,  however,  above  Charles  Mix  County,  even  if  the  owners  cared  to  ship 
via  Missouri  River. 
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The  only  building  stone  along  the  river  is  the  above-mentioned  chalk  rook,  wlddi 
is  used  somewhat  locally,  but  would  hardly  pay  to  ship.  It  is  too  soft  to  stand  a 
hard  climate.  A  two-story  building  of  this  material  was  noticed  at  Tankton,  Jul 
about  ready  to  fall^  and  split  in  the  middle.  It  was  evidently  an  old  stmctarei 
however. 

At  Greenwood  (Tankton  Agency)  the  Government  has  several  good,  large  stoi*- 
houses  of  chalk  stone. 

Very  little  coal  was  noticed  opposite  Ponca  Landing,  and  dn  the  same  aide  of  ths 
river,  however,  there  are  three  or  four  drifts  under  the  hill,  following  a  2^foot  rem 
of  wnat  was  claimed  to  be  by  a  resident  good  coal.  It  had  the  same  appearanoe  a» 
coal  taken  from  the  Plenty  Mine  in  North  Dakota,  above  Bismarck,  and  which  the 
Josephine  was  iinable  to  bum  alone.  Three  or  four  parties  have  united  and  tried  to 
worK  these  drifts,  but  for  some  reason  or  other  it  has  not  paid,  so  that  the  coal  can 
not  be  of  an  extra  quality. 

There  is  very  little  irrigating.  At  Chamberlain  was  found  the  first  artesian  weQ. 
There  are  two  here,  one  owned  by  the  city,  giving  a  great  volume  of  water;  tb« 
second  is  owned  by  a  township  on  the  MU  above,  and  was  intended  to  irrigate  the 
surrounding  country,  a  system  of  ditching  having  been  laid  out  for  that  pacBote« 
but  the  weU  does  not  run  abundantly  and  only  one  farmer  gets  any  water.  If  the 
water  ran  well  the  scheme  ought  to  be  something  of  a  saccess.  Botii  of  these  wdU 
are  down  about  1,000  feet. 

Below  Chamberlain,  artesian  wells  are  more  frequent,  the  artesian  basin  extending 
down  as  far  as  the  James  River,  at  least,  where  wells  are  very  numerous.  Water 
down  here  is  struck  at  200  feet,  and  the  entire  cost  of  a  well  is  only  about  175.  Many 
farmers  have  wells  simply  to  water  their  cattle,  and  then  let  it  i-nn  to  waste,  whieb 
latter  fact  shows  the  dmerence  in  rain  fall  between  t^is  and  the  upper  couutey. 

At  Niobrara  and  Yankton  there  are  flour  mills  run  by  artesian  power.  At  tiM 
latter  place,  on  account  of  the  large  output,  steam  has  to  assist  the  running  of  tht 
mill.. 

Ordinary  surface  wells  are  very  common  the  country  over;  they  are  down  tnxm  90 
to  30  and  40  feet. 
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CANNONBALL,   N.    DAK.,   TO   CHAMBERLAIN,   S.  DAK. 

The  bench  mark  generally  used  and.  unless  otherwise  noted,  is  a  stone  18  by  18  by 
4  inches,  buried  flatwise  from  3  to  3f  fret  below  the  surface  of  the  ground,  siir> 
mounted  by  a  5-inch  eas  pipe  4  to  4^  feet  long  to  the  top  of  its  cap. 

A  hole  one-half  inch  in  diameter  at  the  middle  of  the  top  and  dressed  surfaee  of 
the  stone  marks  the  level  point  on  that  surface;  around  the  nolo  the  letters  U.  6.  B. 
M.  are  cut  in  the  stone. 

^P  On  right  bank,  about  one-half  mile  below  Cannonball  Biver  and  same  dis- 
tance from  Missouri  River.  In  cultivated  field  just  inside  of  fence  along  fi>ot  of 
blu£fs.    Wagon  road  in  cultivated  field  100  feet  above.    Plotted  on  chart  1^. 

^f&  On  len)  bank,  one-half  mile  from  river,  on  bench  30  feet  from  edge,  and  aboat 
li  miles  below  Peter  Shire's  ranch.  Directly  back  of  B.  M.  is  high  bloft  with  bowl- 
ders near  top.    Plotted  on  chart  122. 

•4^  On  right  bank,  about  one  mile  back  from  river,  on  upper  one  of  two  spurs  ms- 
ning  out  from  bluffs  and  a\>out  50  feet  back  from  edge  of  abrupt  slope  of  spur.  Unpsr 
line  of  fence  around  cultivated  field  on  bottom  about  200  feet  above.  Plottea  ou 
chart  122. 

^^  On  left  bank,  300  feet  from  river  and  600  feet  above  red  warehouse  on  river 
bank.  It  is  about  one-fourth  mile  above  Gayton's  ranch.  Wagon  road  .in  ooolee 
just  below  and  old  trail  just  above  B.  M.    Plotted  on  chart  122. 

iJA  On  left  bank,  about  3i  miles  below  B.  M.  ^P  and  about  one-fourth  mile  below 
whore  brush  touches  bluffs  and  the  same  distance  above  lower  end  of  brush.  It  is 
on  a  round-topped  knoll  about  800  feet  back  from  river.  Wagon  road  at  foot  of 
knoll.    Plotted  on  chart  122. 

^'i^  On  left  bank,  about  3  miles  below  ^  and'ubout  2  miles  above  Emmonsburv. 
N.  Dak.  Is  about  one-half  mile  from  river  at  point  where  timber  begins,  on  a  bbuDI 
knoll  just  below  coulee.  High  bluff  back  is  covered  with  stones  and  bowlden. 
Plotted  on  chart  123. 

*f  ^  On  right  bank,  600  feet  from  river,  just  above  fence  line  running  to  river  aad 
15  feet  from  comer  of  fence  along  which  main  road  to  Standing  Beck  passes.  Plot- 
ted on  chart  123. 

^i^  On  left  bank,  about  1,500  feet  from  river,  one-half  mile  below  Emmonsburg^ 
and  about  800  feet  above  Big  Beaver  Creek.  Is  100  feet  back  firom  abrupt  slope  u» 
bottom  and  same  distance  west  of  old  trail.  Six  hundred  feet  east  of  it  is  stage 
road.    Plotted  on  chart  123. 
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*4^  On  left  bank,  about  S  miles  below  *t^  and  about  60  fbet  fronr  out  bluffs. 
Just  below  coulee  and  below  end  of  timber,  brusb,  and  wiUows,  100  feet  from  stage 
road  where  it  goes  round  point  on  side  hill.    Plotted  ou  chart  123. 

^J^  On  left  bank,  800  feet  from  river  on  a  flat  spur  which  runs  out  into  a  mound- 
shaped  knoll.  Stage  road  runs  over  hill  100  feet  west  of  B.  M.  Plotted  on  chart 
123. 

^^  On  left  bank,  on  ridge  running  through  bottom.  It  is  abont  half-way  between 
river  and  bluffs  and  Just  opposite  upper  side  of  Battle  Creek  Valley.  Plotted  on 
chart  124. 

^S^  On  left  bank,  opposite  valley  of  Battle  Creek,  on  small  knoll  about  one-half 
mile  from  river.  Heavy  timber  is  about  one-half  mile  above  aud  same  distance  be- 
low. Old  wagon  road  along  foot  of  knoll  and  turns  up  out  of  bottom  about  500 
feet  below.    Plotted  on  chart  124. 

>f^  On  right  bank,  at  Fort  Yates,  N.  Dak.,  at  northeast  comer  of  parade  grounds, 
4  feet  inside  \>f  fence  and  6  feet  south  of  double  gate.    Plotted  on  cnart  124. 

*f  ^  On  loft  bank,  at  Winona,  N.  Dak.^bout  WO  foot  f^om  river  on  high  plateau, 
300  feet  west  of  houses  on  street  running  nortli  and  south,  and  just  above  road  lead- 
ing to  river.    Plotted  on  chart  124. 

•ijtt  On  left  bank,  about  5  miles  below  Winona  aud  800  feet^from  river,  where 
)>rush  and  willows  end  and  river  strikes  clear  bank.  Stage  road  back  about  600 
feet.  It  is  on  the  downstream  side  of  little  ridge  on  second  bench  just  where  the 
slope  begins.    Plotted  on  chart  125. 

*V  On  left  bank,  about  4  miles  below  ^}^  and  1  mile  fh>m  river.  Road  along  foot 
of  bluffs.  A  schoolhouse  on  plateau  beiow  and  distant  980  feet.  Plotted  on  chart 
126. 

'g^  On  left  bank,  abont  1  mile  back  of  '|^.  Just  back  is  a  round-topped  knoll,, 
aud  1,200  feet  south  is  a  shack  near  creek.  Northeast  comer  of  fence  is  abont  800 
feet  south.    Plotted  ou  chart  126. 

^^  On  left  bank,  about  600  feet  from  river  at  point  where  bottom  begins,  directly 
back  of  Andrew  Marsh's  store,  Vanderbilt,  S.  Das.    Plotted  on  chart  127. 

*i^  On  left  bank,  about  one-half  mile  back  of  '}^  just  inside  of  fence  at  northwest 
comer  of  cultivated  field.    Plotted  on  chart  127. 

^^  On  left  bank,  about  one-half  mile  from  river  and  one- fourth  mile  from  La 
Grace,  S.  Dak.  It  is  between  La  Qraoe  and  the  river  on  low  bench  land  about  100 
feet  from  edge  of  bottom  and  150  feet  below  where  road  turns  out  of  bottom  towards 
La  Grace,    rlotted  on  chart  128. 

*}^  On  left  bank,  about  li  miles  from  river  and  directly  back  of  La  Grace  on 
first  spur  projecting  into  Spring  Creek  Valley.  Wagon  road  at  foot  of  knoll.  Plot- 
ted on  chart  128. 

^1^  Ou  left  bank,  abont  4  miles  below  ^^  and  one-fourth  mile  from  river  on  small 
spur  from  foot  of  first  bench.  Wagon  road  30  feet  distant  towards  hill.  Stage  road 
about  700  feet  towards  river.    Plotted  on  chart  128. 

*^i-L  On  left  bank,  about  7  miles  below  La  Grace  and  300  feet  from  river,  just  below 
mouth  of  creek,  on  first  bench  about  75  feet  from  edge  of  slope  to  bottom.  Near 
ranch  known  as  Twiggs  Place.    Plotted  on  chart  128. 

>U  On  left  bank,  about  one-third  mile  back  from  ^.  On  lower  side  of  creek 
valley  abont  25  feet  from  edge  of  abrupt  slope  to  creek.  Directly  across  valley  is  a 
sharp-pointed  knoU  covered  with  bowlders.  Old  cattle  trail  is  25  feet  further  up 
the  hill.    Plotted  on  chart  128. 

^i*  On  left  bank,  about  5^  miles  below  ^^r^and  200  feet  fr^m  river.  Narrow  strips 
of  bottom  between  river  and  B.  M.  about  225  fbet  southwest  of  Anon  Olson's  house. 
Plotted  on  chart  129. 

*i^  On  left  bank,  about  one-quarter  mile  back  of  ^i^  and  abont  200  feet  south  of 
Olson  Creek  and  200  feet  west  of  where  road  crosses  creek.  Wagon  road  runs 
around  foot  of  hill  north  of  B.  M.    Plotted  on  chart  129. 

^^  On  right  bank,  about  3  miles  below  ^^  and  200  feet  from  river,  at  head  of 
bottom.  It  is  on  a  small  knoll  just  below  coulee,  on  east  side  depression,  15  feet 
from  edge  of  abrupt  slope  to  bottom.    Plotted  on  chart  130. 

^^  On  left  bank,  about  four  miles  below  ^^  and  400  feet  from  river,  and  one-half 
mile  below  where  river  leaves  cut  bluffs  and  timber  begins,  150  feet  upstream  from 
red  warehouse.    Plotted  on  chart  130. 

^^  On  left  bank,  opposite  a  point  about  1,000  feet  below  head  of  Ashley  Island, 
just  back  from  where  first  bench  strikes  river.  Small  coulee  1,000  feet  below.  Plot- 
ted on  chart  131. 

^  On  left  bank,  abont  one  half  mile  east  of  ^^  on  second,  bench,  about  60  feet 
from  slope  to  first  bench.  Four  feet  south  offcast  and  west  line  of  fence.  Plotted 
on  chart  131. 

^^  On  right  bank,  abont  700  feet  from  river  and  one-half  mile  below  Grand  River, 
on  spur  from  high  knoll  running  out  northwest  from  B.  M.  A  large  granite  bowlder 
bviad  in  hillaida  »boat  80  faat  northwest  of  B.  IL    Plotted  on  chart  131. 
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^^  On  ieffc  bank,  one-foarth  mile  below  month  of  Grand  River,  on  a  slop*  of  foot- 
hills, at  head  of  bottom,  in  culUvated  field.  About  50  feet  south  of  deserted  akack 
and  2  feet  east  of  west  side  of  same  produced.    Plotted  on  chart  131. 

^^  On  ri^ht  bank,  on  gentle  slope,  lower  side  of  .small  creek  valley.  Abcmt  125 
feet  west  of  stable  and  nearly  in  line  with  south  side  of  same,  250  feet  north  o( 
shack.    Plotted  on  chart  132. 

^^  On  left  bank,  about  3  miles  below  ^^  and  mie-fourth  mile  from  river,  on  first 
bench.  It  is  about  60  feet  south  and  50  feet  west  of  Paul  Carlson's  house.  Plotted 
on  chart  132. 

^^  On  left  bank,  about  1  mile  below  foot  of  Blue  Blanket  Island.  Abont  800  feet 
below  coulee  and  500  feet  back  firom  edge  of  high  bluff  bank,  ^n  leVel  plateau. 
Plotted  on  chart  133. 

^^  On  left  bank,  about  one-half  mile  from  river  on  spur  between  two  draws  at 
head  of  small  coulee.  One  log  and  one  sod  shack  about  1,500  feet  south.  Plotted  on 
chart  133. 

H^  On  lefb  bank,  about  4^  miles  below  H'  ^^^  one-fourth  mile  from  river,  jnst  at 
end  of  small  brush  along  river  bank,^on  first  bench  about  60  feet  from  edge  of  abrupt 
slope  to  bottom  and  just  below  coulee  in  which  there  is  a  wagon  road.  Plotted  oo 
chart  134. 

^  On  left  balik  about  one-half  mile  back  of  H^  on  flat-topped  spar  fr-om  liif^fa 
bluffs  back.  Head  of  coulee  jnst  back  of  B.  M.,  one  on  each  side,  joining  in  fiooL 
Wagon  road  in  coulee.    Plotted  on  chart  134. 

^^  On  left  bank,  at  Le  Beau,  S.  Dak.,  on  spur  at  end  of  high  plateanjiMt  north 
of  Swan  Lake  Creek  Valley,  600  feet  east  of  timber  in  Missouri  River  V^ey,  aed 
50  feet  from  slope  into  creek  valley.    Plotted  on  chart  135. 

'^  On  left  bank,  at  Le  Beau,  90  feet  west  of  post-office  building,  in  valley  of 
Swan  Lake  Creek,  about  one-half  mile  back  from  H^.    Plotted  on  chart  135. 

^;^<^  On  left  bank,  at  Scran  ton,  S.  Dak.,  about  one-half  mile  from  river,  lOOCeet 
south  of  bridge  across  coulee  and  40  feet  from  wagon  road,  280  feet  south  of  eomet 
of  store  and  post-office.    Plotted  on  chart  135. 

^  On  left  bank,  about  2^  miles  below  'Scranton  and  200  feet  from  river,  at  end 
of  willow  bar,  just  above  mouth  of  creek.    Plotted  on  chart  136. 

^1^  On  left  bank,  about  one-half  mile  back  from  river  at  mouth  of  small  creek, 
on  flat  spur  from  high  bluffs  on  upper  side  of  valley.    Plotted  on  chart  136. 

2|^  On  left  bimk,  about  4  miles  below  ^  and  just  above  mouth  of  creek  at 
head  of  narrow  bottom,  about  200  feet  from  river.    Plotted  on  chart  136. 

^^  On  left  bank,  about  one-third  mile  back  of  ^p.  About  400  feet  above  creek 
and  100  feet  above  old  trail  up  creek  valley.    Plotted  on  chart  136. 

^^  On  left  bank,  about  5  miles  below  H^  ^^^  opposite  large  valley  on  right  bank. 
About  one-fourth  mile  from  river  and  50  feet  back  from  edge  of  high  cut  bluff.  About 
100  feet  above  high  butte,  standing  alone  100  feet  from  edge  of  cut  bluff.  Plott«d 
on  chart  137. 

^^  On  left  bank,  about  one-half  mile  back  from  river,  on  gentle  slope  of  blnffiL 
just  above  coulee,  which  runs  back  into  high  bluffs.  Red  frame  house  aboat  one-bili 
mile  south.    Plotted  on  chart  137. 

^*■  On  left  bank,  about  2  miles  above  Old  Forest  City,  8.  Dak.  Abont  one-half 
mile  from  river,  on  low  bench  land  about  500  feet  from  edge  of  slope  to  bottom  and 
same  distance  to  the  foot  of  bluffs.  White  frame  house  in  bottom  about  a  mile  aboT« 
and  log  shack  about  1,500  feet  below  B.  M.    Plotted  on  chart  138. 

^^  On  left  bank,  at  Old  Forest  City,  550  feet  east  and  300  feet  south  of  oomer  of 
school  house  and  about  300  feet  from  foot  of  bluffs.    Plotted  on  chart  138. 

^^  On  right  bank,  at  Cheyenne  River  Indian  Agency,  opposite  Forest  City,  8. 
Dak.,  on  bench  land  30  feet  from  slope  into  bottom.  It  is  about  50  feet  from  ths 
fence  at  the  fifth  post  from  the  northeast  comer.    Plotted  on  chaxt  138. 

^^  On  left  bank  at  Forest  City,  20  feet  from  river  bank,  60  feet  above  mouth  of 
coulee  and  about  140  feet  below  Hotel  Hathaway.    Plotted  on  chaurt  138. 

^F^  On  left  bank,  about  ^  miles  below  Forest  City  and  600  feet  from  river  bank, 
on  high  prairie  bench  which  slopes  gradually  pnst  below.  At  lower  end  of  where 
there  is  open  prairie  to  river  for  one-quarter  mile.    Plotted  cm  chart  139.  * 

^'^  On  left  bank,  about  one-third  mile  back  of  H^»  on  gentle  alope  at  foot  of 
bluff's,  about  700  feet  below  coulee,  with  log  shack  in  mouth.  About  500  feet  above 
spur  running  out  from  bluffs  into  flat.    Plotted  on  chart  139. 

^^  On  left  bank,  about  3  miles  below  ^^  and  500  fset  from  river  bank  in  bottosL 
Wagon  road  to  river  about  50  feet  above.  About  one-half  mile  above  mouth  of 
Pascal  Creek,  cm  right  bank.    Plotted  on  chart  140. 

^A  On  left  bank«  about  one-half  mile  back  of  H^  ^t^  one-quarter  mile  below 
house  of  C.  B.  Rosa,  just  outside  of  fence  line  on  gentle  alojie  at  foot  c^  blnffi. 
Plotted  on  chart  140. 

9|^  On  the  left  bank,  about  5i  miles  below  H^,  and  400  f^t  tnm  river,  on  nooiid 
in  bottom.    Scattering  brush  in  bottom,  but  clear  in  the  vicinity  of  B.  M.    Wagon 
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roftd  9B  feet  il>oye  leads  to  ri^ei,  about  2  miles  below  where  riTer  strikes  blofEi. 
Plotted  on  chart  141. 

'I*  On  left  bank,  about  three-fourths  mile  back  of  ^p.  300  feet  back  from  edge  of 
first  bench  and  400  foet  from  foot  of  bluffs,  and  one-third  mile  above  house  of  §.  C. 
LeppelmaBB  200  feet  above  cultivated  field.    Plotted  <m  chart  141. 

^P  On  left  bank,  about  4^  miles  below  H^»  and  250  feet  from  river  on  rolling 
prairie,  one-fourth  mile  below  where  high  bluffs  leave  river.  A  short  broad  coulee 
IS  lust  back  of  B.  M.    Wagon  road  about  125  feet  back.    Plotted  on  chart  141. 

^^  On  left  bank,  at  Fairbanks  S.  Dak.,  700  feet  from  river  on  first  bench  land,  90 
feet  fkom  the  edge  of  slope  i  uto  the  bottom,  small  coulee  j  ust  above.  Is  j  ust  opposite 
lower  end  of  Plum  Island.    Plotted  on  chart  142. 

^  On  left  bank,  at  Fairbank,  8.  Dak.,  about  one-fourth  mile  back  of  store  and 
hotel  and  on  top  or  flat  mound  about  30  feet  back  from  edge  of  abrupt  slope.  About 
three-fourths  mile  from  river,  oppoeite  foot  of  Plum  Island.    Plotted  on  chart  142. 

^^  On  right  bank,  about  one-third  mile  from  river  and  on  first  bench  Imxd,  about 
110  Cset  from  the  edge  of  slope.  Opposite  a  point  a  little  below  foot  of  Devirs  Island. 
Is  located  in  a  draw  which  develops  into  a  s^ute  at  edge  of  bench.  Plotted  on 
chart  X42. 

^i^.  On  left  bank,  just  a  little  below  willows  at  foot  of  Devil's  Island,  on  slope  of 
hill  between  two  coulees,  150  feet  from  the  edge  of  cut  river  bank.  Plotted  on  chart 
143. 

'H  On  left  bank,  about  3  miles  below  ^|',  and  about  300  feet  from  river  bank  on 
slope  of  grassy  hill  hist  below  large  coulee  which  has  three  branches.  This  hill  is 
the  only  one  in  the  vioimity,  oae-third  mile  above  the  lower  end  of  **  bad  lands''  along 
river.    Plotted  on  chart  143. 

^)^  On  left  bank,  about  three  and  one-fourth  miles  below  ^^,  and  000  feet  fit>m 
river  on  knoll  in  the  bottom,  about  one-fourth  mile  above  point  of  timber.  Plotted 
on  ehart  144. 

^}^  On  left  bank,  about  three  and  one-fourth  miles  below  >}>,  and  three-fourths 
mile  from  river,  on  a  fiat  knoll  on  slope  of  foot  hills,  just  above  where  heavy  timber 
begms,  100  feet  west  of  north  and  south  line  of  wire  fence,  along  which  is  a  wagon 
road.  JLi  about  one-fourth  mile  to  foot  of  bluffs.    Plotted  on  chart  144. 

^{^  On  left  bank,  about  4  miles  below  ^^,*one-fourth  mile  from  river,  jm  a  ridge 
in  clear  ground  back  of  timber.  Another  stsip  of  timber  and  brush  back  about  40 
feet  where  trail  comes  out  of  brush.  About  20  feet  from  gate  at  entrance  of  an 
inclosed  field.    Plotted  on  chart  145. 

M^  Ob  left  bank,  abont  4  miles  below  ^  and  three-fourths  mile  frtm  river,  on 
first  bench.  Brush  along  foot  of  blufHi  back  of  B.  If.,  but  clear  in  front.  Log  nhack 
in  bottom  about  100  leet  above  and  the  same  distance  towards  the  river.  Plotted  on 
chart  145. 

'}*  On  left  bank,  about  5  miles  belo^  H^,  opposite  point  a  little  above  Old  Fort 
Bennett,  about  200  feet  from  river  and  just  above  coulee.  Old  shack  covered  with 
barrel  staves  1,000  feet  back.    Plotted  on  ehart  146. 

H^  On  left  bank,  about  one-fourth  of  a  mile  back  of  ^}^,  on  slope  at  foot  of  bluffs, 
at  head  of  coulee,  320  feet  back  of  log  shack  coveved  with  barrel  staves.  Plotted 
on  chart  146. 

H^  On  left  bank,  about  3  miles  beld^  ^t^,  about  three-fourths  i^  a  mile  from  river, 
on  spur  at  foot  of  bluffs  just  above  coulee.  Wa^n  road  50  feet  from  foot  of  bluffs. 
Opposite  a  point  about  one  mile  fh>m  head  of  Whiskey  Island.  Plotted  on  chart  146. 

Fort  Sully,  8.  Dak.  On  north  comer  of  south  brick  window  sill  on  east  side  of  water- 
works pump  house,  is  a  mark  cut  into  the  brick  and  marked  U.  S.  B.  M. 

^}*  On  left  bank,  just  below  first  coulee  below  Fort  Sully,  on  high  bench  60  feet 
from  edge  of  slope  to  creek,  and  80  feet  from  edge  of  slope  to  river  bottom.  Plotted 
on  chart  147. 

H*  On  left  bank,  about  one-fourth  of  a  mile  back  of  ^^f  in  coulee  just  below  Fort 
Sully,  on  little  spur  over  which  a  wagon  road  passes,  20  feet  south,  rlotted  on  chart 
147. 

^i^  On  left  bank,  about  3  miles  below  ^^,  and  400  feet  fit>m  river.  Fifteen  feet 
south  of  old  wagon  road,  225  feet  north  of  another  road,  and  550  feet  below  where 
roads  join.  Is  about  one-fourth  mile  above  Uie ''Lower  Sully  Landing."  Plotted 
on  chart  147. 

fi^  On  left  bank,  about  3  miles  below  Fort  Sully,  S.  Dak.,  about  three-fourths 
mile  from  river.  It  is  on  a  very  oentle  slope  from  bench  land  to  river,  400  feet  back 
from  main  wagon  road  and  200  feet  towards  river  from  foot  of  abrupt  slope  up  to 
first  bench.    It  is  just  below  a  coulee.    Plotted  on  chart  147. 

^1^  On  left  bank,  about  3^^  miles  below  'P  and  1  mile  from  river,  on  first  bench 
near  edge  of  slope  450  feet  above  Spring  Creek.    Plotted  on  chart  14^. 

^f^  On  left  bank,  about  3^  miles  below  ^1^,  and  150  feet  from  river,  on  high 
plateau,  75  feet  fhmi  the  edge  of  slope  and  just  below  deep  narrow  ravine.  Plotted 
on  chart  148. 
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^}^  On  left  bank,  abont  800  feet  back  of  ^K  on  gentle  slope.  Deep  oonlee  abore 
about  150  feet.    Rolling  plateau  below.    Plotted  on  chart  148. 

2|^  On  left  bank  abont  2i  miles  below  s|^,  and  300  or  400  feet  below  where  cle*r 
prairie  bottom  begins,  on  high  plateau  about  100  feet  back  from  the  edge  of  abrupt 
slope  to  bottom.  Plateau  is  rolling  above,  but  nearly  level  below.  Plotted  on 
chart  148. 

^^  On  left  bank,  abont  2^  miles  below  ^P,  and  just  below  end  of  timber,  oDe> 
fourth  mile  &om  river,  about  1,000  feet  southeast  of  Oahe  Mission  on  low  bench, 
about  75  feet  from  edge  of  slope.    Plotted  on  chart  149. 

'  if  a  On  left  bank,  about  2i  miles  below  ^%  and  1  mile  back  of  *^p,  and  150  f<*t 
from  foot  of  abrupt  slope,  three-fourths  mile  back  of  Oahe  Mission.  Just  above 
coulee  in  which  is  an  old  trail  15  feet  north  of  B.  M.  Graveyard  on  top  of  hill  abont 
700  feet  above.    Plotted  on  chart  149. 

^1*^  On  left  bank,  about  4  miles  below  H*,  on  edge  of  first  bench  just  back  o( 
timber  and  brush.  One-fourth  mile  from  foot  of  bluifs,  one-third  mile  below  white 
schoolhouse  at  foot  of  bluffs,  100  feet  upstream  from  bench  line.    Plotted  on  chart  150. 

2f&  On  left  bank,  about  2i  mUes  below  HS  200  feet  from  river.  Bluff's  atrike 
river  about  three-fourths  mile  below.  Is  aboiit  three-fourths  mile  southwest  of 
Secondary  triangulation  station  Stony  Hill,  and  opposite  a  point  1,000  feet  below 
head  of  willows  on  an  island.    Plotted  on  chart  150. 

^^  On  left  bank,  about  2^  miles  below  ^1^,  and  one-half  mile  irom  river,  on  fint 
bench,  250  feet  from  the  edge  of  slope.  Wagon  road  at  foot  of  bench.  It  Ib  opposite 
a  point  about  one-fourth  mile  below  the  head  of  the  island.  Secondary  triangola- 
tion  station  Stony  Hill  is  about  one-third  mile  east.    Plotted  on  chart  150. 

^^  On  left  bank,  about  2^  miles  below  ^^y  and  a  little  above  the  lower  end  of  wil- 
lows on  small  island.  Is  about  60  feet  back  from  the  edge  of  abrupt  slope,  on  sec- 
ond high  grassy  knoll  above  high  cut  gumbo  hill.    Plotted  on  chart  150. 

^^  On  left  bank,  about  2^  miles  below  ^^,  just  above  mouth  of  small  creek  and 
^  30  feet  back  from  abrupt  slope  to  river,  50  feet  north  of  small  shack  in  side  of  hilL 
'  near  river  bank.    Is  a  little  above  the  town  of  Stanley,  which  is  on  opposite  bask. 
Plotted  on  chart  151. 

H^  On  right  bank,  at  Fort  Pierre,  S.  Dak.,  about  700  feet  back  from  river.^iid 
the  same  distance  above  Bad  River,  on  a* gumbo  hill  just  back  of  houses  on  Dead- 
wood  street.*  Plotted  on  chart  152. 

i|B  On  left  bank,  at  Pierre,  S.  Dak.,  in  oonrt-house  yard,  on  west  side.  Plotted 
chart  152. 

Pierre,  S.  Dak.  At  comer  of  Pierre  street  and  Sioux  avenue.  Top  of  cap  oo 
hydrant.  • 

At  top  of  rail,  Chicago  and  North-Westem  Railway  track  in  front  of  depot. 

Weather  Bureau  B.  M.  on  the  doorstep  at  the  entrance  to  the  National  Bank  of 
Commerce  building. 

>f^  On  left  bank,  just  inside  of  fence  around  the  Pierre  Indian  Training  School. 
It  is  100  feet  north  and  150  feet  west  of  the  northwest  corner  of  the  main  bnilding, 
2  feet  south  of  6th  fence  post  south  of  gate  at  entrance  to  grounds.  Plotted  od 
chart  152.  « 

^^  On  left  bank,  about  3^  miles  below  B.  M.  ^p  on  small  gumbo  knoll  opposite 
about  tlie  middle  of  Farm  Island,  150  feet  from  #iver  bank  and  225  feet  from  Chi- 
cago and  North-Westem  Railway,  at  a  point  90  feet  below  bridge  No.  2SS,  Plotted 
on  chart  152. 

^i^  On  left  bank,  about  one-fourth  mile  back  of  ^^  in  coulee.  House  on  top  of 
hill  directly  back  about  one-half  mile.  Secondary  triang^ulation  station  B«th  is  on 
a  high  knoll  just  below.    Plotted  on  chart  152. 

H  On  left  bank,  about  2f  miles  below  ^^  and  1,000  feet  from  river  bank.  It  i» 
on  low  bench  land,  just  above  fence  line  which  runs  to  river  bank  and  above  a  grow 
of  small  Cottonwood  trees.    Plotted  on  chart  152. 

^2.  On  left  bank,  about  2f  miles  below  *^  200  feet  from  river,  where  prairie  bot- 
tom slopes  up  and  gets  highei^long  the  river.  It  is  just  above  the  line  of  fence 
which  runs  to  the  river  bank.  Shack  one-fourth  mile  above  and  another  one-fonrth 
mile  below.    Plotted  on  chart  153. 

^^  On  left  bank,  in  ffat  gumbo  bottom  about  240  feet  back  from  Chicago  and 
Northwestern  Railway  track  at  a  point  40  feet  above  milepost  No.  271,  and  ^0  ieet 
above  road  crossing.    Plotted  on  chart  153. 

^^  On  left  bank,  at  Rousseau,  S.  Dak.,  straight  out  from  ^  one-fonrth  mile. 
It  is  just  back  of  brush  along  river  bank.  A  small  patch  of  cultivated  land  is  15 
feet  west.    Plotted  on  chart  153. 

^^  On  left  bank,  at  Rousseau,  S.  Dak.,  on  side  hill  jnst  on  comer  of  blnifa  boond- 
ing  the  Creek  valley  and  the  Missouri  Kiver  vallev.  About  1,000  feet  above  the 
section  house.  A  black  cross  is  in  graveyard  abont  1,000  feet  northwest.  Railroad 
is  100  feet  from  the  foot  of  hill.    Plotted  on  chart  153. 

^^  On  left  bank,  about  3  miles  below  Rousseau  and  three-fourths  mile  from  river. 
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It  is  on  a  ^ntle  slope  of  blnffs^  ahont  150  feet  back  from  elope  to  timbered  bottom. 
Plotted  on  cbart  154i. 

^^  On  left  bank,  about  3  miles  below  ^  and  about  80  feet  Arom  the  edge  of  a  cut 
bank,  just  where  there  is  an  old  trail  leading  to  the  water.  It  is  on  a  spur  between 
two  small  draws,  and  is  about  400  fent  bolow  the  mouth  of  a  creek  where  there  are 
several  large  trees.    Plotted  on  chart  151. 

*^  On  left  bank,  about  3  miles  below  ^f  ^  and  700  feet  iVom  river.  It  is  on  the  top 
of  a  hi|rh  rolling  plateau,  180  feet  below  the  slope  into  a  wide  coulee,  in  which  are 
larfT®  trees  near  the  mouth,  also  two  shacks,  one  above  and  one  below  the  creek  bed. 
Plotted  on  chart  154. 

^^  Ou  left  bank,  about  3  miles  below  ^^  and  600  feet  from  river  bank.  It  is 
abont  one-half  mile  above  Chapelle  Creek,  and  about  20  feet  from  edge  of  slope 
into  low^  bottom  covered  with  willows  and  brush.  It  is  abont  340  feet  below  the 
comer  of  fence.    Plotted  on  chart  154. 

4 4^  On  left  bank,  3  miles  below  ^  and  about  one- third  mile  back  from  ^}^.  It  is 
on  bench  land  about  200  feet  firom  edge  of  slope  and  900  feet  below  small  shack. 
Plotte«l  on  chart  154. 

*4'  On  left  bank,  about  3  miles  below  Chapelle  Creek.  It  is  opposite4he  end  of 
willows  of  shore  bar,  on  the  slope  of  hills,  75  feet  from  the  edge  of  an  abrupt  slope 
to  river,  coulee  just  below.    Plotted  on  chaii;  155.  • 

^'  On  left  bank,  about  3  miles  below  -f  ^,  one-quarter  mile  b^low  head  o(  bottom 
and  one-half  mile  above  head  of  Dorion  Island  No.  2.  It  is  on  the  edge  of  first  bench 
land,  20  feet  from  the  edge  of  abrupt  slope.    Plotted  on  chart  155. 

^'  On  left  bank,  on  top  of  plateau,  530  feet  east  and  470  feet  south  of  B.  M.  ^^. 
Plotted  on  chart  155. 

^^  On  left  bank,  3i  miles  below  ^^f  and  about  one-half  mile  below  the  head 
of  Dorion  Island  No.  1.  It  is  on  a  high  plateau,  about  350  feet  from  the  river  and 
150  feet  from  the  edge  of  the  slope  of  the  plateau.  It  is  in  the  northeast  comer  of 
NC  i  of  sec.  13,  R.75,  T.  108.  The  azimuth  from  the  B.  M.  to  the  section  corner  is 
176"^  IV y  and  the  distance  382  feet.    Plotted  on  chart  155. 

^A  On  left  bank,  about  3  miles  below  ^^c,  on  sand  ridge  which  forms  a  liell  de- 
fined bench,  meeting  river  bank  about  500  feet  below.  A  few  scattering  trees  and 
bmsh  are  on  lower  bottom.    Plotted  on  chart  156. 

^1^  On  left  bank,  about  3  miles  below  ^^  and  one- half  mile  from  river.*  It  is 
on  the  slope  fVom  the  bottom  to  high  bench  land,  and  about  360  feet  below  coulee. 
Plotted  on  chart  156. 

^1^  On  left  bank,  about  %  miles  below  ^|^,  and  about  700  feet  from  river.  Timber 
commences  about  1,000  feet  below  aldUg  river  bank.  Ruins  of  old  shack  on  edge  of 
low  bmsh  land  abont  600  feet  back.  There  is  also  a  shack  one-half  mile  below. 
Plotted  on  chart  156. 

*^  On  the  left  bank,  about  3i  miles  below  ^^  and  300  feet  firom  river.  It  is  below 
the  end  of  timber,  on  a  low  bench,  20  feet  from  the  edge  of  slope  to  narrow  point  of 
bottom.    Plotted  on  chart  157.  * 

*^  On  the  left  bank,  3i  miles  below  ^f ^  and  1,000  feet  from  river.  It  is  on  the 
slope  of  the  hills  Just  back  from  the  end  of  timber.  Brush  about  800  feet  below 
along  coulee,  and  large  trees  at  foot  of  high  hills  about  700  feet  back.  Plotted 
on  chart  157. 

H^  On  left  bank,  abont  3i  miles  below  ^*■,  on  slope  of  hill  between  two  small 
conlees.  It  is  just  above  where  the  rough  country  begins  rear  river  bank,  and  about 
70  feet  back  tfom  where  slope  is  abrupt  to  cut  bank  of  river.  Plotted  on  chart  157. 
^^  On  left  bank,  abont  S^  miles  below  ^^  and  400  feet  f^om  river.  It  is  on  the 
slope  of  a  hill  abont  1,000  feet  below  where  timber  begins  along  river,  and  just 
above  the  third  small  coulee  below  the  timber.    Plotted  on  chart  158. 

H^  On  left  bank,  about  3|  miles  below  ^^,  600  feet  back  of  B.  M.  *f^,  on  gentle 
slope  toward  small  coulee,  which  heads  just  back  and  below  B.  M.  Plotted  on  chart 
158. 

'}^  On  left  bank,  abont  3  miles  below  ^^,  is  on  a  sand  hill  about  400  feet  back 
of  timber  line.  A  bunch  of  choke  cherry  brushes  is  abont  25  feet  back,  and  a  Well- 
defined  bench  about  12  feet  high,  is  abont  600  feet  back.    Plotted  on  chart  158. 

^  On  right  bank,  on  the  neck  of  the  Big  Bend.  It  is  opposite  a  point  on  the 
left  bank  about  1,000  feet  above  the  lower  end  of  timber,  and  is  on  spur  from  the 
foot  of  hills;  40  feet  back  is  abrupt  slope  up.  Brush  is  scattered  along  the  side 
hills  below.    Plotted  on  chart  158. 

H^  On  left  bank,  about  If  miles  below  ^K  It  is  on  the  edge  of  the  first  bench 
land,  back  of  the  timber  and  one-fourth  mile  above  the  end  of  it.  Plotted  on 
chart  158. 

*f  ^  On  right  bank,  about  3^  miles  below  ^^  and  100  feet  from  river.    It  is  on  a 

■mall  broken  ridge  running  pai'allel  with  the  river,  opposite  the  center  of  timber  on 

Devil's  Island,  and  just  at  the  upper  end  of  a  row  of  large  trees.    Plotted  on 

chart  150. 

^  On  right  bank,  on  a  spur  of  broken  rolling  bench  land,  where  it  turns  and  the 
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bottom  land  begins.  It  is  on  the  point  of  Big  Bend,  jnst  at  the  end  of  a  narrow  b«U 
of  large  timber  along  river  bank  opposite  foot  of  9t.  John  Island.  Plotted  on 
chart  159. 

^f^  On  right  bank,  about  800  feet  back  of  B.  M.  ^^  on  flat  bottom  land.  Plotted 
on  chart  159. 

^^  On  right  bank,  about  3  miles  below  >^  and  abont  one-third  of  a  mile  from 
the  river.  It  is  on  a  sand  hill  Jnst  back  of  timber,  and  one-foorth  mile  above  an  old 
shack.    Plotted  on  chart  159. 

^  I  ^  On  right  bank,  abont  3  miles  below  ^y  on  a  long  sand  ridge,  Just  at  the  lower 
end  of  timber  along  river.  A  low  bottom  is  back  of  it,  with  scattering  small  brash 
and  few  large  trees.    Plotted  on  chart  160. 

^^  On  right  bank,  about  4  miles  below  ^%  on  low  bench  land  abont  700  feet  from 
river  and  opposite  lower  end  of  timber  on  left;  bank.  It  is  about  500  feet  from  where 
higher  bench  starts  out.  A  single  large  cottonwood  tree  is  100  feet  below  and  3  or  4 
small  ones  are  50  feet' above,    l^otted  on  chart  160. 

^^  On  right  bank,  about  4  miles  below  ^^  on  bench  land  about  50  feet  from  edgf* 
and  150  feet  above  small  coulee,  with  two  large  treed  near  mouth  and  small  trees  tor 
500  feet  back.  An  old  shack  is  about  150  feet  above,  and  another  above  500  feet 
back.  Tlie  gate  of  the  Government  fence  is  back  of  the  brash  line  a  little  above  the 
B.  M.    Plotted  on  chart  161.  ♦ 

^^  On  right  bank,  about  one  third  of  a  mile  back  of  H*.  It  is  70  feet  north 
and  25  feet  east  from  the  northeast  corner  of  William  Smith's  shack.  ''Good 
Road's''  shack  is  across  the  creek  and  nearly  north  of  the  B.  M.  Plotted  oo 
chart  161. 

^^  On  right  bank  about  3  miles  below  >f  *,  about  500  feet  fh>m  river  bank.  It  is 
just  below  a  creek  and  about  one  mile  from  where  the  high  blnffs  commence  to  strike 
the  river.  It  is  about  150  feet  west  from  a  small  knoll.  Two  shacks  are  about  one- 
third  of  a  mile  back  where  William  Smith  lives,  and  **  Good  Road's ''  lives  Just  above 
the  B.  M.  by  the  creek.    Plotted  on  chart  161. 

^^  On  right  bank,  about  3  miles  below  ^^f  and  about  20  feet  back  fr*om  the  edge 
of  a  cut  bluff  bank.  A  deep  coulee  is  above  it,  with  a  high  rock  bank  on  the  upper 
side,  and  a  low  bank  on  the  other  side.  A  small  deep  coulee  is  also  below  the  B.  M. 
The  sides  of  the  bluffs  back  and  a  little  below  lure  covered  with  cedar  trees.  Plotted 
on  chart  *L62. 

^^  On  right  bank,  about  2  miles  below  H^,  and  opposite  Crow  Creek  Indian 
Agency.  It  is  on  a  small  ridge,  on  the  upper  side  of  a  small  creek  valley.  Brush 
and  trees  are  along  the  creek,  and  a  patch  of  brush  is  just  iribove  the  B.  M.  Plotted 
on  chart  162. 

^^  On  right  bank,  about  3  miles  below  ^f^,  on  a  spur  of  broken  plateau  Jnst 
above  Small  creek.  It  is  300  feet  from  the  river  and  a  little  below  the  lower  end  of 
heavy  timber  on  left  bank.    Plotted  on  chart  162. 

^^  On  right  bank,  about  3i  miles  below  ip,  at  site  of  Old  Fort  Hale.  It  is  on 
low  foot  hills  about  150  feet  below  an  old  excavation,  and  is  directly  back  from 
a  groye  of  large  trees  in  the  bottom.  Brush  is  along  the  foot  of  the  bluffs,  and  in 
coulee  just  below.    Plotted  on  chart  163. 

^^  On  right  bank,  about  3  miles  below  ^^,  on  top  of  a  high  broken  plateau.  It 
is  abont  200  feet  below  a  coulee  up  which  runs  a  wagon  road  from  the  bottom. 
Frame  house  in  bottom  directly  in  front  of  it,  and  Indian  shack  on  the  plateau  abont 
300  feet  north  and  west.  It  is  about  100  feet  from  the  comer  of  a  fence.  Plotted  on 
chart  164. 

^^  On  right  bank,  about  3i  miles  below  ^^.  about  400  feet  above  where  river 
strikes  the  bluffs  and  just  above  first  coulee  bacK  from  where  river  strikes  bktffii. 
It  is  on  a  spur  from  the  high  bluffs  about  20  foot  from  the  edge  of  the  out  bluff  bank. 
Plotted  on  chart  164. 

^^  On  right  bank,  about  3i  miles  below  ^^J  on  spur  of  hills  just  below  a  coulee, 
a  small  shack  is  200  feet  above,  and  a  frame  house  about  700  feet  below.  Plotted  on 
chart  164. 

^^  On  right  bank,  about  1|  miles  below  'f  o,  on  low  bench  land  back  from  the 
end  of  timber  along  the  river.  Four  large  trees  are  in  the  prairie  below  an4  a  strip 
of  brush  is  along  the  foot  of  bench.  A  small  two-story  house  is  on  the  second  bench 
a  little  below  B.  M.    Plotted  on  cliart  165. 

Chamberlain,  S.  Dak. :  Chicago,  Milwaukee  and  St.  Paul  Railway  depot.  Top 
of  rail  nearest  the  depot,  of  the  main  track  in  front  of  the  signal  board. 

Chicago,  Milwaukee  and  St.  Paul  Railway  water  tank.  Top  of  rail  nearest 
tank  iu  front  of  water  spout. 

City  B.  M.:  An  iron  monument  at  the  center  of  the  intersection  of  Main  and 
Clemens  streets.  The  monument  is  2.5  ieet  long,  of  cast  ii*on,  and  is  set  about  1 
foot  below  the  surface  of  the  street. 

B.  M. :  On  brick  water  table  at  the  northeast  comer  of  the  Taft  House. 

B.  M.:  On  w.nter  tabic  of  High  School,  close  up  to  the  brick  work  of  the  north- 
west comer  of  the  building.    It  is  about  4  inches  above  ground.    The  bevelod  ed|co 
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of  tbe  water  table  on  the  north  side  is  painted  white  and  marked  *'1«468.22  feet 
above  sea  level." 

«f «  At  Chambevlain,  S.  Dak.,  in  the  Hi|;h  School  yard.  It  is  90  feet  west  and  18 
feet  north  from  tbe  southwest  corner  soath  wing  of  this  buildinfl:.  Plotted  on 
chart  165. 


ElevationM  and  geographical  poMUons  of  bench  markSy  primary  leveUng,  1S9S,  Cannon- 
ball,  N.  Dak.,  to  Chamberlain,  S,  Vale, 

[Th«  datum  plane  i»  approximately  li.2  feet  below  mean  Golf  tide  at  Biloxi,  Hiaa.] 


Bench  mark. 


*f* 
•8* 


Elevation. 


1 

1 

I 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1. 

1 

1 

1 

1, 

1 

1, 

1 

1 

1 

1 

1 

1 

1 
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1 
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1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


707. 
681. 
703. 
734. 
702. 
708. 

ew. 

692. 
691. 
080. 
713. 
066. 
684. 
710. 
604. 
674. 
712. 
768. 
704. 
726. 
618. 
712. 
619. 
059. 
686. 
666. 
678. 
657. 
645. 
636. 
687. 
644. 
640. 
631. 
624. 
677. 
675. 
660. 
719. 
623. 
615. 
619. 
612. 
654. 
630. 
641. 
653. 
700. 
601. 
592. 
500. 
597. 
500. 
617. 
572. 
612. 
570. 
577. 
585. 
574. 
637. 
583. 
594. 
602. 
556. 
603. 
542. 
564. 
561. 
600. 
540. 


016 
686 
465 
409 
450 
377 
102 
388 
168 
155 
241 
508 
504 
250 
168 
535 
370 
797 
510 
535 
443 
344 
105 
108 
031 
483 
656 
007 
251 
749 
201 
683 
300 
418 
523 
656 
943 
432 
883 
061 
862 
860 
462 
858 
690 
745 
454 
951 
278 
906 
085 
500 
293 
976 
334 
368 
678 
988 
973 
678 
304 
834 
330 
787 
141 
307 
867 
787 
585 
283 
964 


Latitude. 


46  27 

46  24 

46  25 

46  22 

46  22 

46  18 

46  16 

46  14 

46  14 

46  12 

46  12 

46  00 

46  09 

46  05 

46  06 

46  01 

45  58 

45  58 

45  55 

45  55 

46  52 
45  53 
45  48 
45  46 
45  47 
45  42 
45  43 
45  40 


ti 

21.55 

50.27 

06.00 

25.90 

42.34 

46.62 

42.12 

30.83 

35.48 

11.08 

10.92 

10.19 

05.05 

27.28 

04.38 

08.81 

08.47 

44.40 

29.33 

45.33 

29.36 

01.63 

50.32 

57.17 

07.93 

65.18^ 

01.65 

48.84 


Longitnde. 


45  37 

45  37 

45  33 

45  33 

45  30 

45  80 

45  28 

45  28 

45  23 

45  23 

45  17 

45  18 

46  16 
45  18 
45  14 
45  10 
45  10 
45  06 

45  06 

46  03 
46  01 
45  0]» 

45  00 

46  00 
45  00 
44  58 
44  58 
44  52 
44  53 
44  40 
44  47 
44  47 
44  46 
44  45 
44  48 
44  47 
44  47 
44  44 
44  45 
44  40 
44  40 
44  37 


o  / 

100  34 

100  85 

100  33 

100  34 

100  33 

100  32 

100  34 

100  33 

100  32 

100  34 

100  34 

100  36 

100  36 

100  87 

100  36 

100  33 

100  29 

100  28 

100  25 

100  25 

100  21 

100  21 

100  21 

100  20 

100  20 

100  17 

100  17 
100^18 


1$ 

54.04 
39.36 
41.62 
33.62 
15.47 
21.44 
06.79 
48.85 
30.64 
37.97 
27.75 
42.56 
23.62 
34.95 
10.16 
07.12 
38.20 
57.46 
52.11 
19.31 
30.34 
18.08 
38.73 
52.00 
39.54 
6.3.48 
37.48 
50.02 


25.30 
22.29 
50.90 
44. 44  ; 
20.20 
61. 10 
47.34  , 
55.78  1 
25.99  I 

31.40 ; 

57. 12  1 

23.46  I 

44.36  I 

65.53  I 

02.44  . 

11.86 

06.84 

22.88 

It.  38 

00.60 

32.60 

08.39 

43.67 

20.55 

11.82 

03.04 

04.00 

57.61 

09.61 

50.60 

24.80 

08.54 

02.70 

57.66 

25.50 

50.00 

45.82 

51.33 

08.84 

39.76 

34.72 

56. 70 


100  25 

100  24 

100  28 

100  27 

100  25 

100  26 

100  20 

100  19 

100  15 

100  15 

fto  17 

100  17 

100  16 

100  14 

100  14 

100  16 

100  15 

100  18 

100  17 

100  17 

100  16 

100  18 

100  18 

100  2t 

100  23 

100  24 

100  24 

100  23 

100  22 

100  26 

100  29 

100  29 

100  34 

100  85 

100  39 

100  43 

100  42 

100  38 

100  38 

100  86 

100  36 

100  37 


05.96 
23.01 
40.78 
40.02 
58.42 
05.22 
22.80 
58.20 
43.27 
18.93 
57.71 
88.51 
34.61 
56.24 
31.81 
15.82 
50.44 
24.51 
58.64 
26.50 
31.73 
04.10 
05.20 
13.03 
52.50 
54.50 
27.13 
29.26 
57.72 
00.97 
59.33 
24.36 
48.88 
54.78 
41.70 
18.31 
37.63 
36.76 
18.00 
38.16 
20.47 
26.88 
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Bench  mark. 


Fort  Sally,  S.  Dak.— (WindoTr  sill  of  pump  house) 


Pierre,  S.  Dak. — Gauge  B.  M 

Pierre,  8.  Dak.— Comer  Pierre  street  and  Sioux  avenue. 
Pierre,  S.  Dak. — Chicago  and  KorthwestemKailway  depot 

Pierre,  S.  Dak.— Weather  Bureau  B.  M 

A  West  base 


>i» 


East  base. 


«»» 


Chamberlain,  S.  Dak.— Chicago,  Milwaukee  and  St  Paul 
Railway  water  tank , 

Chamberlain,  S.  Dak. -Chicago,  Milwaukee  and  St.  Paul 
Rai  Iway  depot 

Chamberlain,  S.  Dak.— Center  of  Main  and  Clemens 
streets  


Chamberlain,  S.  Dak — Hydrant  at   southwest  comer 
Main  and  Clemens  streets ,. 


Chamberlain,  S.  Dak.— Taft  House  . 
Chamberlain,  S.  Dak.— High  School. 

t^ r. 


Elevation. 


1 


,532.576 
,5M.423 
,572.251 
,628.723 
,  541. 602 
.545.178 
,567.586 
.  597. 098 
.595.727 
,618.820 
,550.860 
,510.485 
,508.091 
,542.409 
.557.810 
,522.833 
,523.319 
,663.010 
,504.757 
,509.627 
,506.085 
,513.212 
,500.145 
,515.897 
,503.431 
,512.826 
,  542. 147 
,494.677 
,493.098 
,497.461 
,486.900 
,507.059 
,  520. 301 
,503.817 
,533.768 
,480.710 
,496.690 
,520.632 
,511.482 
,528.880 
,515.751 
,475.302 
,497.797 
,467.646 
,474.902 
,516.406 
,496.382 
,499.221 
,519.631 
,464.193 
,496.120 
,461'.  698 
474.771 
,477.887 
,444.846 
,455.475 
,449.835 
.440.868 
,457.396 
,473.650 
,444.478 
,452.887 
,447.158 
,465.235 
,438.140 
,467.414 
,446.575 
1,433.380 
1,418.045 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1, 

1. 

1 

1 

1, 

1, 

1 

1 

1 

1 

1 

1 

1, 

1, 

1 

1 

1 

1 

1 

1. 

1. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1,427.697 

1,481.993 

1,464.814 

1,467.577 
1,486.815 
1, 540. 599 
1,525.932 


Latitude. 


// 


44  34 

44  34 

44  33 

44  83 

44  82 

44  80 

44  30 

44  28 

U  27 

44  28 

44  28 

44  27 

44  28 

44  25 

44  23 

44  21 

44  22 


48.78 
54.10 
27.47 
48.87 
22.54 
15.96 
08.35 
33.49 
14.18 
01.45 
20.80 
51.48 
04.65 
53.99 
43.96 
13.76 
06.45 


44  21 

44  21 

44  20 

44  20 

44  20 

44  19 

44  19 

U  19 

44  18 

44  19 

44  17 

44  16 

44  16 

44*  16 

44  16 

44  14 

44  12 

44  12 

44  09 

44  07 

44  08 

44  07 

44  08 

44  08 

44  07 

44  06 

44  06 

44  07 

44  08 

44  08 

44  10 

44  11 

44  12 

44  12 

44  11 

44  09 

44  05 

44  03 

44  04 

44  02 

44  02 

44  01 

43  58 

48  56 

43  53 

43  52 

43  60 


14.97 
08.20 
46.24 
26.05 
34.67 
47.-82 
24.71 
87.81 
48.47 
10.48 
43.01 
21.35 
27.44 
09.93 
26  72 
19.80 
37.94 
38.28 
48.89 
45.16 
07.90 
50.85 
14.12 
21.19 
12.61 
13.07 
18.12 
16. 4C 
47.06 
80.66 
13.41 
49.85 
35.60 
44.07 
67.73 
24.06 
58.29 
58.94 
16.27 
54.74 
22.75 
03.64 
43.38 
82.89 
56.27 
08.88 
47.49 


48    48    21.20 


Longitiide. 


100  M 

100  36 

100  33 

100  83 

100  20 

100  38 

100  33 

100  34 

100  31 

100  31 

100  27 

100  24 

100  34 

100  23 

lUO  33 

100  33 

100  21 


100  19 

100  18 

100  17 

100  14 

100  14 

100  13 

100  06 

100  06 

100  04 

100  04 

lOO  03 

90  60 

90  59 

99  66 

P9  66 

99  63 

99  66 

90  64 

99  54 

99  53 

99  83 

99  49 

90  45 

99  45 

99  43 

99  38 

99  88 

90  36 

99  36 

90  86 

00  39 

99  41 

99  89 

99  89 

99  36 

99  83 

99  84 

99  33 

90  32 

99  80 

99  26 

99  23 

09  21 

99  22 

99  23 

99  19 

99  19 


38.01 

33.96 
83.14 
36w66 
50.46 
60.96 
06.78 
33.49 
17.31 
4a  06 
20.80 
46.83 
S6i83 
41.53 
16.04 
16.79 
02.45 


47.76 
33.86 
07.66 
30.27 
28.71 
37.41 
34.37 
83.62 
63.01 
60.34 
0L42 
10.84 
16.01 
47.68 
47.15 
14.71 
07.16 
80.81 
3B.lt 
18.45 
07.01 
46.16 
44.43 
4L40 
36.06 
61.35 
63.00 
15.31 
30.66 
48.78 
84.50 
3L88 
10.53 
10.68 
40.23 
18.96 
4S.74 
60. » 
85.16 
2L00 
66iS4 

86.  e 

82.76 
02.49 
0181 
06.82 
18.38 


00    10   60.U 
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BSPOBT  OF  MB.  F.  M.  TOWAB,  ASSISTANT  EXQINREB. 

Sioux  City,  Iowa,  July  1, 189S, 

Captain:  At  the  end  of  the  fiscal  year»  June  30, 1892,  party  No.  1  of  the  MiHsouri 
River  Survey,  iu  charge  of  Assistant  Engineer  F.  W.  Lightuer,  had  reached  Fair- 
bank,  S.  Dak.,  having  commenced  on  May  23  at  Cannonball,  N.  Dak.  This  party 
carried  only  the  tertiary  triangnjation,  the  primary  levels^  and  the  blufiT  topog- 
raphy,  leaving  the  hydrography,  the  slope  and  shore  lines  of  the  river,  and  to]>og- 
raphy  of  the  bottom  lands  for  a  supplementary  party  to  follow  later  in  the  season. 

The  party  reached  Chamberlain,  S.  Dak.,  late  in  August,  when,  on  acconut  of  the 
low  stage  of  the  river,  it  was  thought  advisable  to  add  to  it  a  level  party,  a  hydro- 
graphic  party,  and  an  additional  topographic  party,  so  that  from  here  down  the 
tflope,  the  depth,  and  shore  lines  of  tne  river  would  be  added  to  the  other  features, 
'making  a  complete  survey  from  Chamberlain  to  SioUX  City,  Iowa. 
^  About  this  time  (the  latter  part  of  August)  party  No.  2  was  organized  to  follow 
and  complete  that  part  of  the  snrvey  between  Caunonball  and  Chamberlain  left 
undone  by  the  preceding  party,  viz,  the  hydrography,  Mie  levels  to  obtain  the  slope 
of  the  river,  the  shore  lines  of  the  banks  and  sand  bars,  and  the  general  topography 
of  the  bottom  lands. 

The  object  of  dividing  up  the  parties  in  the  foregoing  manner  was  to  obtain  the 
soundings,  the  slope,  anu  the  shore  lines  of  the  river  as  near  to  low  water  as  possible. 

Party  No.  1  reached  Sioux  City  November  10,  having  made  a  complete  snrvey  from 
Chamberlain,  excepting  some  topography  between  Yankton  and  Sioux  City,  which 
is  now  being  done  and  u  nearly  completed. 

Party  No.  2,  in  charge  of  Assistant  Engineer  C.  W.  Williams,  failed  to  reach  Cham- 
berlain and  make  connection  with  the  work  of  the  other  party,  reaching  Crow  Creek 
Indian  Agency,  20  miles  above  Chamberlain,  when  the  river  closed,  leaving  the  shore- 
line levob  and  soundings  in  this  short  stretch  of  river  incomplete. 

The  field  work  of  the  river  snrvey  from  Fort  Benton  to  Sioux  City,  with  the  excep- 
tions noted,  is  now  complete. 

OFFICE  WOBK. 

Computations  of  the  tertiary  triangulation  covering  the  river  from  Cannonball  to 
Sioux  City  have  been  completed  since  the  return  of  the  field  parties  in  November 
last.  Nine  hundred  and  eighty -seven  triangles  have  been  computed,  from  which  the 
coordinates  of  the  following  points  have  been  deduced,  viz,  580  triangulation  stations 
in  the  regular  scheme,  248  benchmarks,  and  numerous  other  comparatively  permanent 
objects  along  the  river,  such  as  churches,  school-houses,  court-houses,  and  fiag-stafifs 
at  military  posts.  These  points  will  he  plotted  on  84  detail  charts,  69  of  which  num- 
ber have  been  projected  and  plotted  already. 

Computations  have  also  been  made  of  the  coordinates  of  1,076  miles  of  stadia  lines 
and  the  results  compared  with  coordinates  derived  from  the  tertiary  triangulation, 
the  stadia  discrepancy  being  proportionately  distributed  in  the  courses,  the  discrep- 
ancies in  the  tertiary  triangulation  as  compared  with  the  secondary  work  having 
been  previonsly  adjusted  so  as  to  agree  with  the  latter.  The  geographical  positions 
of  the  points  in  the  secondary  triangulation  are  accurately  determined. 

The  59  detail  charts  in  progress  at  the  end  of  the  last  fiscal  year  have  been  nearly 
completed  and  in  addition  there  were  projected  69  new  charts,  56  of  which  are  about 
one-half  complete ;  the  remainder  are  having  the  triangulatioftAnd  the  stadia  points 
plotted  on  them.  There  are  yet  to  be  projected  15  of  these  charts  to  complete  the 
mapping  to  Sioux  City. 

The  work  of  drawing  the  small  scale  charts  has  been  continued.  Eight  and  one- 
half  of  these  charts  were  completed  during  the  year,  extending  from  Judith  River, 
Montana,  to  Williston,  N.  Dak.,  a  river  distance  of  478  miles.  These  charts  are 
now  about  one-third  done,  10  being  completed  out  of  a  total  number  to  carry  the 
work  to  Sioux  City  of  29.  It  will  be  seen  by  the  foregoing  that  the  mapping  of  the 
detail  charts  is  about  complete  from  Fort  Benton  to  Cannonball,  886  miles,  and  the 
remaining  598  miles  to  Sioux  City  about  one-third  done. 

The  following  table  gives  the  amount  of  the  several  branches  of  survey  work  done 
during  the  year: 

Miles  of  river  surveyed 578 

Square  miles  topography 830 

Points  located  to  plot  topography 58, 730 

Number  of  triangles  closed 987 

Bench  marks  established 248 

Nnmberof  soundings  taken 267,500 

Appended  is  a  table  of  ^ver  distances  from  Cannonball  to  Crow  Creek  Indian 
Agencv. 

Very  rsspeotfnlly,  your  obedient  aervant, 

F.  M.  Towab, 
Attiitant  Engineer, 


2316   REPORT  OF  THE  CHIEF  OP  ENGINEERS,  U.  S.  ABM7. 

REPORT  OF  MR.  H.  C.  GOULD,  ASSISTANT  ENGINEER. 

Sioux  Citt,  Iowa,  Jnly  1, 189$, 

Sir  :  I  have  the  honor  to  suhmit  the  following  report  relative  to  water  gauges, 
operatlonn  on  the  rocky  portion  of  the  npper  Missouri  River,  and  repairs  to  siiag 
b«at8  during  the  year  ending  June  30,  1893. 

water  gauges. 

The  following  list  gives  the  stations  from  which  reports  were  received  daring 
the  year,  character  of  gauges,  and  other  details : 

Toumsendy  Mont, — Reports  from  this  gauge  have  been  regularly  received  all  the 
year,  through  the  courtesv  of  the  Missouri  RiVer  Commission,  by  whom  the  nuge    * 
18  operated.    It  is  a  standard  bridge  cable  gauge,  described  in  the  Missouri  River  « 
Commission  report  for  1891.    Distance  above  Sioux  City  is  1,703  miles. 

Fort  BentoUf  Mont» — This  i^  a  standard  bridge  cable  gauge.  The  record  is  com- 
plete for  the  year.  I  inspected  and  tested  the  gauge  September  21, 1892,  and  found 
it  to  be  correct.    Distance  above  Sioux  City  is  1,484  miles. 

~  Juditkj  Mont, — This  was  a  wooden  inclined  gauge  set  flush  with  the  surface  of  the 
bank  slope  in  November.  1891,  and  was  read  by  the  watchman  of  the  fleet  laid  up 
there.  Early  in  June,  1892,  the  gauge  was  destroyed  by  the  cutting  away  of  the 
banks :  after  that  the  watchman  kept  a  record,  by  placing  temporary  staff  gauges, 
up  to  November  12, 1892,  and  from  April  5, 1893,  to  June  30, 1893.  Distance  above 
Sioux  City  is  1,397  miles. 

Wolfpoint,  Mont, — This  is  a  vertical  staff  gauge,  established  July  8,  1891.  Bench 
marks  were  placed  near  by,  so  that  it  has  been  readily  replaced  when  disturbed  by 
ice  or  high  water.  During  the  year  the  record  has  been  continuous,  except  from 
October  ^,  1892,  to  April  9.  186K3,  when  the  river  was*  closed  by  ice. 

I  inspected  and  tested  the  gauge  September  23, 1892,  and  found  the  zero  had  been 
raised  0.13  foot  since  flrst  established.  This  cluuige  undoubtedly  occurred  June  29, 
1892,  when  a  new  staff  was  set  up  by  the  keeper,  the  old  one  having  been  carried  away 
on  .June  19, 1892,  by  a  caving  of  the  bank.    Distance  above  Sioux  City  is  1,089  miles. 

Fort  Buford,  K,  Dak. — This  is  a  form  of  cable  gauge,  the  cable  and  weight  being 
suspended  frt)m  a  li^ht  beam,  stiffened  by  wire  guys;  the  beam  is  placed  horizon- 
tally on  a  four-wheeled  carriage,  which  runs  on  a  plank  track  at  right  angles  with 
the  river  bank.  A  counterweight  is  placed  on  inner  end  of  beam.  To  take  obser- 
vation the  carriage  is  run  out  to  the  end  of  the  track  against  a  stop,  the  weight  is 
lowered  to  the  wat-er  snr&ce  and  the  reading  taken  from  a  scale  on  the  beam. 

The  record  is  complete  for  the  year,  except  from  December  17,  1892,  to  April  6, 
1893. 

I  inspected  and  tested  this  gau^e  September  24  and  25,  1892,  and  found  it  in 
apparently  the  same  condition  as  when  inspected  September  13, 1891,  by  Mr.  F.  W. 
Li^btuer,  chief  of  survey  party,  except  that  the  zero  had  raised  0.32  foot.  I  judge 
this  change  was  gradual  during  the  year  intervening,  resulting  frt>m  the  weakness 
of  the  apparatus. 

To  afford  means  by  which  the  observer  oould  readily  check  the  gauge  readings,  I 
set  three  solid  marks  aJLdifferent  heights  down  the  slope,  under  the  gauge,  and  gave 
the  observer  the  heighw  of  these  marks  above  the  gauge  zero.  He  measures  directly 
the  vertical  distance  of  the  water  below  the  nearest  mark  at  least  once  a  week,  and 
is  thus  enabled  to  keep  the  gauge  readings  correctly.  Distance  above  Sioux  City  is 
967  miles. 

Bismarck,  2i-  Dak, — This  is  a  bridge  cable  gauge,  but  operated  in  a  different  man- 
ner than  the  standard  cable  gauge.  The  cable  and  weight  is  used  to  measure  the 
distance  from  the  water  to  the  track  stringer,  the  elevation  of  which  above  sea  level 
is  approximately  known  by  the  railroad  levels. 

The  record  is  complete  for  the  year.  The  gauge  was  last  inspected  October  fS, 
1891,  by  Assistant  Engineer  G.  W.  Wood,  who  found  it  practically  correct  and  well 
operated.    Distance  above  Sioux  City  is  649  miles. 

Running  Water^  S,  Dak, — This  gauge  was  established  by  direction  of  your  prede- 
cessor on  May  10,  1892.  The  lower  part  was  inclined,  fastened  to  wooden  stakes  at 
about  the  bank  surface ;  the  upjper  part  was  vertical  and  bolted  to  the  fkce  of  a 
loose  chalk  rock  bluff.  On  July  10, 1892,  at  the  height  of  the  regular  summer  riae, 
the  upper  part  was  broken  down  and  the  lower  part  covered  by  a  slide  of  the  bluff 
face. 

The  gauge  record  was  interrupted  from  that  date  to  August  14,  when  the  lower 
part  was  uncovered  and  found  not  disturbed.  On  Septei||ber  30t»  1892,  a  new  gauge 
was  erected  and  the  zero  raised  2  feet.  The  new  one  is  a  form  of  the  cable  gauge; 
the  cable  and  weight  are  suspended  from  a  horizontal  beam  8  inches  by  10  inches, 
fastened  to  two  heavy  piles  set  in  top  and  near  edge  of  the  bank.    The  outer  end  ia 
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held  from  sagfi^iiig  by  a  truss  rod  passing  over  a  sliort  vertical  post.  The  record  was 
continued  mitil  the  river  was  closed  by  ice,  December  15, 1892.  When  the  river 
opened  March  11,  1893,  it  was  resumed  again  and  continued  to  the  end  of  the  year. 
Tne  gauge  was  moved  twice  this  year  on  account  of  cutting  away  of  the  bank^  but 
the  same  elevation  of  zero  waa. preserved.    Distance  above  Sioux  City  is  136  milea. 

SUmx  CHffy  Iowa. — Thid  is  a  standard  bridge  cable  gauge,  operated  by  the  Missouri 
River  Commission.  The  reports  have  been  regularly  received  all  the  year  through 
coorteey  of  the  secretary  of  the  commission. 

The  gauge  reports  are  received  weekly  on  blanks  provided  by  this  office.  The 
retklings  are  copied  on  monthly  sheets  and  bound,  for  oetter  preservation  and  tefer- 
ence,  and  are  also  plotted  on  hydrographs;  apparent  errors  are  immediately  cor- 
reoted  by  correspondence  or  otherwise. 

The  observers  copy  the  record  into  a  book  specially  prepared  and  furnished  for 
that  purpose.  At  the  end  of  each  year  or  season  the  books  are  returned  to  the  office, 
and  the  records  therein  compared  with  the  record  made  from  the  weekly  reports. 

The  changeable  character  of  the  banks  oC  the  Missouri  River  and  the  scarcity  of 
bridges  abo^e  Sioux  City,  make  the  establishment  of  a  sufficient  number  of  perma- 
nent gauges  extremely  difficult.  No  style  of  ^uge  yet  tried  has  been  satisfactory, 
except,  of  course,  those  on  bridges.  The  design  of  a  movable  trussed  beam  cable 
gauge  to  be  placed  on  the  top  of  the  bank  is  nearly  completed,  ivhicH  is  believed  will 
meet  the  required  condition^. 

CONDITION  OF   "  ROCKY"  RIVER  IMPROVEMENT. 

No  work  has  been  done  on  this  part  since  that  from  near  Fort  Benton  to  Judith  in 
1891.  In  September,  1892, 1  waa  directed  to  make  an  inspection  of  these  works  in 
connection  with  the  initpection  of  cauges  and  an  investigation  of  the  burning  of  the 
dredge  at  the  mouth  of  Kagle  (^reek. 

Bakers  Bar. — ^The  large  dam  in  left  hand  chute  was  still  in  good  condition,  and  has 
done  very  effective  work  in  closing  the  chute;  large  deposits  of  gravel  and  silt  were 
found  in  the  chute  above  the  dam  and  on  the  head  of  the  island.  The  fill  below  the 
dam  has  also  been  extensive. 

At  this  time,  the  Benton  gauge  reading  1.2  feet,  the  difference  in  height  of  water 
above  and  below  the  dam  was  2^  feet. 

In  the  bend  of  the  main  river  l»elow  head  of  the  chute  the  right  bank  is.  still  cut- 
ting badly.  Just  above  the  lower  end  of  the  island  where  the  shoalest  water  haa 
existed  the  conditions  were  not  so  favorable  as  the  year  before.  The  left  bank  haa 
commenced  to  cut  away  and  the'  water  has  spread  out  more.  The  best  depth  found 
was  only  1.5  feet. 

Shonkin  Bar, — The  dams  here  were  found  to^be  in  about  the  same  condition  as  in 
•  1891.     The  depth  on  crossing  waa  1.8  feet. 

ErauB  Bar. — This  dam  was  in  very  good  condition.  The  small  chute  at  upper  end 
of  dam  waa  entirely  closed  up  and  large  deposits  of  gravel  have  been  made  just 
below  the  dam.  The  small  dam  in  right  bend  was.  in  good  shape.  The  depth  on 
crossing  near  it  was  2  feet.  At  lower  end  of  island  considerable  hlling  has  occurred, 
but  the  channel  depth  has  improved  to  3  feet. 

Crocondunez. — Much  change  has  taken  place  here.  The  main  current  was  found 
striking  the  lower  end  of  the  large  dam  built  in  1^^89,  cutting  away  a  large  part  of 
it,  and  dedecting  across  into  the  right  bank  below,  was  cutting  there.  The  wing 
dam  on  right  side  lower  down  at  the  dredge  cut  made  in  1889  was  nearly  all  washed 
out  and  most  of  the  water  was  going  over  its  site  at  a  depth  of  2  feet.  The  channel 
of  the  year  before  around  left  end  of  dam  waa  nearly  filled  un.  Just  below  a  new 
bar  had  formed,  over  which  only  15  inches  were  found,  but  tnis  will  probably  cut 
oat  deeper,  as  it  was  only  a  narrow  ridge. 

Fomtamelle  Bar, — ^AU  the  work  here  was  found  in  ^ood  condition,  except  at  the 
npper  end  of  the  large  dam  across  head  of  chute  on  lett  bide,  where  a  large  hole  had 
been  washed  throngn  during  the  high  water  of  1892.  This  hole  was  'tilled  up  in 
December,  1892.  by  arrangement  with  Mr.  James  Rowe,  at  an  expense  of  $100. 
Watchman  Kelly,  who  had  been  foreman  on  similar  work,  went  up  from  Judith  to 
direct  it.  The  small  spur  dama  built  in  1891  to  stop  cutting  of  the  left  bank  just 
below  ^e  dam  had  accomplished  their  purpose,  no  more  cutting  having  taken  place. 
The  depth  on  the  Fontaneile  crossings  was  3  feet. 

Senieur$  Beach. — ^The  three  dams  here  were  still  intact  and  in  about  the  same  con- 
dition aa  for  the  last  two  years. 

Areker*  Bar. — The  wing  dams  on  right  bank  built  in  1891  were  in  excellent  condi- 
tion.   In  the  dredged  cut  opposite  the  dams  the  least  depth  was  2.5  feet. 

OhMrchilU  Bend. — The  depth  through  the  cut  dredged  in  1891  was  3.2  feet. 

Crow  Coulee. — The  low  dam  built  across  the  left-hand  chute  was  cut  through  at 
the  left  end  and  about  30  feet  of  it  gone.  The  depth  through  the  dredged  cut  in 
right  oliote  was  2  feet. 
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Judith, — The  dam  across  cbnte  around  Norris  Island  was  in  very  good  conditioo 
and  had  caused  extensive  deposits  of  silt  and  graveLabove  it.  The  bank  on  rigbt 
side  opposite  bar  had  been  cut  awav  badly,  the  eravel  bar  had  grown  upstream,  and 
depth  on  crossing  was  the  same  as  last  year,  2  feet. 

BURNING  OF  DREDGB. 

At  the  close  of  work  in  1S91  the  dredge  had  been  hauled  out  on  the  bank  aboot 
1,000  feet  above  mouth  of  Eagle  Creek  (S^  miles  above  Judith). 

On  Sunday,  July  31, 1892,  about  3  p.  m.,  fire  broke  out  in  the  hold  and  the  boat 
was  entirely  destroyed. 

Investigation  of  all  the  circumstances  and  evidence  that  could  be  gathered  resulted 
in  the  conclusion  that  the  fire  was  started  by  spontaneous  combustion  among  soiiie 
new  waste  stored  in  the  hold  or  among  oiled  waste  or  rags  which  might  have  been 
overlooked  in  cleaning  the  boat. 

The  main  engines  and  swinging  engiTies  are  all  worthless.  The  timbers  about  theai 
were  thoroughly  saturated  with  oil,  making  the  fire  there  the  hottest.  Much  of  the 
cast  iron  about  them  is  melted  and  other  parts  warped  »aA  broken.  The  capstan 
engines  are  ruined.  Some  pieces  of  the  capstan  might  be  used  again,  but  even  the 
large,  heavy  spindles  are  bent.  A  few  sheaves  and  other  parts  of  the  turntable, 
spud-hoisting  apparatus,  and  A-frame  can  also  be  used.  The  hog  chains  and  their 
fastenings  are  all  good,  but  badly  bent  up.  The  boiler  is  apparently  all  right.  It 
was  entirely  covered  with  brick,  and,  bein^  in. the  newer  part  of  the  boa^  where 
timbers  were  not  oil-soaked,  it  was  not  subjected  to  such  great  heat  as  the  rest  of 
the  machinery. 

I  had  the  boiler  rolled  out  of  the  ruins  on  higher  ground  and  entirely  inclosed  by 
a  good  shed.    Mobt  of  the  smaller  pieces  worth  saving  were  put  in  the  shed. 

The  barge,  with  hoisting  engine,  which  had  been  hauled  out  with  the  dredge,  wai 
not  burned,  as  it  had  been  launched  a  few  days  before  by  the  watchman,  who  had 
been  preparing,  under  instructions  from  this  office,  to  move  all  the  loose  property 
to  Judith.  The  rest  of  the  small  articles  worth  saving,  some  way  timbers  and  oiIm^ 
property,  were  loaded  on  this  barge  and  it  was  floated  to  Judith.  Later  the  barge 
was  hauled  out  on  the  bank  there. 

FLEET  AT  JUDITH,  MONT. 

Most  of  the  fleet  laid  up  here  in  1891  had  to  be  twice  moved  back  from  the  bank 
on  account  of  its  unexpected  cutting  away  by  the  water. 

There  appeared  to  be  little  prospect  that  the  plant  would  soon  be  needed  again  in 
that  part  of  the  river,  and  it  will  be  much  needed  lower  down.  By  your  directiao 
preparations  were  commenced  early  in  June,  1893,  to  bring  the  fleet  and  propertf 
down  to  Bismarck.  A  party  of  boat  carpenters  and  calkers,  under  a  competent 
master  carpenter,  were  sent  to  Judith  to  repair  and  launch  the  boats. 

They  arrived  at  Judith  June  21,  1893.  At  the  end  of  the  month  the  work  had 
progressed  so  far  that  they  expect  to  be  ready  to  start  about  July  12.  The  fleet  to 
be  brought  down  consists  of  the  small  steamboat  Jo$ie,  a  large  ouarter  boat,  a  store 
boat  65  feet  long,  four  65-foot  barges,  one  50-foot  barge,  and  taree  40-foot  bargf*. 
The  derrick  boat,  condemned  last  year,  is  to  be  broken  up  and  the  machinery 
brought  down  on  the  barges. 

REPAIRS  TO  SNAG    BOATS  JOSEPHINE  AND  MANDAN. 

During  last  December  these  boats  were  hauled  out  at  Yankton  for  extensive  repain 
and  alterations.  The  Josephine  was  to  have  a  new  bow  and  the  Mandan  was  to  be 
lengthened  and  provided  with  propelling  i>ower  and  its  necessary  accessories.  Dur- 
ing the  winter  the  detailed  plans  were  worked  out  and  arrangements  made  fi>r 
beginning  work  as  early  as  practicable  after  danger  to  the  boats  from  ice  gorges  was 
past. 

The  best  bid  on  about  18,000  feet  of  oak  lumber  for  the  Joeapkine  repairs  was  re- 
ceived from  the  Towle  mill  at  Metropolis,  HI.,  being  $27  per  M  on  cars  at  that  place. 
An  attempt  was  made  to  purchase  the  frames  a&eady  sawed  to  shape,  but  the 
prices  asked  were  so  high  that  material  for  the  frames  was  included  in  the  biO  of 
oak  lumber;  full-sized  patterns  were  gotten  out  here  and  the  frames  were  sawed  to 
shape  at  a  Sioux  City  mill. 

The  work  of  taking  off  the  old  bow  was  commenced  about  April  1 ;  about  40  feet 
of  the  old  hull  was  removed  entirely  and  was  found  badly  decayea;  some  of  the 
keelsons  had  to  be  removed  for  some  distance  &rther  back.  The  new  bow,  molded 
spoon  shape,'  was  made  5  feet  longer;  its  head  is  14  feet  wide  across  the  front,  whieh 
is  concaved,  has  2\  feet  of  solid  oak,  and  is  to  be  covered  by  steel  plate  three-eighths 
inch  thick.  A  truss  of  5  inches  by  6  inches  oak  and  three-qnarter-inch  iron  rode, 
was  built  in  the  middle,  extending  90  feet  back;  a  aolid  oroM  hnlkKiad  waa  yaX  ia 
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under  the  shears.  The  capstan  engines  were  moved  close  up  to  the  longitudinal 
truss,  strongly  bolted  to  it  and  to  bottom  of  the  boat;  new  and  stronger  foundations 
for  the  capstans  were  made.  The  old  shears  had  proved  too  small  and  larger  ones 
were  obtained  made  of  8-inch  diameter  steel  Phcenix  columns.  The  fastening  of  the 
shear  guys  was  changed  from  the  deck  to  the  top  of  the  posts  at  the  roof  opposite 
the  pilot  honse,  the  posts  being  held  by  an  iron  pipe  stretcher  between  their  tops 
andiron  rod  guys  to  the  deck.  The  pilot  house  was  raised  2  feet  to  give  the  pilot  a 
better  view  of  uie  deck.  The  wheel  was  entirely  rebuilt,  with  arms  and  plank  of 
oak  and  circles  of  iron. 

The  ^Josephine  was  launched  June  2,  and  the  repairs  practicaUy  completed  June  15. 

The  work  of  lengthening  the  steel  hull  of  the  Mandan  48  feet  and  erecting  the  cylin- 
der beams  and  wheel  guards,  requiring  about  60,000  pounds  of  best  mild  steel  in  plates, 
angles,  and  rivets,  was  awarded  to  F.  Spencer,  of  tnis  city,  "Rafter  competition  by  oir- 
cn&ir  notices,  at  9  cents  per  pound  for  material  in  place,  all  preparatory  work  to  be 
done  by  the  United  States. 

He  commenced  work  at  the  boat  about  April  11.  The  hull  was  so  far  finished  that 
the  was  launched  June  15,  and  she  was  towed  to  Sioux  City  by  the  Josephine  June 
19  and  20. 

On  June  30  S])encer  still  required  about  two  weeks  to  finish  his  contract. 

The  carpenter  work  on  extension  of  house  was  commenced  June  27.  The  old  house 
was  moved  back  12  feet  to  give  more  room  on  the  forecastle. 

The  furnishing  of  the  engines  was  awarded  to  the  Haley  Foundry  and  Machine 
Company,  of  this  city.  The^  are  of  the  compound  type,  the  high-presaure  cylinder 
(7  inches  diameter)  being  within  the  low-pressure  cylinder,  whicn  is  14  inches  in 
diaipeter.  This  makes  the  low-pressure  cylinder  piston  an  annular  ring,  having  an 
outer  diameter  of  14  inches  and  an  inner  diameter  of  8^  inches.  The  stroke  is  4  feet. 
The  price  for  two  engines,  wheel  shaft  5^  inches  diameter,  and  all  wheel  irons,  all 
pipings  and  fittings  complete  in  place  ready  for  trial  trip,  is  $2,700.  On  June  30  they 
were  nearly  completed  and  ready  to  be  set  up  as  soon  as  the  cylinder  beams  are 
ready. 

The  boiler  is  to  be  tne  Roberts  safety  water-tube  boiler,  made  at  Red  Bank,  N. 
J.  The  size  is  No.  12, 8  feet  long,  6  feet  ni^h,  and  6  feet  wide,  28  square  feet  of  grate 
surface.    Cost  at  works  is  $1,680,  .The  boiler  was  ready  for  test  on  June  30. 

The  Providence  capstans  were  worn  out  last  season  and  proved  too  light  for  suag- 
l^ing  work.  Two  new  capstans,  nearly  like  those  on  the  MoPhereon  and  Josmhinej 
were  obtained  from  the  Iowa  Iron  Works,  Dubuque,  Iowa,  at  a  cost  of  $750  at 
Dubuque. 

Each  capstan  is  run  by  a  pair  of  7^  by  10  inch  link-motion  engines,  made  by  the 
Lidgwwood  Company,  Brooklyn^  N.  Y.  The  cost  for  the  two  engines  is  $975  at 
Brooklyn.    The  capstans  and  engines  were  received  during  June. 

The  wheel  is  14  feet  diameter,  15  feet  long,  has  four  flanges  with  14  arms  in  each ; 
the  buckets  are  16  inches  wide.    The  pitmans  are  19^  feet  long. 

The  dimensions  of  hull  as  completed  are :  Length,  138 feet:  width,  24  feet ;  depth, 
5  feet  in  middle,  and  4|  feet  on  sides.    Thl  rake  on  bow  is  16  feet;  on  stem,  11  feet. 
Very  respectfuyy,  your  obedient  servant^ 

H.  C.  Gould, 

Asiiitamt  Engineer, 

Capt.  H.  F.  HODOBS, 

Corpe  of  Engineer$f  U.  8,  A, 


CC  a. 


REMOVAL  OP  SNAGS  AND  OTHER  OBSTRUCTIONS  IN  MISSOURI  RIVER, 

ABOVE  SIOUX  CITY,  IOWA. 

PROJECT. 

The  approved  project  contemplates  the  use  of  the  available  fnnds  in 
the  work  stated  en  that  part  of  the  Missouri  Biver  above  Sioux  City 
where  boats  may  be  running  and  where  the  work  is  most  needed. 

APPROPRIATIONS. 

But  one  appropriation  has  been  made  for  this  work,  viz.  by  the  sun- 
dry dvil  bill  of  March  3, 1893, 150,000. 
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OPERATIONS  DURINO  THE  FISCAL  TEAR  ENDING  JUNE  30,  1893. 

Nothing  iias  been  done  dnring  the  year  under  this  appropriation,  as 
the  funds  did  not  become  avaikible  until  July  1, 1893.  The  work  of 
the  snagboats  has  been  carried  on  under  the  general  appropriation  for 
improving  the  Missouri  River  between  the  Great  Falls,  Mont,  and 
Sioux  Oi^,  Iowa,  and  will  be  found  reported  under  that  head. 

Money  statement. 

ft 

Amount  appropriated  by  sundry  ciyil  act  approved  March  3, 1S93 |60, 000.00 

July  1^  1893;  balance  unexpended 50,000.00 

!  Amount  (estimated)  required  for  completion  of  existing  project  * 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90,1896    50^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867  and  of  sundry  civil  act  of  Maroh  8, 1883. 


CC3. 

EXAMINATION  OP  MISSOURI  BIVER  FROM  THREE  PORKS  TO  CANYOH 
FERRY,  MONT.,  WITH  A  VIEW  OF  DETERMINING  AT  WHAT  POINTS,  IP 
ANY.  USE  MIGHT  BE  MADE  OF  WATER  POWER  .FOR  MANUFACTURING 
AND  OTHER  PURPOSES  WITHOUT  UNREASONABLY  IMPAIRING  THE 
NAVJGABILITY. 

PROJECT. 

This  part  of  the  river  was  surveyed  and  mapped  in  1890  under  the 
direction  of  the  Missouri  River  Commission.  For  the  present  work  it 
is  proposed  to  examine  the  maps  of  this  survey,  to  select  such*  points 
as  seem  suitable,  to  personally  examine  the  localities,  and  by  additiomd 
field  work  to  get  the  necessary  data  for  a  report. 

APPKOPRIATiON. 

July  13,  1892 $3,500 

PROGRESS  DURING  I^S  TEAR. 

The  personal  examination  of  the  locality  has  been  made  by  the  officer 
in  charge  of  the  work.  The  examination  and  copying  of  the  maps  of 
the  previous  survey  and  the  additional  field  work  remain  to  be  done. 
The  low  water  of  early  autumn  is  most  suitable  for  this  work^  and  it 
has  accordingly  been  left  for  that  season. 

Money  statement. 

Amonnt  appropriated  by  act  approved  July  13, 1892 $2, 600. 00 

July  1,  ISyS,  balMice  unexpended ^ fl;5O0L00 

*  Annually. 
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C  C4. 

IMPBOVEBiENT  OF  YELLOWSTONE   RIVER,   MONTANA  AND  NORTH 

DAKOTA. 


APPROVED  PROJECT, 

The  approved  project  contemplates  rock  removal  at  various  places  on 
the  river,  the  construction  of  closing  dams  and  wing  dams  at  points 
below  Olendive,  and  a  suivey  .of  the  river.  Operations  under  this 
project  are  now  suspended. 

▲PPKOPRIATIOXS. 


1878» $15,000 

1879 25,000 

1880 15,000 

1881 20,000 


1882 $20,000 

1884 20,000 

1886 18,750 


CONDITION  AT  BEGINNING  OP  YEAR, 

The  expenditures  on  the  river  have  resulted  in  giving  a  depth  of  3 
feet  at  the  points  improved  above  Glendive  and  of  3  feet  or  more  at 
the  points  improved  below  that  place.    The  survey  has  been  finished. 

OPERATIONS  DURING  THE  YEAR. 

During  the  fiscal  year  ending  June  30, 1893,  no  work  was  done.  For 
reasons  given  in  Appendix  X  2  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1887,  the  project  is  suspended  for  further  action  of  Con- 
gress. 

There  has  been  expended  on  the  river  improvement  a  total  sum  ot 
$103,029.13  and  on  the  survey  a  total  sum  of  $19,000.  There  was  for- 
merly a  brisk  river  traffic,  which  has  been  killed  by  the  railroads: 

•    Money  Btatement. 

Jaly  1, 1892,  bftlance  nnezpended $11^720.87 

July  1, 1893,  balance  unexpended 11, 720. 87 

July  1, 1893,  outstanding  liabilities .71 

July  1,  1893,  balanca  available 11,720.16 


CC  s. 

PRELIMINARY  EXABiONATION  OF  JAMES  RIVER,  SOUTH  DAKOTA. 

Engineer  Office,  U.  S.  Army, 

Sioux  City^  lowa^  February  28^  1893. 

QsNERAii:  I  have  the  honor  to  report,  from  preliminary  examina- 
tions made  by  me  and  by  Assistant  Engineer  F.  M.  Towar,  whose  re- 
port is  herewith,  that  the  James  Eiver  in  South  Dakota  is  not  now 

*  Allotment  for  survey  from  appropriations  for  examioations  and  surveys. 
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worthy  of  imt>ioyement  by  the  General  Govenunent,  and  for  the  fol- 
lowing facts  and  reasons: 

The  river  throughout  is  very  crooked;  the  volame  is  small;  at  ordi- 
nary stages  the  channel  is  narrow,  and  is  obstructed  by  overhanging 
trees,  many  shoal  places,  and  several  dams  and  low  bridges.  The  need 
for  transportation  on  the  river  is  not  apparent. 

It  is  judged  that  the  bends  of  the  river  lengthen  its  course  fully  50 
per  cent.  There  are  12  railroad  bridges  over  the  river;  a  new  raOroad 
is  being  built  &om  Sioux  Falls  to  Yankton  which  must  also  cross  the 
river.  There  are  22  wagon  bridges  and  9  dams  across  the  river  in  6 
out  of  8  counties,  reports  not  having  been  received  from  2  countiea* 
All  the  bridges  are  low,  without  draws,  and  are  generally  pile  struc- 
tures. The  dams  are  about  7  feet  high,  some  less;  a  very  few  as  high 
as  9  feet,  and  one  11  feet  high.  There  are  fair  depths  of  water  only  in 
the  lower  parts  of  the  ponds  above  the  dams.  To  make  these  depths 
nearly  continuous  would  require  very  extensive  dredging  or  the  raising 
of  present  dams  or  building  new  ones,  and  for  through  navigation 
numerous  locks  or  lifts  for  passing  boats. 

The  most  serious  difficulty  in  navigation  is  the  insufficiency  of  vol* 
ume  of  water  for  even  light-draft  boats,  especially  during  the  period 
between  harvest  and  winter,  when  any  navigation  wanted  would  be 
wanted  the  most. 

Investigation  did  not  show  any  practicable  means  for  creating  reser- 
voirs for  increasing  the  low-water  volume.  It  is  possible  that  the  fiiture 
artesian  well  waste  may  augment  the  river  flow  sufficiently;  when  that 
condition  obtains  the  securing  of  the  navigability  of  the  river  wiU  be 
an  easier  problem.  At  present  the  total  artesian  flow  in  the  James 
Eiver  basin  is  approximately  400  cubic  feet  x>er  second.  It  is  under- 
stood that  part  of  the  flow  of  a  few  of  the  wells  is  shut^oflf  at  times. 
It  further  appears  that  effi>rt  is  made,  for  reason  of  climatic  influence, 
to  run  the  water  into  old  lake  beds  and  depressions  for  keeping  them 
filled.  Assuming  then,  according  to  the  general  rule,  that  one-third  of 
the  irrigating  water,  for  which  the  remainder  is  principally  used,  reaches 
the  main  drainage  channel,  the  augmentation  to  the  volume  of  the 
James  would  be  very  small. 

Verbal  inquiries  were  made  of  residents  and  written  ones  addre.ssed 
to  mayors  aud  postmasters  of  contiguous  towns  and  to  chairmen  of 
boards  of  county  commissioners,  as  to  the  eflect  of  the  artesian  wells 
on  the  volume  of  the  James.  The  consensus  of  opinion  is  that  the 
effect  is  inappreciable. 

The  supposed  source  of  the  Dakotan  artesian  supply,  which  to  my 
mind  is  best  supported  by  the  results  of  observations  and  the  more 
reasonable  theories,  has  been  found  to  be  in  volume  834  cubic  feet  per 
second;  a  part  of  the  supply  is  tapped  exterior  to  the  James  Biver 
valley.  On  the  whole  it  may  be  concluded  that  an  expectation  of  any 
considerable  augmentation  of  that  river's  volume  from  artesian  weU 
waste  is  not  promising,  and  that  under  present  conditions  the  improve- 
ment of  the  James  Eiver  for  renderiug  it  navigable  beyond  short  and 
isolated  stretches  would  be  a  matter  of  great  cost. 

The  river  was  examined  by  Msyor  Farquhar,  Corps  of  Engineers,  in 
1874  and  by  Captain  Sears,  Corps  of  Engineers,  in  1886.  The  latter 
officer  reported: 


In  my  opinion  no  general  through  improvement,  giving  access  to  the  MiaBoori 
River,  is  practicable.  It  is  barely  possible  that,  with  an  extraordinary  and  totally 
unreasonable  expenditure,  a  slack-Water  navigation  of  locks  and  dams  might  be  ae- 
cured,  though  the  engineering  difficulties  at  the  mouth  are  almost  inaurmountable. 
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• 

Assistant  Ainsworth,  in  bis  report  to  Major  Farqnbar,  saya  of  the  month  of  the 
James :  The  Missouri  at  the  month  of  the  Dakota  (James)  was  in  good  navigable 
stage,  bnt  the  appearance  of  the  latter  was  anything  bnt  promising,  as  its  month 
had  been  sealed  up  by  the  deposits  of  the  Missouri  while  in  flood.  The  river  here 
was  from  75  to  100  feet  wide  and  from  3  to  8  inches  in  depth,  with  considerable  fall 
over  a  bed  of  mud  3  feet  deep  and  of  the  consistency  of  mortar.  I  found  in  Novem- 
ber,  1886,  still  less  water  ana  considerably  more  mud.  If  it  were  possible  to  build 
a  look  here,  dredging  in  the  tailbsy.  would  have  to  be  kept  up  continuously  to  keep 
open  the  entrance. 

The  James  is  probably  one  of  the  most  crooked  rivers  in  the  world.  It  is  over 
lyOOO  miles  in  length  in  an  air-line  of  300  miles.  This  fact  would  add  immensely  in 
cost  to  any  scheme  of  slack-water  navigation. 

Assuming  the  engineering  difficulties  overcome,  there  is  a  very  strong  and  reasona- 
ble doubt  whether  there  would  be  enough  water  to  sunply  even  a  limited  number  of 
lockages  per  day.  Assuming  sufficient  water,  the  canal  could  be  used  only  six  months 
in  tbe  year.  From  the  midcue  of  October  to  the  middle  of  April  it  would  be  liable 
to  be  ffosen. 

Another  item  of  expense  would  be  the  actnal  damages  to  be  paid  by  the  United 
States  to  corporations,  counties,  and  riparian  owners  for  obliging  them  to  put  draws 
in  bridges  and  to  remove  dams,  or  for  lands  overflowed  on  account  of  new  dams. 

Oaptain  Sears  farther  reported  that  he  fdlly  agreed  with  M^or  Far- 
quhar  ^<that  the  river  [the  James]  can  not  be  mide  navigable  by  the 
ordinary  means  of  improving  the  natural  channel,  for  the  reasons  that 
there  is  not  a  sufficiency  of  water  and  that  the  river  is  too  tortuous,"  and 
that  in  his  opinion  the  river  is  not  worthy  of  improvement. 

Now^  as  to  the  need  of  transportation  on  the  James  in  South  DakotEk. 
There  is  and  has  been  no  effort  to  navigate  the  river  hardly  worth  men- 
tioning. About  twelve  years  ago  a  small  stem- wheel  boat  was  placed 
on  the  river  near  Columbia,  in  the  northern  part  of  the  State^  and  run 
there  for  a  short  period  until  railroads  penetrated  that  region,  when 
the  boat  was  dismantled  and  her  hull  allowed  to  go  to  wreck.  A  launch 
is  used  at  Huron  during  summer  for  excursions. 

Navigation  by  small  barges  and  steamers  is  not  impracticable  on 
stretches  of  a  few  miles  each  above  the  dams  and  above  the  mouth  of 
the  river.  More  than  half  the  dams  are  for  water  power  for  flour  mills, 
but  no  eflfort  to  carry  wheat  by  boats  to  the  mills  has  been  noticed. 
Neither  have  I  been  able  to  learn  that  any  Missouri  Biver  steamer  has 
gone  into  the  James,  which  could  be  readily  done  for  a  few  miles  when 
the  Missouri  was  high;  nor  that  owners  of  Missouri  Biv^  boats  consid- 
ered there  was  business  for  them  up  the  James.  The  lower  part  of  the 
James  Biver  approximately  circles  from  the  northeast  through  the  east 
around  Yankton,  making  only  a  good  4  miles  to  town  from  the  two  rail- 
road bridges  farthest  down  stream,  while  from  that  point  via  the  James 
and  then  up  the  Missouri  is  nearly  30  miles.  The  fact  is  that  at  these 
local  routes,  the  farmer  having  his  wagons,  teams,  and  help  hauls  over 
the  short  roads  and  neither  he  nor  the  miller  or  merchant  has  occasion 
to  seek  boat  transportation. 

The  James  Biver  in  South  Dakota  is  paralleled  and  crossed  by  the 
lines  of  three  large  rail  systems,  giving  direct  connections  with  the 
primary  markets  of  the  Northwest  for  grain  and  live  stock;  these 
products  are  by  far  the  principal  ones  of  the  valley.  The  map  tracing 
herewith  shows  the  network  of  the  railroads  which  provide  present 
transportation  for  the  valley. 

A  table  of  rail  rates  on  grain  and  small  stock  for  valley  points  is 
appended.  An  inspection  of  this  correct  table  and  a  consideration  of 
probable  boat  rates  via  the  James  and  Missouri  to  Yankton  or  Sioux 
City,  supposing  that  continuous  navigation  on  the  James  into  the  Mis- 
souri were  made  practicable,  does  not  show  anywheres  near  enough 
difference  of  rates  to  cover  the  water  transportation. 
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Means  of  Missouri  Eiver  boat  rates  to  Sioux  City  from  Pierre  and 
Charles  Mix  County  landings,  South  Dakota  (which  routes  are  about  as 
long  as  by  river  from  Columbia  and  Huron  in  the  James  Biver  Valley, 
respectively),  are,  for  grain,  20;  sheep,  36;  and  hogs,  31  cents  per  100 
pounds. 

Chicago  is  the  principal  and  highest  priced  market;  taking  rates 
there  as  a  basis  and  those  of  cases  from  the  table  of  rail  rates  most 
favorable  for  competitive  river  freightage,  there  results — 


To  Chicago  from  ColambiA 
To  Chicago  ftom  Yankton  ^ 


Difference 

Probable  boat  rates,  James  River  points  to  Yankton 


To  Chicago  fh>m  Columbia  . 
To  Chicago  from  Sioux  City 


Difference 

Probable  boat  rates,  James  Biver  points  to  Sioux  City. 


Wheat 


OentM. 
30 
28 


2 

19 


30 
25 


5 
20 


Com. 


Cmts. 


15 


27| 
20 


20 


Hogs. 


CentM. 
44 
81 


IS 

27 


Sheep. 


44 
84 


10 


44 

22 


22 
86 


44 


14 
SI 


Taking  Duluth  as  the  basis  for  comparing  grain  rates,  the  showing 
is  still  less  febvorable  for  boating  to  Sioux  City  and  rail  flrom  thence  to 
Duluth,  or,  Sioux  City  being  a  packing  point,  a  live-stock  dealer  market- 
ing there  from  James  Biver  i>oints  would  f^d  the  rail  rates  less  tiian 
probable  boat  ones.  The  same  conclusion  applies  to  grain  shipments 
to  Yankton  or  Sioux  City  mills. 

Lumber  and  coal  are  the  main  articles  of  heavy  traffic  shipx>ed  into 
the  James  River  country.  The  coal  goes  from  lake  ports  or  from  the 
interior  of  Iowa.  From  each  set  of  shipping  points  named  the  dis- 
tance of  rail  haul  is  so  much  less  to  James  Biver  points  than  to  the 
Missouri  River  at  and  above  Sioux  City,  plus  the  river  distances  to 
destination  that  probably  there  would  be  no  extensive  James  River 
transportation  of  these  articles.  Lumber  goes  from  Minneapolis,  Still- 
water, and  adjacent  places,  from  which  the  rail  distances  to  James 
River  points  are  about  equal,  thereby  probably  leaving  no  amount  ot 
profitable  boating  on  James  River  worth  mentioning. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain^  Corps  of  Engineen. 

Brig.  Gen.  Thomas  L.  Caset^ 

Chief  of  Engineers^  U.  8.  A, 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineeb  Office, 
Detroit^  Mich.^  March  20y  1893. 

Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
For  the  reasons  stated  by  the  district  engineer,  I  concur  in  his 
opinion  that  James  River,  in  South  Dakota,  is  not  now  worthy  of  im- 
provement by  the  General  Government. 

O.  M.  PoB, 
Colonel^  Corps  of  Engineers^  etc^ 
Division  Engineer y  Northwest  JHvision^ 
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Sailroad  ratti  (<n  omtt  jw  JOOpoundt). 


BKPOBT  or  MB.  F.  M.  TOWJUt,  ASSISTAKT  ENGINBKR. 

Enoiikbr  OFncB,  U.  8.  Arht, 
SiMue  dig,  loKO,  D«e«mber  £6,  ISSt. 

Captati«:  In  ooiupllanae  with  jronr  inatraotlons,  Iprooeeded  ftom  Pierr«,  S.  Dak, 
oil  October  12,  to  make  an  examiuatioa  of  J&m«8  KiTer,  »t  Boron,  Bed&eld,  and 
Colnmbia,  S.  Dak. 

On  the  13tb,  at  Hutod,  I  conferred  with  Ur.  Ricbsrdi,  president  of  the  Consoli- 
dated Land  and  IrriMtion  Company,  and  with  the  mayor  of  the  city.  I  aaked  tbe 
latter  hii  opinion  of  uie  piwsibility  of  improving  the  nver,  with  a  Tiew  to  making 
it  navignble.  Helanghed  at  the  idea  of  navigation  on  the  JameaHiver,  andsaid  thai 
at  hii  tarm,  6  miles  below  Union,  in  one  place  he  conld  walk  acrosg  the  bed  of  tbe 
river  witbont  gettliig  hie  feet  wet,  Mr.  BicliardB  did  not  tbink  that  the  river  conld 
be  made  navigable ;  on  second  thonirbt,  however,  would  like  tosee  some  money  spent 
on  it.      • 

Tbe  dam  at  Huron,  with  a  fall  of  4  or  6  feet,  bnilt  by  the  Northweatem  Railway 
Company  to  Bopply  tbeir  water  tank,  backa  the  water  np  for  a  considerable  distance, 
forming  a  pond  or  lake,  enabling  a  small  steamer,  with  a  draft  of  about  14  inches,  to 
go  np  a  distance  of  10  miles,  carrying  ezonrsion  parties  to  a  summer  resort. 

The  banks  of  the  river  at  Huron  are  from  5  to  IB  feet  higb,  the  river  from  GO  to  76 
feet  wide,  the  onrrcnt  alnggiah,  running  abont  SO  feet  per  minute.  I  shoold  think 
tberiver  discharged  at  Ihu  place  from  ^  to  60  cubic  feet  pet  second. 

Tbe  bottom  is  compoaed  for  the  most  part  of  mad.  At  intervals,  however,  there 
are  gravel  and  ivoky  shoals,  whcce  tbe  river  widens  ont,  the  oorrent  runs  swifter, 
and  there  is  less  than  a  foot  of  wal«t,  the  average  depth  of  the  deep  portions  of  the 
river  being  alioat  6  feet. 

There  ar*  two  bridges  across  the  river  at  Boron,  the  iron  bridge  of  the  Chicago 
and  North- Western  Bailroad  and  a  pile  bridge  300  feet  below  it. 

At  Bedfield  the  banks  of  the  river  are  very  moch  the  same  as  at  Hnron  (about  10 

to  IS  feet  hi^h);  the  river  is  60  feet  wide  an" — ' '-"-  — -*  ''-'     "— 

I  consnlted  with  one  of  the  aldermen  of  the  ci 

latter,  who  is  an  old  settler,  said  that  in  the  ei-—, ,_, „—     --.      - 

able,  a  good  deal  of  difBculty  was  experienced  in  finding  fords,  and  in  some  years  it 
would  m  as  late  as  September  1  before  tbe  water  would  he  snffloieutly  low  to  ford. 
He  also  donbted  the  possibility  of  extended  navigation  of  the  river.  The  average 
daptb  of  tbe  river  hwe  at  low  water  is  aboot  6  feet. 

At  Colnmbia  ther*  is  a  mill  and  dam.  Tbe  water  passing  over  the  latter  falls  11 
feet,  andjbaving a  volnnie of  abont  60  onbio  feet  per  second,  forms  a  good  wat«r 
power.    The  miU,  however,  has  not  been  running  lor  aever^  years. 

AsmallstAameriuedtornnnp  the  river  fh>m  Colombia,  carrying  exennion  parties 
to  the  foot  of  a  rapid  at>oat  40  miles  above  U>e  town,  bat  this  boat  has  not  been  in 
commission  for  several  years. 

Tbe  river  below  the  dam  at  Colombia  is  ttwa  85  to  60  feet  wide,  and  tbebankaare 
ttota  16  to  30  feet  high.    The  depth  of  water  averages  4,  feet. 

Jnat  below  the  dam  M  Columbia  is  a  biid^o  au  another  down  abont  5  miles.    I 
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was  informed  that  a  bridge  is  built  across  the  river  at  almost  every  township  line 
in  this  part  of  Dakota. 

A  farmer  living  6  miles  below  Columbia  informed  me  that  in  1891  the  bed  of  the 
river  20  miles  below  Columbia  was  used  as  a  wagon  road  for  a  considerable  distance^ 
and  that  there  was  no  current  in  the  stream  above.  Between  Redfield  and  Columbia 
large  lirees  with  overhanging  branches,  meeting  from  either  side  40  feet  above  the 
snnSEice  of  the  water,  would  obstruct  navigation  until  removed. 

I  met  the  chief  of  a  topographical  party  working  for  M^or  Powell,  of  the  Interior 
Department;  he  informed  me  that  the  slope  of  the  river  averaged  about  6  inches  to 
the  mile. 

Artesian  wells, — Bir.  Richards,  of  the  Consolidated  Land  and  Irrigation  Companr 
of  Huron,  informed  me  that  his  company  had  three  large  wells,  the  largest  of  wfaicu 
discharged  through  a  6-inch  pipe  2,000  gallons  of  water  per  minute  (abont^  cubic 
feet  per  second),  with  a  pressure  of  200  pounds  to  the  square  inch ;  the  other  two 
have  a  somewhat  smaller  flow,  discharging  1,600  to  1,800  gallons  per  minute,  with  a 
pressure  of  170  pounds.  The  well  that  supplies  the  city  of  Huron  with  water  is 
also  of  large  volume,  having  a  pressure  through  a  6-inch  pipe  of  170  pounds.  Mr. 
Richards,  when  asked  what  effect  he  thought  the  artesian  wells  woula  have  on  the 
volume  of  water  discharged  by  the  James  Kiver,  said  it  would  materially  increase 
it;  that  although  the  great  part  of  the  water  would  be  used  in  irrigation,  then 
would  always  \^  a  loss  that  would  find  its  way  to  the  river,  as  well  as  some  of  the 
water  used  for  irrigation  would  eventually  get  to  the  river. 

At  Redfield  I  talKed  to  the  man  in  charge  of  the  artesian  well  that  supplies  the 
city  with  water,  and  he  was  of  the  opinion  that  the  wells  would  not  mati^rially  ef- 
fect the  volume  of  the  river;  he  said  they  were  always  kept  shut  off,  only  being  al- 
lowed to  discharge  as  much  as  was  needed  for  water  supply.  I  saw  a  large  well  at 
Redfield  discharging  at  its  full  capacity,  and  there  was  a  torrent  of  water  running 
awav  from  it :  this  of  course  was  all  running  into  the  James  River. 

The  water  n*om  all  these  wells  used  f<»r  supplying  cities  along  the  river  reaches  the 
river  through  sewer  and  waste  pipes,  and  all  that  used  for  water  power  also,  except 
where  it  is  used  for  irrigating  after  having  been  used  for  power. 

There  are  about  100  of  these  wells  at  present  in  the  James  River  Valley  capable 
of  discharging  an  average  of  3  cubic  feet  each  per  second,  abrogating  a  volume  of 
300  cubic  feet,  about  four  or  five  times  the  amount  discharg^by  the  river  itself  at 
low  water. 

The  artesian  basin  underlying  the  James  River  Valley  seems  in  extent  to  cover 
about  the  same  as  the  valley  itself,  for,  while  no  failure  haa  ever  been  made  in  find- 
ing water  within  the  limits  of  the  valley,  repeated  fftilures  are  recorded  where 
wells  have  been  sunk  outside  of  that  limit.  • 

At  Yankton,  artesian  water  is  reached  at  from  650  to  700  feet  below  the  snrfaoe, 
while  at  Huron  the  wells  are  from  950  to  1,000  feet,  and  at  Redfield  about  1,100  feet 
deep. 

In  conclusion  I  would  say  that  the  James  River  is  not  worthy  of  improvemeDt, 
for  the  following  reasons : 

First.  The  bends  are  so  frequent  and  sharp  that  a  steamer  of  any  considM^blesise 
could  not  make  the  tume,  even  if  enough  water  were  obtained  to  float  her. 

Second.  The  amount  of  dredging  necessary  to  give  a  channel  of  4  feet  (a  very 
small  depth  for  so  narrow  and  sluggish  a  stream)  would  hardly  bo  warranted  by  au  j 
business  in  sight,  or  probable  for  a  great  number  of  years. 

Third.  Transportation  would  have  to  be  managed  by  sinall  barges,  towed  by  a 
very  small  steamer,  and  could  hardly  amount  to  more  than  local  traffic,  and  con- 
sidering that  freight  would  have  to  be  hauled  to  and  from  these  barges  it  is  hardly 
pMOssible  that  this  arrangement  could  compete  with  the  railroads  that  parallel  the 
river. 

Very  respeotftillyy 

F.  M.  TowAR, 
AasUtant  Engi% 

Capt.  Chas.  F.  Powell, 

Corp9  of  EngineerSf  U»  8,  A. 


APPENDIX  D  D. 


IMPROVEMENT  OF  OBION  RIVER,  TENNESSEE,  AND  OF  CUMBERLAND 
RIVER,  TENNESSEE  RIVER  ABOVE  CHATTANOOGA  AND  BELOW  BEE 
TREE  SHOALS,  AND  THEIR  TRIBUTARIES,  TENNESSEE  AND  KENTUCKY. 


KBPOBT  OF  CAPT,  JOHN  BIDDLE,  CORPS  OF  ENGUmERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80, 189S,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


DCPBOVBMSNTS. 


1.  Obion  River,  Tennessee. 

2.  Tennessee  River  above  Chattanooga 

and  below  Bee  Tree  Shoals. 
8.  Hivrassee  River,  Tennessee. 
4.  French  Broadand  Little  Pigeon  rivers, 

Tennessee. 


5.  Clinch  River,  Tennessee. 

6.  Cumberland  River,  Tennessee  and  Ken- 

tucky. 
.7.  Caney  Fork  River,  Tennessee. 


SXAMINATIOX0. 


8.  Ohio  River,  between  Livingston  Point 

and  Tennessee  Island. 

9.  Duck  River,  Tennessee. 


10.  Sequatchie  River,  Tennessee. 

11.  Hiwassee  Ri^«i)  Tennessee. 

12.  Emory  River,  Tennessee. 


Engineer  Office,  TJ.  8.  Army, 

Nashville,  Tenn.y  July  12^  1893. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
npon  the  river  improvements  in  my  charge  for  the  fiscal  year  ending 
June  30^  1893. 

Very  resi>ectftilly,  your  obedient  servant, 

John  Biddlb, 
Captain^  Corps  of  Engineers. 
Brig.  Gten.  Thomas  L.  Oaset, 

Chief  of  Engineers  J  U.'^B.  A. 


DD  I. 

IMPROVEMENT  OF  OBION  RIVER,  TENNESSEE. 

The  Obion  Biver  flows  wholly  in  the  State  of  Tennessee,  and  is  a 
tributary  of  the  Mississippi  Biver,  which  it  enters  about  1  mile  above 
Hale  Point 

2327 
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This  stream  is  formed  by  the  junction  of  the  north  and  south  forks 
m  the  western  part  of  Tennessee,  flows  in  a  generally  southwesterly 
direction  for  about  75  miles  to  the  Mississippi.  In  its  course  the  Obion 
receives  the  overflow  from  Re^lfoot  Lake,  and  about  4  miles  above  its 
mouth  the  waters  of  the  Forked  Deer  River.  At  Obion  the  river  is 
crossed  by  the  bridge  of  the  Newport  Kews  and  Mississippi  Valley  Rail- 
road, which  has  no  draw,  and  consequently  forms  an  obstacle  to  navi- 
gation above  that  town. 

An  examination  of  this  stream  was  made  in  1880.  (See  Report  of  Chief 
of  Engineers,  1881,  pp.  1486-1489).  An  instrumental  survey  was  made 
in  1891  from  the  Railroad  Bridge  at  Obion  to  the  mouth  of  river,  a 
measured  distance  of  68.8  miles,  having  a  fall  of  27  feet. 

The  course  of  the  Obion  is*  through  a  low,  alluvial,  and  well-timbered 
country,  subject  to  overflow,  due,  in  a  great  measure  to  backwater  from 
the  Mississippi.  It  has  a  width  varying  from  80  to  200  feet,  and  a 
depth  generally  of  over  5  feet  at  low  water,  except  at  certain  shoals, 
where  in  some  places  a  depth  of  but  13  inches  was  found.  The  shoals 
are  usually  caused  by  obstructing  driftwood,  which  holds  sediment  in 
place,  and  it  is  thought  that  the  removal  of  the  drift  will,  in  nearly  all 
cases,  cause  the  disappearance  of  the  shoals.  The  river  is  also  greatly 
obstructed  by  snags  and  overhanging  trees.  The  tortuous  course  of 
the  river  is  also  a  source  of  difl&culty,  some  of  the  bends  being  very 
sharp,  forming  loops  with  narrow  necks.  At  these  points  "  cut-offs  ^ 
could  be  made  at  small  cost,  nature  having  in  some  instances  already 
begun  the  work.  There  is  but  little  current  to  contend  against,  the 
river  being  generally  wider  at  these  points.  As  far  back  as  1843  sur- 
veys were  made  by  the  State  of  Tennessee  and  considerable  work  done 
by  the  State  in  clearing  the  river  of  surface  obstructions,  but  the  ad- 
vantages gained  were  but  of  temporary  duration. 

The  project  for  the  imj)rovement,  based  upon  the  survey  of  1891  and 
the  estimate  of  $50,000,  consists  of  clearing  the  channel  of  snags,  drift, 
and  overhanging  trees;  constructing  wing  dams  at  the  most  obstructive 
shoals:  straightening  the  very  tortuous  channel  by  cutting  through 
several  sharp  bends  and  making  the  cut-off's  sufficiently  wide  and 
deep  by  clearing,  grubbing,  and  excavating;  closing  the  old  channel 
by  means  of  pile  and  brush  dams,  in  order  to  secure  at  low  water  a 
navigable  channel  of  not  less  than  3-foot  depth  between  Obion  and 
mouth  of  river. 

The  only  appropriation  by  Congress  for  improving  the  Obion  River, 
Tennessee,  was  that  made  by  act  of  July  13, 1892,  $7,500. 

The  construction  of  the  derrick  and  quarter  boats  necessary  for 
carrying  on  the  work  were  built  at  Obion,  Tenn.,  and  on  October  17 
active  operations  were  begun  in  the  channel  and  continued  until  the  21st 
of  December,  when  work  was  suspended  by  reason  of  high  water  and 
cold  weather.  The  channel  was  cleared  from  Obion  to  Lane  Ferry,  about 
22  miles,  of  such  surface  obstructions  as  could  be  reached  at  the  then 
high  stage  of  water,  and  was  sufficient  to  give  free  passage  for  steam- 
boat chimneys  and  pilot  houses.  It  was  found  that  the  most  economical 
and  advantageous  disposition  that  could  be  made  of  the  large  number 
of  fallen  trees  along  the  banks  and  in  the  bed  of  the  stream  was  to  cut 
up  and  remove  them  so  that  they  could  not  again  be  carried  during 
high  water  into  the  channel. 

Early  in  March  operations  were  resumed  in  the  channel,  working  up- 
stream, clearing  away  the  snags  that  could  not  be  reached  during  the 
season  of  1892,  and  cutting  through  the  drift  gorges  that  completely 
closed  the  channel  at  Guy  Jones  Lake,  Caldwefi  Cut-off",  and  Sbarpes 


Sanken  logs  removed 109 

Logs  fastened  to  bank 50 

Drift  removed cords..  857 

Brushremoved do....  49 
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Ferry.  This  was  saccessfully  done,  and  on  May  3  a  small  steamer, 
Fleischhauer,  with  lumber  belon^ng  to  Mr.  G.  A.  Fleischhauer,  also  the 
owner  of  a  lamber  mill  on  the  lower  river,  passed  np  with  two  barges 
from  his  mills  to  the  landing  at  Obion.  It  is  reported  that  about  fifty 
years  ago,  as  a  result  of  some  work  done  by  the  State  of  Tennessee,  a 
steamboat  passed  up  the  Obion,  landing  her  cargo  at  the  Turnpike 
Bridge,  5  miles  above  the  town,  and  returned  laden  with  agricultural 
products,  so  that  the  Fleischhauer  is  the  second  steamboat  known  to 
have  reached  Obion,  and  the  residents  did  not  fail  to  express  their 
appreciation  of  the  work  done  in  the  channel  and  thus  making  steam- 
boat navigation  i>ossible,  by  a  public  demonstration  on  the  arrival  of 
the  boat  and  her  tow: 
The  following  is  a  statement  of  the  work  done: 

Snags  removed 871  |  Trees  topped 863 

Snagetopped 1,213 

Treescntdown 7,738 

Trees  deadened 7,741 

Down  trees  cat  np 1,155 

Down  trees  removed 44 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  ending  June  30, 1893,  was  $5,466.99. 

The  work  will  be  resumed  as  soon  as  the  stage  of  water  permits  of  an 
advantageous  prosecution  of  the  work. 

The  commerce  of  this  river  is  principally  lumber,  cut.  by  the  seven 
sawmills  now  in  operation  on  or  near  this  stream.  This  lumber  goes 
to  all  points  on  the  Mississippi  Eiver,  and  as  no  record  is  specially  kept 
of  shipments  by  river,  it  is  impossible  to  get  any  trustworthy  data.  Mr. 
W.  M.  Wilson,  a  prominent  citizen  of  Obion  and  largely  interested  in 
opening  up  the  river  to  steamboat  navigation,  writes  this  office  that — 

Shonld  the  work  on  the  Obion  River  continue  until  the  drift,  suags,  and  bars  are 
removed,  it  would  be  a  hard  job  to  undertake  to  estimate  the  benefits  the  people  on 
either  side  of  the  river,  from  its  banks  to  10  miles  distant  from  Obion  to  its  mouth, 
would  derive.  I  can  with  safety  say,  the  benefits  would  run  up  into  the  millions  of 
dollars  annuaUy ;  this  is  no  extravagant  estimate. 

Estimate  of  cost  of  improving  Obion  River,  Tennessee $50,000.00 

Amount  appropriated 7,500.00 

Amount  expended,  including  outstanding  indebtedness 5, 466. 99 

Money  statement. 

Amount  appropriated  by  act  approved  July  13, 1S92 $7,500.00 

June  30, 1893,  amount  expended  during  fiscal  year 5,454.99 

July  1, 1893,  balance  unexpended 2,045.01 

July  1,1893,  outst^ding  UabiUties 12.00 

July  1, 1893,  balance  available 2,033.01 


(Amount  ^estimated)  required  for  completion  of  existing  project 42, 50O.  00 
Amountthatcanbeprontablyexx>endedinfiscal  vearending  June30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  March  3, 1898. 


OOmaCRdAL  STATISTICS. 

Obion  JNmt,  TemieiMe,  from  July  1,  lS9f,  to  June  SO,  189S, 

Liunber tons..  16.200 

This  commerce  represents  the  tonnage  brought  up  the  river  to  Obion  from  a  point 
about  23  miles  below,  and  rendered  possible  only  by  the  improvements  made  during 
ike  present  fiscal  yaar. 
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D  D  2. 

IMPROVEMENT  OF  TENNESSEE  RIVEB. 
(Length,  673  miles.) 

The  exact  point  at  wliich  the  Tennessee  Biver  has  its  origin  is  still 
a  matter  of  some  uncertainty.  The  Riviere  des  Oheraqnis,  or  Cherake, 
of  the  early  French  explorers,  and  the  Cherokee  River  as  referred  to  in 
cessions  to  the  English  by  the  Indians  in  1767,  has  been  considered  as 
being  formed  by  the  junction  of  what  are  now  called  the  Little  Tennes- 
see and  Holston  rivers,  near  the  town  of  Lenoirs,  Tenn.  Tannassee, 
the  chief  town  of  the  Cherokee  Indians,  was  situated  near  this  point, 
and  the  fact  that  the  river  derives  its  present  name  from  that  town 
seems  to  add  additional  weight  to  the  arguments  of  the  geographers 
who  have  placed  the  head  waters  of  the  river  at  this  junction.  In  some 
of  the  older  geographies  the  head  of  this  river  has  been  placed  at  the 
mouth  of  the  Clinch  River. 

Legislature  of  the  State  of  Tennessee  in  1889  passed  an  act  dedar- 
ing  "  that  the  Tennessee  extends  from  its  junction  with  the  Oliio  Riyer 
at  Paducah,  in  the  State  of  Kentucky,  past  the  Clinch  and  Freoch 
Broad  rivers,  to  the  junction  of  the  nortii  fork  of  the  Holston  Kver 
with  the  Holston  at  Eangsport,  in  Sullivan  County,  Tenn.,  all  usages 
to  the  contrary  notwithstanding.^ 

Congressional  legislation,  however,  in  several  laws  appropiiatinc: 
money  for  the  improvement  of  the  Upper  Tennessee  between  KnoxriUe 
and  Chattanooga,  has  given  authority  for  extending  the  name  at  least 
to  the  former  city,  but  as  the  junction  of  the  Holston  and  French  Broad 
rivers  is  but  4J  miles  above  Knoxville,  this  j)oint  is  now  generally  taken 
as  the  head  of  the  Tennessee  River,  and  in  the  river  and  harbor  act  of 
1890  this  point  appears  to  have  been  definitely  fiixed  by  the  specific 
language  of  the  act  providing  for  a  survey  of  the  Tennessee  River  from 
Chattanooga  to  the  junction  of  Holston  and  French  Broad  rivers. 

As  one  of  the  largest  of  the  forty-three  or  more  tributaries  of  tiie 
Mississippi  River  the  Tennessee  has  always  held  an  important  place  in 
the  projects  for  the  improvement  of  the  navigable  waterways  of  the 
country.  The  Muscle  Shoals  Canal  having  been  opened  to  navigation, 
the  Tennessee  River  is  now  navigable  from  ite  source  to  its  mouth,  a 
distance  of  673  miles,  during  several  months  of  each  year,  and  as  work 
is  continued  upon  certain  other  less  formidable  obstructions  the  season 
of  navigation  will  be  correspondingly  lengthened.  The  radical  im- 
provement of  this  river,  so  as  to  make  navigation  continuous  through- 
out its  entire  length  for  boats  of  moderate  draft,  is  by  no  meana  an 
impossibility. 

1.  ABOVE  CHATTANOOGA  (188  MILES). 

This  section  of  the  river  is  navigable  during  medium  and  high  stages^ 
which  usually  prevail  through  the  winter  and  spring  months,  and  occa- 
sionally at  other  seasons  during  the  occurrence  of  so-called  rain  tides. 

The  navigation  consists  of  steamboats  carrying  freight  and  passen- 
gers, flatboats  bringing  products  from  the  upper  tributaries,  and  raAs 
of  logs  and  lumber,  also  brought  from  the  tributaries,  the  latter  consti- 
tuting the  major  part  of  the  commerce  of  the  Upper  Tennessee  River. 

In  1830  Col.  S.  H.  Long,  U.  S.  Topographical  Engineers,  made  a 
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careftil  examination  of  the  Holston  andTennessee  rivers  between  Kings- 

e^rt,  Tenn.,  and  the  Alabama  State  line.  His  report,  published  as 
oase  Ex.  Doc.  No.  167.  Forty-third  Congress,  second  session,  gives 
a  detailed  description  of  every  obstruction  to  navigation  at  that  time 
and  plans  and  estimates  for  their  improvement.  In  1871  an  examina- 
taon  was  made  between  Enoxville  and  Chattanooga  by  Capt.  L.  Cooper 
Overman,  Corps  of  Engine^s,  under  the  direction  of  Maj.  Walter 
McFarland,  Corps  of  Engineers.  (See  Reports  of  Chief  of  Engineers, 
1871,  pp.  502-507,  and  1872,  pp.  488-494.)  The  obstructions  to  naviga- 
tion, as  described  in  these  reports,  were  *^  low-water  obstructions,"  con- 
sisting of  bars,  either  rock  or  gravel,  extending  across  the  river,  with 
lengths  varying  from  60  feet  to  2  miles,  the  depth  of  water  over  these 
bars  varying  from  10  to  30  inches  at  extreme  low  water,  and  tbe 
cnrrent  varying  firom  2|  to  6  miles  per  hour. 

The  bed  and  banks  of  the  river  are  of  such  character  as  to  make  any 
improvements  practically  permanent,  with  the  exception  of  the  removal 
from  time  to  time  of  such  drift  or  snags  as  may  be  brought  down  by  the 
annual  floods. 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  certain 
points  above  Chattanooga  by  removal  of  rock  and  construction  of  wing 
dams,  but  there  is  no  record  of  the  work  done  and  it  did  not  prove  of 
lasting  value. 

In  1850  Congress  appropriated  $50,000  for  the  improvement  of  this 
portion  of  the  river,  and  the  money  appropriated  was  expended  under 
the  direction  of  Col.  J.  C.  McCleUan,  Topographical  Engineers,  U.  S. 
Army.  Some  of  the  dams  built  under  this  appropriation  are  still  in 
existence,  though  generally  covered  up  by  the  more  extensive  work  of 
recent  improvements. 

The  present  project  of  improvement  is  based  upon  the  examination 
of  1871,  and  provides  for  the  removing  of  snags  and  drift,  and  for  deep- 
ening the  channel  at  the  worst  obstructions  by  blasting  and  dredging 
or  by  scouring  the  bars  by  the  aid  of  wing  dams  to  an  extent  that  will 
secure  a  channel  3  feet  in  depth  at  average  low  water,  and  at  an  esti- 
mated cost  of  $340,000.  The  estimate  of  1871  was  increased  in  1874, 
1877, 1884,  and  1891  for  the  reasons  stated  in  the  reports  of  those  years. 

Under  the  provisions  of  the  river  and  harbor  act  of,  September  19, 
1890,  a  '*'  careful  and  comprehensive  survey  ^  of  the  Tennessee  Biver 
above  Chattanooga  was  made  "  with  a  view  of  ascertaining  to  what 
extent  the  navigation  of  the  river  is  capable  of  improvement  and  the 
cost  of  the  same  and  the  preparation  of  suitable  plans  therefor.^  This 
survey  was  begun  in  May,  1891,  and  completed  during  the  present 
fiscal  year.  The  report,  with  estimate  and  plans,  was  submitted  to  the 
Secretary  of  War  in  F^ebruary,  1893,  and  forms  House  Ex.  Doc.  No. 
252,  Fifty-second  Congress,  second  session.  The  plan  of  improvement 
proposed  is  the  same  as  that  now  in  progress,  as  above  stated — ^that  is, 
to  obtain  a  3-foot  low- water  navigable  channel  between  Chattanooga 
and  the  mouth  of  the  French  Broad  Biver,  at  an  additional  estimated 
cost  of  $650,000,  the  balance  of  the  former  estimates,  $44,000,  being 
wholly  inadequate  for  the  purpose,  as  can  be  readily  seen  by  reference 
to  the  survey  reports.forming  part  of  this  Annual  Beport,  upon  the 
improvement  of  the  Tennessee  Biver.  If  the  present  project — ^that  of 
securing  3-foot  low-water  navigation — ^is  to  be  carried  out,  a  revision 
of  the  estimate  of  cost  must  of  necessity  be  made  in  accordance  with 
the  data  given  in  the  survey  report  of  February  23, 1893,  submitted  to 
Congress  for  its  consideration. 
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Sixteen  appropriations  baye  been  made  by  Congress  for  this  work, 
atgfi^regating  the  sum  of  $296^000,  viz.: 


Act  of— 

July  11, 1870 $^,000 

June  10,1872 25,000 

March  3,1873 25,000 

Jime23,1874 25,000 

March  3,1875 40,000 

August  14, 1876 15,000 

Juiiel8,1878 15,000 

March  3, 1879 11,500 

June  14. 1880 10,000 


Act  of— 

March  3, 1881 I7,CX)0 

August  2, 1882 7,000 

July5,1884 3,000 

August  5, 1886 7,500 

August  11, 1888 16,000 

September  19, 1890 30,000 

July  13,1892 25,000 

Total  appropriated 296, 000 


The  amount  exi)ended,  including  outstanding  indebtedness,  to  June 
30, 1892,  was  $269,303.10.  This  expenditure  has  resulted  in  giving  a 
lengthened  season  of  navigation  and  an  improved  channel  at  29  of  the  43 
obstructions  enumerated  by  Colonel  Long  in  his  report  of  an  examina- 
tion made  in  1830.  Operations  have  consisted  generally  of  excavating 
rock  and  gravel  from  the  channel  and  building  stone  dams  where  neces- 
sary to  give  increased  depth  over  reefs  and  shoals.  It  is  reported  that 
the  work  done  at  White  Creek  Shoals  was  rendered  specially  advan- 
tageous by  causing  the  removal  of  the  sand  bar  to  deep  water,  <^  and 
it  is  believed  that  it  is  not  likely  to  reform  for  many  years  in  the  navi- 
gable channel.''  The  channel  and  reefs  at  Soddy  Shoals  were  ex- 
amined and  the  work  of  drilling  and  blasting  the  rocky  ledges  form- 
ing the  dangerous  reefs  of  that  obstruction  was  begun. ' 

The  field  work  of  the  Tennessee  Eiver  from  Chattanooga  to  the 
mouth  of  the  French  Broad  Eiver,  provided  for  by  act  of  September  19, 
1890,  was  completed  and  the  office  work  in  the  preparation  of  maps, 
plans,  and  estimates  was  well  advanced. 

During  the  present  fiscal  year  the  maps,  estimates,  plans,  etc.,  per- 
taining to  the  survey  of  the  Tennessee  Eiver  above  Chattanooga  were 
completed  and  report  rendered  February  23, 1893. 

There  being  no  probability  that  the  steamer  McPhersan  could  be  used 
to  advantage  in  the  shoal  waters  of  the  upper  Tennessee  and  its  tribu- 
taries, authority  was  obtained  to  sell  her  for  $3,300  to  Capt.  Geo.  W. 
Goethals,  Corps  of  Engineers,  for  use  upon  the  works  in  his  chai*ge. 
The  McPherson  was  sold  and  the  proceeds  of  sale  duly  credited  to  the 
works  upon  the  Tennessee  ($2,400)  and  the  French  Broad  ($900)  rivers. 
In  place  of  the  McPherson  a  small  steamboat,  the  Stephen  H.  Longy  of 
light  draft  (about  14  inches),  was  built,  at  a  cost  of  nearly  $4,000,  and 
has  proved  well  adapted  to  the  purpose  of  navigating  the  shallow  chan- 
nels of  the  Tennessee  and  French  Broad  rivers.  Four  large  barges  were 
also  built  for  use  upon  the  work,  at  an  aggregate,  cost  of  $1,555. 

At  Soddy  Shoals,  23  miles  above  Chattanooga,  work  was  carried  on 
for  about  four  months,  from  the  middle  of  August  to  the  middle  of 
December;  but  by  reason  of  heavy  rains  and  consequent  high  water 
only  about  three  months'  actual  work  was  accomplished.  About  635 
cubic  yards  of  solid  rock  and  15  cubic  yards  of  loose  rock,  145  snags, 
and  207  overhanging  trees  were  removed  from  channel,  4,052  cubic 
yards  of  dam  built,  and  1,496  cubic  yards  of  old  dam  calked.  The  cost 
per  cubic  yard  of  removing  the  rock  in  place  was  about  $3.40;  of  loose 
rock,  95  cents;  building  riprap  dams,  $1;  calking  old  dams, 93^  cents. 
The  average  cost  of  removing  snags  was  about  $1.75  each,  and  cutting 
of  trees  55  cents  each. 

From  December  to  April  the  fleet  was  at  moorings  in  Chattanooga 
as  a  measure  of  economy  and  safety. 

On  April  18  the  fleet  was  towed  up  to  Caney  Creek  Shoals^  99  miles 
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above  Ohattanooga.  Quarry  and  camp  privileges  were  secured,  quarry 
opened,  1,152  cubic  yards  of  quarry  stripped,  985  cubic  yards  of  stone 
quarried  for  dams,  and  fourteen  overhapging  trees  cut  down.  High 
water  has  greatly  hindered  the  work  on  dams  and  in  channel.  The 
report  of  Mr.  E.  B.  Thacher,  superintendent  in  charge  of  the  works  of 
improvement  on  the  upper  Tennessee  and  its  tributaries,  is  hereto 
appended. 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  ending  June  30, 18^,  was  $22,786.98,  divided  as  follows: 
General  improvement,  $21,467.65;  survey  above  Chattanooga,  $1,319.33. 

The  estimates  for  improviBg  Tennessee  River  above  Chattanooga  amount 

to $340,000.00 

Amount  appropriated 296,000.00 

Amount  (part)  received,  sale  of  steamer  If cPAer«(m 3, 400.  Op 

Amount  expended,  including  outstanding  indebtedness 291, 944. 05 

Money  statement 

July  1, 1S92,  balance  unexpended .-. $1,842.93 

Received  firom  sale  of  steamer  McPhernon 2, 400. 00 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

29,242.93 
June  30, 1893,  amount  expended  during  fiscal  year 20, 675. 35 

Jnly  1,  1893,  balance  unexpended 8,567.58 

.July  1,  1893;  outstanding  liabilities  , 2,111.63. 

July  1,  1893,  balance  available .• 6,455.95 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  tine  30, 1895  44, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  LIEUT.  COL.  HENBT  M.  ROBERT,  CORPS  OF  ENGINEERS, 
UPON  SUBVEY  OP  TENNESSEE  RIYER  FROM  CHATTANOOGA  TO  THE 
JUNCTION  OF  HOLSTON  AND  FRENCH  BROAD  RIVERS,  TENNESSEE. 

[Printed  in  Hoiise  Ex.  Doc.  No.  2S2,  Fifty-second  CongreM,  Moond  MMion.] 

Nashville,  Tenn.,  February  23^  1893. 

General  :  I  have  tbe  honor  to  forward  herewith  the  report  of  Gi^t. 
John  Biddle,  XJ.  S.  Corps  of  Engineers,  on  the  survey  of  the  Tennes- 
see Biver  <^from  Chattanooga  to  the  junction  of  the  Holston  and 
French  Broad  rivers,"  about  4  miles  above  Enoxville,  Tenn.,  the  entire 
distance  covered  by  the  survey  being  about  188  miles.  The  report  is 
accompanied  by  109  detailed  maps,*  nearly  3  feet  by  4  feet,  and  2  index 
maps.* 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $15,000 
for  making  ^<  a  careful  and  comprehensive  survey  of  said  river,  from 
Chattanooga  to  the  junction  of  the  Holston  and  French  Broad  rivers, 
with  a  view  of  ascertaining  to  what  extent  the  navigation  of  the  river 
is  capable  of  improvement,  and  the  cost  of  the  same,  and  the  prepara- 
tion of  suitable  plans  therefor." 

The  field  party  was  organized  May  10, 1891,  and  the  field  work  com- 
pleted October  31, 1891,  while  the  work  on  the  maps  and  report  has 
taken  to  the  present  time.    Lieut.  Col.  John  W.  Barlow,  Corps  of 

•  Not  printed. 
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Engineers,  was  in  charge  of  the  district  until  October  23, 1891,  only  a 
few  days  before  the  completion  of  the  field  work. 

The  Tennessee  Eiver,  from  its  head  to  Ch^fttanooga,  about  188  miles, 
has  usually  a  limestone  bed,  covered  with  a  thin  layer  of  gravel  and 
sometimes  sand.  The  fall  in  this  distance  is  179.7  feet,  or  an  average 
of  about  1  foot  per  mile.  There  are  thirty-four  shoals  with  less  than  3 
feet  at  low  water,  the  xmrtion  with  less  than  2  feet  averaging  nearly 
800  feet  in  length  at  each  shoal;  andfifby-four  shoals  wit^  less  than  3 
feet  for  an  average  length  of  nearly  2,500  feet  on  each  shoal.  As  we 
go  to  still  greater  depths  the  amount  of  improvement  to  be  done  in- 
creases rapidly  to  get  4  feet,  requiring  the  improvement  of  at  leasl 
sixty  bars  for  an  average  length  of  about  4,000  feet  each. 

Captain  Biddle  is  of  opinion  that  the  river  is  susceptible  of  improve- 
ment to  5  feet  depth,  but  thinks  the  cost  will  be  $3,000,000,  against 
$600,000  for  a  3-foot  channel,  and  that  the  advantage  to  conmieroe 
would  not  at  present  justify  the  additional  expense. 

I  concur  in  the  opinion  of  Captain  Biddle  that  a  3- foot  low- water  navi- 
gation should  be  first  secured,  and  then  it  will  be  time  to  consider  tbt 
question  of  further  improvement.  To  obtain  this  in  twenty  years  it 
will  be  necessary  to  get  an  appropriation  of  $60,000  firom  every  Con- 
gress during  this  period.  The  Tennessee  is  so  dependent  upon  itn 
great  tributaries  that  this  upper  portion  will  not  require  more  than  t 
3-foot  channel  at  low  water  until  after  they  have  been  improved. 

The  estimates  for  work  of  this  kind  must  necessarily  be  very  rough. 
Col.  S.  H.  Long  aimed  at  getting  2  feet  depth  at  an  estimated  cost  of 
about  $10,500.  Maj.  W.*McFarland  estimated  for  a  3-foot  channd 
$175,000  in  addition  to  the  $50,000  appropriated  in  1852.  This  estimate 
of  Major  McFarland'p  was  increased  in  1877  to  $225,000,  and  in  1884 
to  $300,000,  and  in  1891  this  was  increased  to  $340,000,  of  which  $296,000 
have  been  already  appropriated.  The  $600,000  estimated  as  the  cost 
of  now  obtaining  a  3-foot  channel  is  in  addition  to  all  amounts  heretofore 
appropriated,  and,  in  my  opinion,  is  a  fairly  approximate  estimate,  con- 
sidering the  many  uncertain  elements  involved,  and  not  allowing  for 
contingencies  of  engineering.  The  experience  of  the  past  has  shown 
that  a  few  inches  change  in  the  water  level  may  add  50  or  even  100 
per  cent  to  the  cost  of  such  work.  The  estimate  is  based  on  shallow- 
rock  excavations,  costing  $4;  and  stone  dams  and  shore  protection,  $3 
per  cubic  yard,  and  the  removal  of  gravel,  $1  per  foot  of  channel,  which 
agrees  closely  with  experience  on  the  Upper  Tennessee  River. 

The  plan  of  improvement  proposed  is  the  same  as  that  now  in  prog- 
ress, which  has  proved  very  satisfactory.  Usually  the  waterway  is 
reduced  in  width  at  low  water  by  the  construction  of  a  cross  dam  from 
one  bank,  with  its  crest  about  2  feet  above  low  water.  If  there  is  an 
island  or  bar  above  low  water  the  dam  connects  the  shore  with  the 
island  or  bar.  Otherwise,  a  longitudinal  dam  runs  downstream  from 
the  end  of  the  cross  dam,  if  the  river  is  very  wide,  which  is  usually  the 
case  at  the  shoals.  Check  dams  are  then  built  firom  one  side  or  the 
other  of  this  narrowed  channel,  these  check  dams  being  put  in  suc- 
cessively as  they  may  be  required  to  give  a  uniform  gentle  slope  to  the 
water's  surface  at  low  water.  Rocky  reefs  and  bowlders  as  wrfl  as 
gravel  'are  removed  from  the  channel,  the  latter  sometimes  with  a  plow 
and  a  scraper.  The  dams  used  extend  about  2  feet  above  low  wat^^ 
with  side  slopes  of  1  on  1,  and  a  width  of  8  feet  fi)r  longitudinal  and 
10  feet  for  cross  dams.  To  make  such  improvements  economically  re- 
quires a  mau  of  good  judgment  to  be  on  the  ground  while  the  work  is 
in  progress  to  see  the  effect  of  each  dam  as  built.    The  work  must 
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generaUy  be  done  while  the  river  is  but  little  above  its  low  stage,  and 
tiierefore  a  large  fleet  of  boats  mast  be  kept  for  this  service  so  as  to 
press  the  work  rapidly  daring  the  most  favorable  season. 

In  carrying  on  this  work  I  do  not  think  it  best  to  aim  at  getting  3  feet 
at  once  at  every  shoal  improved,  though  blasting  wherever  done  should 
always  be  carried  to  the  Ml  depth  required  for  a  3-foot  channel,  as  the 
expense  would  be  but  little  more  than  for  a  foot  less.  Judgment  should 
be  used  in  improving  the  worst  shoals  and  the  worst  parts  of  these,  so 
as  to  help  navigation  as  quickly  as  possible. 

In  conclusion,  I  would  say  that  it  is  i>ossible  that  the  Tennessee 
Biver,  from  the  Junction  of  the  Holston  and  French  Broad  rivers,  is 
capable  of  being  made  navigable  to  a  depth  of  5  feet  at  low  water  with- 
out the  use  of  locks  and  dams,  but  the  cost  would  be  very  great.  As 
the  river  should  be  first  improved  to  a  depth  of  3  feet,  and  as  this  will 
in  all  probability  take  twenty  years,  it  is  better  to  wait  until  then  to 
estimate  the  cost  of  farther  improvement.  Captain  Biddle  roughly  esti- 
mates that  a  5-foot  channel  can  be  obtained  for  about  $3,000,000. 

A  3-foot  channel  is  greatly  needed,  and  can  be  obtained  at  a  cost 
which  is  fully  justified  by  the  present  and  future  demands  of  commerce. 
I  would  estimate  the  cost  of  a  3-ibot  channel  as  follows: 

Eatimaie, 

225)000  cnbio  yards  dams,  at  $2 $450,000 

10,000  cabio  yards  riprap,  at  $2 20,000 

20,000  cubic  yards  rock  excavation,  at  $4 80, 000 

20,000  linear  feet  dredging,  at  $1 20,000 

Coutingenoies ^ 80,000 

Total 650,000 

This  estimate  is  based  upon  the  work  being  pressed  with  vigor.  Be- 
sides, the  increased  cost  due  to  smaU  appropriations,  extending  the 
work  over  a  great  many  vears,  involves  an  increased  cost  due  to  the 
maintenance  and  repair  oi  the  dams  during  the  progress  of  the  work. 
If  we  allow  only  IJ  per  cent  per  annum  of  the  cost  of  the  improvement 
for  repairs  and  maintenance,  it  will  be  readily  seen  that  something  like 
$10,000  will  be  required  annually  for  this  purpose  after  the  completion 
of  the  work.'  When  the  work  is  two-thirds  completed  the  annual 
charge  for  maintenance  and  repairs  would  be  $6,500,  or  for  the  next 
ten  years  it  would  amount  to  $65,000,  even  if  no  additional  work  were 
done. 

Very  resi)ectfiilly,  your  obedient  servant, 

Henbt  M.  Bobebt, 
Lieut.  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chi^o/EngineerSj  TJ.  S.A. 


SEPORT  07  CAPT.  JOHN  BIDDLE,  COBPS  OF  ENGDfEEBa 

Nashville,  Tknn.,  January  S8, 189S, 

COLOKEL:  I  have  the  honor  to  tabmit  the  foUowing  report,  with  accompanying 
mapa,  of  the  survey  of  the  Tennessee  River  firem  Chattanooga  to  junction  of  Uof 
atou  and  French  Broad  riven  made  under  the  act  of  Congress  dated  September  19, 
1890,  as  foUows : 

"  Improving Tenneshee  Biver  above  Chattanooga,  Tenn. :  Continuing  improvement, 
$30,000,  of  which  $15,000,  or  so  much  thereof  as  may  be  necessary,  shall  be  used  in 
making  a  careful  and  comprehensive  survey  of  said  river  from  Chattanooga  to  the 
Junction  of  the  Uolston  and  French  Broad  rivers,  with  a  view  of  ascertaining  to 
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what  extent  the  navigation  of  the  river  is  capable  of  improvement  and  Uifl  cost  «f 
the  same  and  the  preparation  of  suitable  plans  therefor.'' 
The  report  is  divided  into  the  following  heads : 

I.  Field  and  office  work. 
II.  General  description  of  river. 

III.  Detailed  description  of  river. 

IV.  Project  for  improvement. 
V.  Tables: 

Table  1.  Shoals  and  depths. 
Table  2.  Distances. 
Tables.  Elevations. 
Table  4.  High  water. 
Table'5.  Discharge  measurements. 
Table  6.  Current  measurements. 
Table  7.  Description  of  bench  marks. 
Table  8.  List  ox  maps. 

L— FIELD  AND  OFtlCB  WORK. 
FIELD  WORK. 

The  general  scope  of  the  field  work  was  as  follows:  To  determine  the  length* 
width,  and  general  topographv  of  the  river;  to  determine  the  level  of  the  water  siir- 
face  at  the  time  of  survey,  and  as  closely  as  possible  the  low- water  surface,  particu- 
larly the  fall  at  shoals ;  to  sound  the  river  thoroughly,  locatinfj^  all  obstruotoons  and 
ascertaining  the  character  of  the  bottom ;  to  obtain  data  showing  the  stages  of  higb 
water,  the  effect  of  improvements,  the  chances  in  the  bed,  etc. ;  to  determine  w 
discharge;  to  establish  a  system  of  bench  manes  for  future  reference;  to  collect  an/ 
information  pertaining  to  the  improvement  of  the  river.  The  topography  of  the 
banks  was  considered  subordinate. 

Party. — ^The  party  was  organized  mostly  at  Chattanooga  on  May  10, 1891,  and  thea 
proceeded  on  the  U.  S.  6.  McPherson  up  the  river  to  point  of  beginning  of  survey. 
Three  quarter  boats,  two  for  use  on  survey  and  one  for  river  work,  were  taken  is 
tow.  The  trip  took  eight  days,  considerable  delay  being  experienced  in  passing  the 
various  rapids,  due  to  the  inability  of  the  steamer  to  stem  them  with  her  tow  and 
the  consequent  necessity  of  warping  through.  At  almost  every  rapid  £rom  White 
Creek  Shoals  to  head  of  survey  a  rope  had  to  be  laid.  As  the  steamboat  had  no  stem 
capstan  warping  was  very  slow  work. 

The  party  was  employed  at  the  capstan,  in  general  steamboat  work,  also  in  mak- 
ing stadia  rods,  fitting  cross  hairs  in  transits,  and  making  general  preparations. 

At  Knoxville  the  organization  was  completed,  with  the  exception  of  a  few  changes 
made  later.  The  party  consisted  of  J.  L.  Van  Omum,  assistant  engineer ;  S.  W.  Fnt- 
coin,  assistant  engineer;  John  Henson,  pilot;  L.  D. Hollingsworth,  H. G.  Crowder. 
and  P.  D.  Cunningham,  instrument  men;  B.  F.  Cheatham,  Thomas  £van8,  W.  H. 
Gowen,  J.  A.  Isbell,  W.  H.  D.  Moore,  C.  R.  Toms,  Charles  Trabue,  £dw.  Trabae,  Allea 
Van  Omum,  rodmen ;  one  cook,  one  cabin  boy,  and  nine  to  eleven  laborers. 

The  means  of  transportation  and  for  quarters  were  two  quarter  boats  floating  with 
the  current,  and  six  to  eight  rowboats  and  canoes. 

Work  in  the  field  was  begun  on  May  21, 1891.  The  jparty  was  disbanded  October  1* 
excepting  a  small  force  that  was  kept  at  work  until  October  31. 

Flan  of  work, — All  measurements  were  taken  by  the  stadia.  The  original  reading 
of  the  wires  and  their  permanency  were  tested  f^om  time  to  time  by  a  steel  tape. 

The  transit  work  wae  done  by  two  parties,  one  working  on  either  side  of  the  river, 
and  connecting  with  each  other  at  points  averaging  not  over  2  miles  apart.  Angles 
were  calculated  to  the  true  north.  Azimuths  were  determined  bv  obiMrvations  on 
Polaris  about  every  15  or  20  miles,  and  the  magnetic  bearing  of  each  course  was  read 
as  a  check.  The  line  run  was  plotted  day  by  day  to  detect  errors  in  time  for  eorree* 
tion. 

Leveling  was  done  by  two  parties,  working  as  far  as  possible  on  opposite  sides  of 
the  river,  connecting  at  frequent  intervals,  taking  water  surfaces  when  necessary  to 
determine  slope  of  river.  Whenever  any  serious  discrepancy  in  the  two  lines  showed 
itself  the  lines  were  rerun. 

Soundings  were  made  and  located  by  a  separate  party.  The  method  was  that  of 
polar  coordinates.  A  transit  was  placed  at  a  convenient  point,  its  backsight  takes 
on  a  second  point.  A  stadia  was  held  in  the  sounding  boat,  and  the  an^le  and  dis- 
tance read  from  the  transit  at  about  every  third  or  fourth  sounding.  Signals  were 
arranged  with  flags  between  the  observer  and  the  boat.  The  position  of  the  truisii 
and  backsight  were  located  by  the  transit  parties.    The  soundings,  at  ttom  abont  10 
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to  25  feet  apart,  were  made  wHh  a  pole  up  to  about  12  feet  deep,  and  then  with  a 
lead  line. 

Cross  lines  were  sounded  the  whole  len^h  of  river  at  intervals  of  from  75  to  600 
feet  according  to  depth.  In  very  shallow  places  additional  lines  up  and  down  stream 
were  sonnded.  The  channel  was  likewise  located  and  sounded.  The  total  number 
of  souudinffs  was  about  170,000. 

Tne  method  of  reducing  soundings  to  low  water  was  as  follows:  Ganges  were  read 
at  six  points  along  the  river  continuously  throughout  the  season.  On  four  of  these 
low- water  mark  had  been  established.  A  daily  gauge  was  kept  at  the  boat.  At  the 
bead  and  foot  of  each  shoal  and  at  intermediate  places  in  long  stretches  stakes  were 
driven  showing  stage  of  water  at  time  of  survey.  At  the  lowest  water  of  the  year — 
about  1.2  feet  at  Chattanooea  and  0.7  foot  at  Knoxville — the  fall  from  time  of  survey 
was  read.  Knowing  the  fall  from  this  low  state  to  absolute  low  water  at  four  points, 
the  others  were  reduced  proportionately.  In  a  stream  like  the  Tennessee,  where  the 
bed  is  almost  permanent,  this  method  could  be  pursued  with  sufficient  accuracy. 
The  final  stage  of  observation  was  so  low  tbat  the  dams  showed  tbeir  frill  effect. 

As  the  transit  parties  proceeded  more  rapidly  than  the  sounding  party,  extra  work, 
such  aa  boring  for  ascertaining  bottom  in  shoal  places,  establishing  bench  marks, 
soundings  in  back  channels,  etc.,  was  done  by  the  former. 

Borings  were  made  with  a  round,  pointed  steel  rod,  driven  by  a  sledge.  They  had 
for  object  determining  the  distance  of  solid  rock  below  the  surface  of  bed.  Bench 
marks  were  usually  bolts  6  inches  long,  driven  to  about  1  inch  of  head  in  a  hole 
drilled  in  the  rock.  The  lower  end  of  the  bolt  was  split  and  a  wedge  inserted. 
Striking  on  the  head  of  bolt  forced  the  flanges  firmly  against  the  sides  of  the  hole. 
Cross  marks  cut  in  the  rock  and  lettering  with  paiut  served  further  to  locate  the 
bench  marks.  When  no  rock  ledges  were  near  at  hand  the  bench  marks  were  stones 
sunk  in  the  ground. 

Current  measurements  for  discharge  were  taken  at  the  lowest  stage  for  the  year 
1891.  at  points  below  Knoxville  and  Loudon  on  the  Tennessee  River,  and  at  points 
on  the  clinch  and  Hiwassee  rivers  about  a  mile  above  the  mouths.  In  1892  the  dis- 
charge was  measured  at  Soddy  Shoals.  The  instrument  used  was  a  Buff  &  Berger 
electric  meter.  It  was  rated  by  rowing  over  a  laid-off  course  on  a  piece  of  still  water. 
Additional  measurements  of  discharge  were  obtained  from  other  ooservers.  Current 
measurements  for  velocity  of  rapids  were  taken  at  several  points,  as  shown  in  ap- 
pended table. 

Frogrea, — The  progress  in  that  part  of  the  river  above  the  mouth  of  the  Clinch 
River  was  ranch  slower  than  below  that  point.  On  account  of  the  greater  narrow- 
ness and  crookedness  of  the  boat  channel,  its  less  depth,  and  the  greater  variation 
of  level  of  river  due  to  rises  while  work  was  being  carried  on,  it  was  necessary  to 
more  thoroughly  locate  the  bottom  in  the  upper  section  than  in  the  lower,  and  the 
water  being  generally  higher  the  work  was  more  difficult.  More  loss  of  time  through 
bad  weather  was  also  experienced  in  the  earlier  part  of  the  survey  than  subsequently, 
and  the  more  thorough  organization  and  greater  experience  of  the  party  faeilitatea 
work  in  the  latter  section. 

From  the  point  of  beginning  to  mouth  of  .Clinch  River,  a  distance  of  84.3  miles, 
it  took  87  days,  or  an  average  of  a  little  less  than  a  mile  per  day,  includingSundays, 
rainy  days,  etc.  From  jnouth  of  Clinch  to  Chattanooga,  a  distance  of  103.8  miles, 
it  took  46  days,  or  2^  miles  per  day. 

Accuracjf  of  $tadia  work, — This  can  be  Judged  in  this  cabe  only  by  comparing  the 
two  transit  lines,  as  the  geodetic  position  of  Chattanooga  has  not  been  determined 
with  sufficient  exactness  to  be  of  value.  The  soundings  oeing  located  by  the  transit 
also  served  as  a  general  check.  The  two  transit  lines  were  run  independently  by 
separate  parties.    The  lines  were  connected  about  every  2  miles. 

The  comparison  was  made  by  adding  the  latitudes  and  the  departures  of  each  line 
from  the  head  of  survey  to  mouth  of  Clinch  River,  from  the  month  of  Clinch  to 
Chattanooga,  and  from  the  head  of  survey  to  Chattanooga.  The  difference  of  these 
results  divided  by  the  sums  gives  the  rate  of  error,  as  foUows: 

Error  of  olonng, 

I>epar> 
tore. 


From  besd  of  mtrrey  to  mouth  of  Clinch 1-2300  1-4500 

From  mouih  of  Clinch  to  Chattanooga 1-1700  1-1000 

IVom  hMd  of  tanrey  to  Chattanooga 1-5300         1-1500 


sua  93 ^147 
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The  ayerage  error  of  closing  of  the  small  traversed  fonned  each  tinle  the  lines 
were  connected,  as  follows : 

Average  error  of  closing  amaU  traverses. 


From  head  of  snrvey  to  Clinch  Rirer 
From  Clinch  Biver  'to  Chattanooga. . . 
From  head  of  survey  to  Chattanooga. 


The  degree  of  accuracy  obtained  in  the  section  above  the  month  of  the  Clinch 
Biver  is  greater  than  tiiat  in  the  section  below  on  account  of  the  difference  9i 
method  pursued.  Above  tliis  point  each  transit  party  remained  as  much  as  possi- 
ble on  its  own  side  of  the  river  and  took  comparatively  short  readings.  Below 
the  Clinch,  on  account  of  the  fields  of  very  high  and  thick  corn  and  the  heaTy 
fringe  of  timber,  it  was  impracticable  usually  to  proceed  along  the  banks,  and 
therefore  it  became  necessary  to  take  zigzag  views  across  the  river,  these  oitGi 
calling  for  very  long  sights.  The  upper  part  of  the  river  thus  more  nearly  repi»- 
sents  ordinary  accuracy  obtainable  with  stadia. 

Accuracy  of  level. — In  the  early  part  of  the  survey  the  instruments  used  were  cW 
and  parts  of  the  lines  had  to  be  several  times  rerun.  These  instruments  were 
replaced.  In  places  on  the  lower  river  long  sights  were  sometimes  necessary.  1b 
such  cases  it  was  always  endeavored  to  take  equal  sights.  The  levels  were  rem- 
pared  daily  and  the  readings  brought  together.  A  line  was  afterwards  run  conn«ct- 
ing  Chattanooga  and  Enoxville  along  tne  line  of  the  railroad,  and  then  prolonjprd 
to  head  of  survey,  using  all  the  accuracy  obtainable  by  ordinary  leveling. 

Comparing  this  last  Tine  with  the  average  of  the  two  level  lines  along  the  river, 
it  is  found  that  the  difference  between  them  from  Chattanooga  to-London  is  0.3  foot, 
and  from  Chattanooga  to  mouth  of  French  Broad  River,  1.3  fe^t. 

Taking  the  mean  as  the  true  elevation,  thus  giving  to  the  line  run  along  the  rail* 
road  a  weight  equal  to  the  average  of  the  other  two,  we  have  a  total  difference 
between  the  mean  and  the  extremes  of  0.65  foot.  Since  the  distance  is  188  mUea. 
the  difference  per  mUe  is  0.0035  foot,  and  per  foot,  0.0000007  foot.  Comparison  was 
also  made  with  the  levels  of  the  railroads  centering  at  Knoxrilld  and  Chattanooga, 
The  general  accordance  was  good. 

OFFICE  WORK. 

The  office  force  consisted  of  one  regular  draftsman,  not  employed  continuonslj, 
and  from  one  to  three  assistant  draftsmen.  The  time  taken  was  about  fonrtoea 
months. 

There  are,  pertaining  to  the  survey,  109  regular  maps  and  two  index  maps.  The 
size  of  the  border  is  3'  10"  by  2'  10".    Tracings  were  made  of  all  the  maps. 

The  scale  is  usually  1:  ^000,  except  in  long  pools,  where  it  is  1: 4000.  In  shoal 
places  profiles  of  the  bottom,  showing  also  stage  of  water  at  time  of  survey  and  tW 
low^water  surface,  as  calculated,  are  drawn  on  the  maps.  The  horizontal  scale  of 
profiles  is  1 :  4000 ;  the  vertical,  1 :  40. 

Soundings  are  entered  in  sufficient  number  to  show  all  known  variations  in  tin 
bottom. 

The  topography  was  put  on  the  maps  with  rollers  devised  by  Mr.  J.  A.  Ockerson.  C. 
E.,  and  names  with  a  lettering  device  also  designed  by  him.  The  titles,  legend,  arrows* 
stations,  etc.,  were  printed  with  electrotype  plates.  Rubber  stamps  werp  trifd 
without  success.  It  was'difficult  to  make  the  pressure  even,  and  the  stamp  soon 
wore  out.  Wooden  plates  were  also  tried,  but  proved  inferior  to  the  electrotypes. 
The  latter  worked  well.  Frames  were  constmcted  to  hold  the  plates  sand  itHin!%  an 
even  and  hard  pressure.  The  rollers  were  satisfactory,  especially  on  large  anrfaceA- 
For  a  narrow  baud,  such  as  the  border  of  willows  which  Hnes  the  banks  alnrnst  the 
whole  length  of  the  river,  it  was  found  best  to  use  a  short  piece  of  electrotype. 
This  gave  a  better  defined  border  than  a  roller. 

The  lettering  device  should  be  larger,  so  as  to  hold  more  letters;  otherwise  it  wa* 
satisfactory. 

After  experience  with  the  apparatus,  one  di'aftsman  averaged  three  and  one-^ialf 
to  four  hours  per  map  when  there  were  a  number  to  work  on.  This  included  nni- 
ting  in  the  titles,  legends,  etc.,  the  topography,  the  lettering,  and  final  retouching. 

The  paper  should  be  smooth ;  eggshell  paper  is  not  suitab^.  Tracing  linen  works 
weJlli  but  takes  long  to  absorb  the  ink  so  as  to  be  dry.    The  method  of  uaing  th« 
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rollers  Is  to  place  transparent  paper  on  the  map,  cut  ont  with  a  kniie  the  jHota 
where  the  topocraphy^  is  to  he  printed,  and  then  press  over  with  the  roller.  The  paper 
to  be  cut  should  he  thin  and  have  some  stiffness.  To  cover  names,  houses,  creeks,  eto., 
Mr.  Ookerson  recommends  the  use  of  starch.  It  was  found  in  this  office  that  a  little 
Htrin  of  paper  answered  the  purpose  In^ttor. 

Tne  ink  should  dry  readily ;  German  printing  ink  answered  well  on  the  paper.  It 
takes  a  couple  of  weeks  to  dry  thoroughly  in  this  climate.  It  can  be  thinned  with 
coal  oil  or  made  to  dry  better  with  Japan  drier.  On  tracing  linen  it  does  not  dry 
reaiUly .  Insurance-policy  black  ink,  although  a  cheaper  grade  of  ink,  dries  more  rap- 
idly and  has  been  used  exclusively  on  the  tracings. 

Without  the  devices  it  would  have  been  impossible  to  complete  the  maps  with  the 
funds  available  for  the  survey. 

The  plane  of  reference  for  the  levels  wae  taken  at  the  Eero  of  the  Chattanooga 
gauge,  assumed  to  be  630.64  feet.  The  history  of  that  elevation  is,  as  far  as  I  can 
ascertain,  as  follows:  In  1871  Mr.  F.  T.  Hampton,  assistant  engineer, under  Mig.  W. 
McFarland,  Corps  of  Engineers,  established  a  bench  mark  on  the  coping  of  the  old 
First  National  Bank  building,  on  the  southwest  comer  of  Sixth  and  Market  streets, 
Chattanooga.  This  place  wus  indicated  by  a  small  cut  about  l^-  by  one-half  inch 
on  the  coping  of  the  north  side.    The  elevation  was  assumed  at  IGO. 

In  1875  Major  McFarland  had  a  gauge  placed  in  the  river  showing  high  and  low 
water,  and  referred  to  this  bench  mark.  About  1876  the  height  above  sea  level  was 
determined  by  barometrical  observations  and  comparison  with  railroad  surveys,  and 
the  gauge  was  turned  over  to  the  Signal  Department  by  Maj.  W.  R.  King,  Corps  of 
Engineers.  In  1881,  the  gan^  having  become  displaced,  it  waa  relocated  as  before 
by  Mr.  Robert  Hooke,  now  city  engineer  of  Chattanooga. 

Later  the  elevation  above  sea  level  was  again  determined  under  Mr.  B.  L.  Gould- 
ing,  of  the  Signal  Ser\'ice,  assisted  by  the  United  States  Engineer  Office  and  by  Mr. 
F.  E.  Fairleigb,  city  engineer  of  Chattanooga.  This  elevation  was  connected  with 
the  railroad  surveys  of  the  East  Tennessee,  Virginia  and  Georgia  and  of  the  Western 
and  Atlantic  railroads.  Later  a  steel  gauge  replaced  the  wooden  one  at  the  bluff 
above  the  county  bridge,  as  it  exists  to-day,  and  in  the  winter  of  1891-'92  an  extra 
gauge  was  placed  on  a  pier  of  the  bridge.  The  elevations  above  sea  level  differ  but 
slightly  from  each  other,  and  as  finally  determined  are : 

Feet. 

Elevation  of  sero  of  gauge 630.  M 

Elevation  of  bench  mark  at  Sixth  and  Market  streets 684.02 

Cost, — ^The  cost  of  the  survey  was  $15,000,  of  which  about  $11,000  were  spent  on 
field  work  and  $4,000  on  office  work. 

n. — GENKRAL  DBSCRIPTION  OV  BIVKS. 

The  Tennessee  River  is  formed  by  the  Junction  of  the  Holston  and  French  Broad 
rivers,  about  4^^  miles  above  Knoxville,  Tenn.  It  flows  southwest  51  miles  to  the 
mouth  of  the  Little  Tennessee  River,  its  first  considerable  tributary,  receiving  in 
that  distance  only  one  tributary  other  than  creeks,  the  Little  River. 

From  the  Little  Tennessee  River  it  flows  west-northwest  to  the  month  of  the 
Clinch  River,  the  second  large  tributary,  84  miles  from  head,  and  then  turning  to 
the  left  flows  south-southwest  to  Chattanooga,  receiving,  150  miles  fi'om  head,  £om 
the  southeast,  the  Hiwassee  River.  The  total  length  above  Chattanooga  is  188 
miles. 

All  these  streams  that  form  the  Tennessee  are  similar  in  kind  and  not.  very  differ- 
ent in  size.  They  rise  in  the  nionntains  of  Virginia  and  North  Carolina  and  flow 
down  over  rocky,  winding  beds  to  their  months.  They  are,  except  the  Holston, 
navigable  at  ordinary  stages  for  some  distance  above  their  mouths,  and  the  French 
Broa4  and  Hiwassee  have  regular  steamboat  service. 

The  Tennessee  River,  above  Chattanooga,  passes  through  or  forms  the  boundary 
of  the  following  counties  of  Tennessee:  Knox,  Bloont,  London,  Roane,  Rhea,  Meigs, 
James,  and  Hamilton.  From  the  geological  map  of  that  State,  1888,  the  principal 
formations  of  these  counties  are : 

Knox  County,  limestone,  with  excellent  marble;  Blount  County,  limestone,  marble, 
sandstone,  iron,  copper;  Loudon  County,  limestone,  marble;  Roane  County,  lime- 
stone, sandstone,  iron,  coal;  Rhea  Connty,  limestone,  sandstone,  iron,  coal;  Meigs 
County,  limestone,  iron;  James  Connty,  limestone,  sandstone,  shales,  iron;  Hamil- 
toii  County,  limestone,  sandstone,  coal,  iron. 

I'Yom  the  head  of  the  river  to  the  month  of  the  Little  Tennessee,  and  from  the 
mouth  of  the  Clinch  to  Chattanooga,  the  river  flows  in  the  direction  of  the  upturned 
geological  formations.  Between  Uie  Little  Tennessee  and  the  Clinch  it  cuts  through 
these  formations.  No  difference  was  distinguished  in  the  river  as  far  as  navigation 
is  concerned  in  the  two  parts.    The  bed  of  the  river  is  usually  limestone  rock  covered 
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with  a  thin  layer  of  gravel  and  occasionally  eand.  Good  stone  for  darns  can  be 
obtained  near  any  point.  While  all  Idie  country  has  excellent  oiiucral  resources, 
agriculture  is  still  the  main  dependence  of  the  inhabitants.  The  bottom  lands,  and 
especially  the  islands,  are  very  fertile.  Good  springs  are  fre<|uent.  The  river  water 
is  good,  but  it  is  not  very  palatable  in  hot  weather  without  ice. 

The  river  is  winding,  especially  in  the  upper  part.  The  concave  bank  is  asually 
steep  and  high,  often  of  rocky  bluffs ;  the  projecting  points  are  low  and  arable.  The 
banks  are  protected  almost  contiuuously  by  a  willow  or  timber  growth,  and  there  is 
but  little  cutting  or  washing  away.  The  islands  seem  generally  to  be  increasing  at 
the  upper  end.  They  are,  as  a  rule,  covered  by  a  growth  of  timber  at  the  head  and 
foot.  Side  channels  show  a  tendency  to  close  up.  In  cert<ain  places  bars  are  fonn> 
ing,  but  the  action  is  slow.  Dams  are,  as  a  rule,  tightening  by  material  carried  by 
the  current.  Altogether  the  bed  of  the  river  is  exceptionally  permanent  and  all 
improvements  of  lasting  value.  The  channel  has  changed  but  little  in  the  last  tifte^i 
years. 

The  cities  along  the  river  are  Chattanooga  and  Knoxville.  The  smaller  places 
are  Louisville,  Concord,  Lenoir  City,  Loudou,  and  Kingston.  Lenoir  City  is  a  new 
place  started  b^  a  company.  From  the  Clinch  to  Chattanooga  there  are  no  settle- 
ments of  any  size  along  the  river,  though  several  towns  are  found  a  few  miles  hark. 
In  general  the  country  is  not  thickly  settled.  The  land  is  quite  thoroughly  culti- 
vated. 

The  season  of  navigation  for  the  Tennessee  River  usually  lasts  most  of  the  year. 
During  the  period  of  deep  water  larger  boats  are  used  and  more  frequent  trips 
are  made.  The  average  stage  of  water  for  Chattanooga  for  eighteen  years,  from 
1874  to  1891,  inclusive,  is  as  follows : 


Above—  I>ay8- 

40  feet 2 

30  feet 7 

20  feet 19 

10  feet : 68 

5  feet 197 


Above —  Dmy. 

4feet 242 

3feet 282 

2feet 322 

Ifoot 356 

Ofoot 386 


Above — 
4  feet 
3  feet 
2  feet 
Ifoot 


.  m 

.  158 
..  246 
..  338 


Ofoot S6o 


These  stages  of  water  are  not  continuous,  but  represent  at  times  sodden  rises  and 
falls,  so  that  the  number  of  days  of  navigation  corresponding  to  a  certain  stage 
would  be  less  than  that  given.  Low  water  occurs  usually  in  the  autumn,  and  high 
water  from  January  to  April,  though  rises  may  come  at  any  time.  The  highest  ar- 
erage  for  ten  years  was  on  Januai-y  22,  with  17.5  feet,  and  the  lowest  on  October  2, 
wiuL  1.4  feet.*  The  highest  water  recorded  was  on  March  11,  1867,  58  feet;  and  the 
0  was  reached  for  several  days  in  September,  1881  and  1883.  The  river  at  Chatta- 
nooga is  generally  higher  and  keeps  the  rises  longer  than  above,  as  at  Knoxville. 
The  data  lor  the  latter  point  are  not  CQ^nplete,  as  the  Unite<l  States  Signal  Serrioe 
takes  observations  only  during  high  water.  An  average  of  two  years,  1875  and  1876^ 
at  Knoxville  gives: 

Above —  Days. 

40  feet 1 

30  feet 2 

20  feet 5 

15  feet 10 

10  feet 24 

5feet 71 

While  these  data  do  not  cover  a  long  enough  time  to  give  a  ^^ood  average,  yet 
they  will  represent  fairly  well  a  coroparinon  between  the  two  points,  Chattanooga 
and  Knoxville,  and  show  the  greater  duration  of  higher  stages  at  the  former  piace. 
The  relative  possibilities  of  navigation  of  the  lower  river  as  compared  with  the 
upper  are  therefore  better  than  would  appear  from  the  appended  table  of  depths  at 
low  water.  Moreover  it  will  be  noticed  that  above  the  Cunch  River  the  shoals  are 
very  much  shorter  and  steeper,  with  deep  pools  between,  while  below  ^at  point 
the  shoals  are  at  times  a  number  of  miles  long,  with  fairly  good  water  all  the  way, 
but  without  deep  places.  Generally  speaking,  the  Tennessee  River  above  the  Clinch 
is  not  so  suitable  for  navigation  as  below. 

The  general  record  does  not  indicate  that  on  this  river  as  yet  the  high-water  stages 
are  increasing  and  the  low  diminishing,  which  is  liable  to  be  the  case  as  the  country 
is  cultivated. 

Former  surveys  and  examinations. — The  first  recorded  examination  was  made  by  Brt. 
Lieut.  Col.  S.  H.  Ltog,  Topograpbical  Engineers,  in  1830.  The  method  of  examina- 
tion is  not  stated,  but  the  report  and  map  are  exceedingly  accurate.  Based  on  this 
examination,  works  of  improvement  were  undertaken.  Thev  were  not  of  mneh  im- 
portance or  of  lasting  value,  and  we  have  no  complete  record  of  them. 

In  ^87^  f^^  ^»mination  was  made  by  Capt.  L.  C.  Overman,  Corps  of  En{;iiieeri,  and 
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the  present  plan  of  improvemout  is  based  on  his  report,  which  was  sabmitted  by 
M%j.  W.  McFarland,  Corps  of  Engineers,  in  1872. 

In  1875  surveys  of  the  minority  of  the  shoals  between  Knoxville  and  Loudon  were 
made  and  platted,  and  in  the  last  five  years  individual  shoals  have  in  a  few  bases 
been  surveyed  before  making  improvements. 

System  of  improvement, — The  depth  sought  for  by  Colonel  Long  was  2  feet  at  low 
watnr;  to-day,  3  feet  is  the  depth  desired.  The  general  system  followed  from  the 
earliest  Improvement  has  been  to  clear  away  snags,  close  upside  chutes,  narrow  and 
confine  the  channel  by  dams,  cut  through  reefs,  remove  prominent  rocks,  and  at 
times  to  clear  away  gravel  bars.  For  the  latter  tbe  force  of  the  confined  current  has 
usually  been  considered  sufficient.  The  general  effect  has  been  good.  The  navigation 
has  bt^n  greatly  improved.  The  depths  desired  haye,  however,  not  been  obtained 
in  a  humber  of  cases,  as  is  shown  by  appended  table  of  depths.  The  works  are  of  last- 
ing value.  Bars  are  forming  at  the  foot  of  longitudinal  training  walls  and  around 
some  of  the  dams,  but  this  formation  is  slow. 

Esiimaies  and  txpenditurc$, — The  estimate  of  Colonel  Long  was  abont  $10,500,  of 
course  a  very  small  and  insnfQcient  one.  Some  appropriations  were  made  by  the 
State  and  work  carried  on,  but  there  is  no  record  of  the  work,  and  it  did  not  prove 
of  lasting  value.  The  first  appropriation  by  the  National  Government  was  made  in 
1852  of  ^,000;  this  was  expended  about  1853  by  Col.  J.  McClellan,  topogrHphical 
engineer.  Since  1872  a  regular  system  of  estimates  and  appropriations  has  be«n  car- 
ried out. 

The  first  estimate  was  in  1871,  $175,000.  It  was  increased  first  to  $225,000  in  1877, 
then  in  1884  to  $300,000,  and  in  1891  to  $340,000.  Ofthi«  amount  $296,000  have  been 
appropriated  and  expended.    This  does  not  Include  the  $50,000 appropriated  in  1852. 

The  appended  table  of  depths  shows  how  insufficient  even  toe  greatest  of  these 
estimates  has  proven.  This  is  due,  in  part,  to  the  uncertainty  of  regular  and  adequate 
appropriations. 

Commerce, — The  steamboat  commerce  of  the  river  consists  in  bringing  the  farmer's 
produce  to  market,  in  supplying  him  with  merchandise,  in  taking  iron  ore  and  coal 
from  the  mines  to  various  points,  bringing  sand  for  building,  etc.  The  steamboat 
lines  running  regularly,  when  water  allows,  are  between  Chattanooga  and  Kingston, 
including  Eureka  mines;  Chattanooga  and  the  Hiwassee  River:  Kingston  and  Lou- 
dun,  and  a  strip  of  5  miles  from  the  month  of  the  French  Broad  to  Knoxville.  The 
Kingston  and  London  line,  called  the  Emory  River  Transportation  Company,  con- 
nects during  a  part  of  the  year  with  Harriman,  on  the  Emory  River. 

The  commerce  varies  in  quantity  from  year  to  year,  increasingin  some  articles 
and  decreasing  in  others,  but  in  all  not  showing  any  decided  inrrease  or  decrease 
in  the  last  ten  or  twelve  years.  Saw  logs  are  brought  down  in  lar^e  quantities 
from  all  the  tributaries.  These  are  taken  to  various  mills  along  the  line.  A  good 
deal  of  stone  and  sand  is  flatboated  from  the  mouth  of  the  French  Broad  and  other 
points  to  Knoxville,  marble  from  near  Louisville  to  Concord,  and  farmers  take  down 
products  for  short  distances  to  the  various  towns  and  stores  scattered  along  the 
banks. 

Generally  speaking  there  is  no  connnerce  of  any  importance  between  Knoxville 
and  Lenoir  City,  a  distance  of  46  miles.  The  navigation  of  this  part  of  tbe  river 
is  difficult,  but  during  much  of  the  year  it  is  possible.  Steamboat  lines  have  at 
times  been  started,  but  without  success.  Only  occasional  trips  are  made.  This 
is  due  to  the  railroad  that  skirts  along  the  right  bank  from  Knoxville  to  Loudon. 
A  new  railroad  has  recently  been  built  along  the  loft  bank  down  to  about  the  same 
point,  so  that  a  local  commerce  over  that  part  of  the  river  does  not  seem  probable 
at  present.  While,  therefore,  this  part  should  be  considered  in  the  general  improve- 
ment of  the  Tennessee  River,  yet  it  is  believed  that  it  is  the  last  that  need  be  under- 
taken. 

The  total  commerce  for  year  ending  June  30,  1891,  carried  on  or  in  part  on  the 
Tennessee  River  above  Clint tanooga,  was  169,144  tons  and  2,716  passengers.  This 
does  not  include  a  large  but  uncertain  amount  of  stone,  sand,  ana  other  materials 
carried  in  small  boats  and  barges. 

III.— DETAILED  DESCRIPTION  OF  RIYBB. 

The  depths  given  refer  to  the  channel. 

From  the  Junction  of  the  French  Broad  and  Holston  rivers  to  Goose  Neck  Shoal, 
distance  6,000  feet,  the  river  is  deep,  reaching  in  one  place  a  depth  of  50  feet. 

Goose  Neck  Shoal  lies  at  the  head  of  Dickinson  Island.  It  is  formed  by  a  stony, 
gravelly  bar  extending  from  the  island  across  the  river,  with  a  fall  of  0.9  foot  in  600 
feet,  and  a  minimum  channel  depth  of  4.3  feet.  The  gravel  is  of  round  stones  up  to 
8  or  10  inches  in  diameter.  The  bar  seems  to  be  slowly  enlarging  from  the  islands. 
Solid  rock  is  found  from  2  to  3  feet  below  bottom.    There  are  no  improvements. 
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From  Goose  Neck  Sboni  to  MoNntt  Shoal,  3,600  feet,  the  water  is  from  4.5  to  15  feet 
deep,  bnt  very  reefy.    There  are  no  special  difficnlties  of  navigation,  however. 

McNatt  Shoal  is  formed  by  a  series  of  reefs,  partly  covered  with  gravel,  altemat  iog 
in  deep  places  and  ridges.  Fall  0.7  foot  in  1,500  feet.  Least  depth  1.9  feet.  The 
channel  is  very  reefy,  but  this  is  not  considered  a  very  serious  obstruction.  There 
are  no  improvements. 

From  McNutt  Shoal  to  Baker  Shoal,  a  distance  of  6,000  feet,  the  water  is  firom  5 
to  12  feet  deep  and  ofiers  good  navigation. 

Baker  Shoal  consists  of  a  gravel  bar,  over  which  there  is  a  minimum  dej^th  of  1.2 
feet  and  a  fiill  of  0.9  foot,  mostly  concentrated  in  about  300  feet.  There  is  a  small 
reef  near  left  bank.  The  former  channel  ran  near  the  right  bank  and  was  called 
Thompson  Chute.  The  present  channel  is  at  the  left  bank.  The  improvemMits 
comprise  the  removal  of  about  30  cubic  yards  of  loose  rock,  and  the  building  of  a 
dam  about  460  feet  long.  The  dam  is  crescen^shaped  with  the  hollow  upstream. 
It  is  loosely  built,  5  or  6  feet  wide,  and  water  flows  between  the  stones.  The  great- 
est difference  of  level  above  and  below  the  dam  is  about  1  foot.  This  dam  raises 
the  water  well  but  concentrates  all  the  fall  at  one  point.  It  acts  satisfactorily  over 
a  very  short  bar.  as  at  this  place. 

From  Baker  Shoal  to  Knoxville  Shoals,  7,000  feet,  the  depth  is  lh>m  9  to  15  feet. 

Knoxville  Shoals  lie  opposite  Knoxville,  and  are  formed  by  a  series  of  gravel  bars 
extending  the  length  of  several  small  islands  or  tow-heads.  Reefs,  large  rocks,  and 
coarse  gravel  show  themselves  at  several  points.  There  are  two  bridges  opposite  the 
city.  The  channel  is  to  the  right  of  the  islands.  There  is  a  fall  of  1175  feet  extend- 
ing over  3,000  feet,  of  which  0.'6  foot  is  in  450  feet  near  the  lower  bridge.  The  least 
depth  is  in  general  2.5  feet,  except  at  one  place,  where  It  diminishes  to  1.4  feet,  due 
to  a  rock  ledge.  The  description  of  Colonel  Long  gives'a  depth  of  18  inches,  and  that 
of  Major  McFarland,  1872,  made  after  the  improvements,  states  that  2  feet  can  be 
found  everywhere.  A  map  made  about  1875,  and  after  the  improvement,  gives 
almost  exactly  the  same  depth  as  at  present,  showing  that  the  river  does  not  chanjre 
much.  Just  above  the  upi>er  bridge  are  the  remains  of  the  piles  of  an  old  military 
bridge  that  come  up  to  about  low-water  surface. 

The  improvements  are  as  follows:  (1)  Dam  from  head  of  first  island  to  bank;  (2) 
Dam  between  islands ;  (3)  Dam  between  island  and  pier  of  second  bridge. 

Dams  Nos.  1  and  2  were  built  before  1871  and  repaired  in  1884. 

Dam  No.  lis  3  or  4  feet  wide,  roughly  built,  with  its  crest  varying  from  a  few 
inches  below  low  water  to  about  2  leet  above,  leaky,  full  of  gaps,  holding  up  hot 
little  water.    There  is  about  6  inches  difference  of  level  above  and  below  dam. 

Dam  No.  2  is  quite  tight.  The  front  edge  is  2.5  feet,  the  rear  3.5  feet  above  low 
water. 

Dam  No.  3  was  built  in  1884.  It  is  a  low,  rough  dam  built  between  two  pien  of 
lower  bridge,  to  aboiit  height  of  low  water. 

Effect  of  improvement :  While  the  depths  of  the  shallowest  parts  are  not  as  great 
as  stated  by  Colonel  Long  or  in  subsequent  reports,  yet  as  these  parts  of  the  obstrnctioat 
are  reefs  they  can  not  have  changed.  Some  water  is  excluded  from  the  left  channel 
by  the  dam,  so  that  more  water  is  certainly  forced  down  the  right  chute  than  before 
improvement  was  made.  Some  rocks  that  have  been  removed  give  decided  advan- 
tage. Three  or  4  inches  have  probably  been  gained.  This  is  mostly  lost  before  ths 
lower  part  of  the  obstruction  is  reached,  so  that  it  is  doubtful  if  this  last  has  been 
much  improved  by  the  dams. 

The  dam  at  the  bridge,  extending  one-third  way  across  river,  undoubtedly  grrea 
several  extra  inches  under  the  bridge  at  low  water. 

The  tendency  is  to  deposit  sand  on  the  head  of  the  island,  and  Dam  No.  2  is  filliag 
up  and  tightening;  Dam  No.  1  is  deteriorating. 

From  Knoxville  Shoals  to  head  of  Looney  Island,  a  distance  of  18,300  feet,  the  water 
varies  from  7  to  35  feet,  and  in  general  is  over  15  feet. 

Loouey  Sboals  occur  at  the  two  islands  of  that  name.  The  channel  is  to  the  left 
of  the  islands^  tliough  good  water  can  be  obtained  to  the  right,  with  the  exception 
of  about  500  leet.  The  shoals  are  formed  by  a  bar  of  gravel,  with  rock  coraiii<r  to 
the  surface  occasionally.  The  gravel  is  regular  and  fine.  Bock  occurs  at  depth^^  of 
from  1  to  2i  feet  below  bottom.  The  fall  is  1  foot  in  3,000  feet,  a  great  part  of  whick 
at  low  water  is  near  the  head  of  island.  The  least  depth  at  two  points  is  2  feet,  the 
general  least  depth  being  about  2.5  feet.  The  water  deepens  ra]iidly  after  the  bar 
IS  passed,  being  22  feet  at  foot  of  island.  This  is  not  a  difllcnlt  shoal  either  as  to 
depth  or  velocity  of  current.    There  are  no  improvements. 

From  foot  of  Looney  Shoals  to  Wells  Bar,  6,000  feet,  the  depth  reaches  35  feet  and 
in  general  is  over  15  feet. 

Wells  Bar  extends  from  right  bank  for  a  dislance  of  about  1,000  feet.  The  bar  is 
of  gravel.  The  depth  at  the  center  of  the  river  is  about  2  feet,  bnt  for  300  feet  ont 
from  left  bank  the  depth  is  not  less  than  5  feet.    No  improvements. 
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From  Wells  Bar  to  Lyons  Shoals,  a  distance  of  9^000  feet,  the  water  reaches  37 
teet  hi  denth  and  is  mostly  over  15  feet. 

Lyons  Shoals  occur  at  a  group  of  islands  of  that  name.  There  were  originally  two 
principal  islands  and  one  small  one  below.  Between  the  two  main  islands  is  now 
so  filled  up  that  they  form  one  at  low  water.  The  main  channel  is  to  the  right  of 
the  islands^  but  except  for  the  dam  good  water  is  also  obtainable  most  of  the  dis- 
tance in  left  chute.  The  obstruction  is  cansed  by  a  long  series  of  rock  reefs,  usually 
covered  with  gravel,  and  by  three  gravel  bars.  The  total  fall  is  4  feet  over  a  length 
of  5,000  feet,  but  mostly  occurs  at  two  points,  where  the  fall  is  1.5  feo|i  in  600  feet 
and  0.6  foot  in  300  feet.  The  least  depth  oyer  the  first  bar  is  1.5  feet,  over  the  sec- 
ond 1  foot,  and  the  third  1.2  feet.  Between  these  points  the  depth  varies  from  3  to 
6  feet.  The  bottom  is  gravelly  with  at  places  pebbles  up  to  6  or  8  inches  in  diam- 
eter. Rock  ik  foimd  at  depths  varying  from  0  to  3  feet  below  bottom.  The  improve- 
ments consist  of  a  dam  about  1,750  feet  long  extending  from  left  bank  above  the 
island  out  towards  right  bank.  The  upper  part  of  dam  is  rough  and  loose,  reaching 
from  low  water  to  2  feet  above.  It  becomes  more  regular  towards  the  lower  end 
and  has  a  general  height  of  from  1  to  2  feet  above  low  water.  It  seems  fairly  tight, 
but  allows  much  watt*r  to  be  carried  over  and  through  gaps.  The  dam  was  built 
before  1871  and  extended  and  repaired  in  1884.  A  short  check  dam  about  100  feet 
long  near -foot  of  main  island  assists  over  a  shallow  place.  It  is  roughly  built  of  ex- 
cavated material.  In  1884  2  cubic  yards  of  solid  rock,  71  of  bowlders,  and  744  of 
gravel  were  removed  frtim  channel. 

Effect  of  improvement :  The  survey  of  1830  shows  that  the  least  depth  was  18 
inches;  that  of  1871,  20  inches.  The  present  depths  are  considerably  less.  A  map 
made  in  1875  shows  the  same  general  location  or  bars  and  deep  places,  but  with  a 
{H^cater  average  depth  of  several  inches  and  a  minimum  depth  of  1.8  feet.  Compar- 
ing these  deptus  it  is  found  that  the  river  is  shoaling  a  little  between  the  dam  and 
the  right  bank,  though  as  this  bar  is  mainly  rock  it  seems  this  must  be  due  to  more 
water  escaping  through  the  dam.  At  the  foot  of  the  dam,  where  the  water  spreads, 
a  bar  is  forming  out  from  the  island  and  extending  nearly  across  the  river.  At  this 
point  are  the  least  depth  and  the  greatest  fall.  This  bar  is  due  to  the  decrease  in 
velocity  of  current  below  the  dam  causing  deposit  of  material.  A  ik>o1  between  the 
sf'cond  and  third  obstructions  exhibits  about  the  same  depths  as  in  1875,  though 
slightly  smaller.  Bar  No.  3  and  a  stretch  of  1,000  feet  below  show  decided  shoaling. 
The  general  tendency  seems  to  be  to  shoal  by  the  gravel  brought  from  above.  The 
right  bank  is  cutting  badly  near  the  creek. 

From  Lyons  Shoals  to  Williams  Shoals,  a  distance  of  2,000  feet,  the  depth  varies 
from  5  to  14  feet,  being  mostly  over  10  feet. 

Williams  Shoals  occur  along  and  below  a  cluster  of  islands  of  the  same  name. 
They  may  be  divided  into  two  groups  separated  by  a  distance  of  1,000  feet  with  a 
depth  over  that  distance  of  from  4  to  7  feet.  The  present  channel  runs  to  the  right 
of  the  islands.  Between  the  islands  there  is  a  bar,  but  to  the  left  the  channel  is, 
except  for  the  dam,  about  as  good  as  to  the  right.  The  fall  is  2.7  feet  in  a  distance 
of  4,000  feet.  The  least  depth  is  0.6  or  0.7  foot  at  one  place  and  not  over  1.2  or  1.3 
feet  for  a  great  part  of  the  length,  with  occasional  depths  of  3  feet.  Survey  of  1830 
gives  12  to  15  inches;  that  of  1871,  18  inches.  The  bottom  is  mostly  compact  gravel. 
Rock  comes  to  the  surface  in  one  or  two  places  and  in  general  lies  below  the  bottom 
at  fW)m  a  few  inches  to  nearly  3  feet. 

Improvements :  There  is  a  dam  from  upper  island  to  left  bank  and  one  from  main 
island  to  tow  head  above.  They  were  built  before  1871  and  repaired  in  1884. 
Eighty  cubic  yards  of  rock  were  removed  in  1884.  The  dams  rise  from  0  to  1.5  feet 
above  low  water  and  do  not  hold  up  much  water.  The  effect  of  these  dams  is  so 
slight  that  their  influence  on  the  channel  has  been  small.  The  less  depth  now  than 
at  former  times  js  due  to  a  general  shoaling  of  the  right  chute  and  is  thought  to  be  in- 
dependent of  th*e  dam.  Colonel  Long  in  his  report  suggested  the  possibility  that  the 
extreme  left-hand  chute  might  be  the  best  suited  for  improvement  and  it  probably 
would  be  so  to-day. 

The  lower  shoal  below  the  islands  has  a  faU  of  0.6  foot.  It  is  formed  by  a  series 
of  bars  of  compact  gravel  with  solid  rock  from  0  to  3  feet  below.  The  least  depth  is 
1.5  feet;  the  channel  is  tortuous.  There  are  no  improvements.  An  old  wooden  dam 
cuts  off  water  from  behind  a  small  island  near  ri^ht  bank  but  can  have  no  effect. 
The  river  is  wide  here,  thus  accounting  for  the  sbght  depth.  It  has  probably  not 
changed  much  since  1830. 

For  a  distance  of  2,000  feet  below  the  last  bar  the  depth  does  not  average  more 
than  4  feet.  It  is  sufficiently  deep  for  present  purposes  of  navigation,  but  does  not 
offer  a  settling  place  for  gravel  earried  down  from  above.  Below  this  for  about 
2.600  feet  the  depth  reaches  9  feet,  and  is  mostly  over  5  feet,  though  occasionaUy 
but  4  feet. 

A  bar  then  occurs  about  2,000  feet  long,  made  of  reefs  somewhat  covered  with 
gravel  and  giving  at  extreme  low  water  a  depth  of  about  3  feet. 
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From  thifl  bar  to  Little  River  Dam,  abont  1,500  feet,  tbe  deptb  varies  fh>m  4.5  to 
9  feet. 

Little  River  Sboals,  lying  near  the  month  of  Little  River,  are  formed  by  a  series  «i 
rocky  ledges  extending  across  the  river,  and  covered  more  or  less  with  gravel.  Th** 
fall  is  5.8  feet  in  4,200  feet,  of  which  A.5  occurs  in  2,300  ieet,  and  of  thiis  2.8  in  hOOO 
feet.  The  depth  over  the  shallowest  places  is  1.6  and  is  generally  not  less  than  3 
feet.  The  bottom  is  rock,  covered  especially  in  the  lower  part  with  a  shallow  be«I 
of  gravel. 

The  improvements  consist  of  dams  and  excavation.  On  the  left  they  are  a  ilain 
a1)out  900  feet  long  from  left  bank  to  main  island,  a  cross  dam  from  main  island  ont 
towards  channel  about  800  feet  long,  and  a  training  wall  450  feet  long  connected  with 
the  latter;  on  the  right  bank  a  training  wall  600  feet  long  and  a  check  dam  t^  fce\ 
long.  All  but  the  last  were  built  before  1871.  They  were  repaired  and  the  latur 
built  in  1881.  The  right  bank  is  riprapped  for  a  considerable  length.  Tlip  npprr 
dam  is  from  0.3  foot  below  to  1.8  feet  above  low  water  and  allows  escape  of  watW; 
an  opening  at  the  head  of  the  large  island  also  allows  water  to  pass.  The  main  dam 
is  quite  regularly  built  and  tight,  averaging  about  2  feet  above  low  water.  Thi*  ri'^ht 
bank  dam  is  regularly  built.  It  has  filled  up  so  behind  that  it  really  at  pr^ent  ]H-r- 
forms  the  function  of  riprap  bank  protraction.  A  ring  set  in  a  rock  at  the  point  of 
the  dam  serves  for  warping  when  necessary.  The  lower  dam  is  roughly  built,  bnt 
serves  its  purpose. 

Effects  of  improvements:  Reports  of  1830  give  a  depth  of  12  or  13  inches;  that  of 
1872  states  there  are  18  inches.  A  map  of  1875  gives  a  minimum  depth  of  0.7  foot  «ai 
the  bar  opposite  the  ring  bolt  and  an  average  of  not  over  0.9  foot  in  the  stretrh 
above  the  longitudinal  wall.  At  present  the  least  depth  is  1.5  or  1.6  feet  and  usoall) 
J'feet.  In  the  chute  the  map  of  1875  gives  from  1.2  to  2.4  feet  with  gravel  bottom; 
now  it  IS  from  4  to  5.5  feet  and  rock  bottom.  It  has  evidently  cut  out.  WTien  the 
water  just  runs  over  the  dam  the  current  at  this  chute  is  very  swift,  probably  Ui« 
swiftest  on  the  river.  Below  the  training  wall  the  sudden  spread  of  water  and 
diminution  of  cuiTcnt  caused  a  bar.  It  was  sought  to  be  avoided  by  the  check  dam 
below.  This  dam  gives  water  about  4  feet  deep  just  above  the  lower  dam,  bnt  a  bar 
exists  in  prolongation  of  the  training  wall,  making  it  difficult  to  enter  the  chnt^  at 
all  times^  but  especially  wben  the  water  is  very  low,  as  the  current  carries  on  to  tbe 
bar. 

Below  the  dam  to  foot  of  island  the  depth  is  2  to  4  feet,  sufficient  for  navigatioa, 
but  not  sufficient  to  dispose  of  much  material,  and  bars  are  forming  at  dmerent 
points.  The  general  effect  of  the  improvement  is  to  give  abont  0.8  foot  more  water 
at  the  critical  points.  The  bar  opposite  the  ringbolt  and  the  stretches  of  shallow 
water  at  the  lower  end  of  the  dams  and  below  are  the  points  that  need  farther  iffH 
provement.  While  not  the  most  shallow  of  the  shoals,  this  obstruction  is  nscilly 
considered  the  most  difficult  of  the  upper  river  and  also  the  hardest  t<>  improve. 

From  foot  of  Little  River  Shoals  to  Post  Oak  Islands,  al)out  14,500  feet,  the  water 
is  at  places  almost  30  feet  deep,  and  generally  over  10  feet. 

Post  Oak  Shoals  occur  along  the  island  of  that  name,  which  is  about  1^  miles  in 
length.  The  channel  is  to  the  left  of  the  island.  The  first  shoal  is  at  head  of  islamL 
It  is  formed  by  rocky  reefs  covered  with  gravel.  The  bottom  is  nsnally  coarse,  coas- 
pact  gravel  of  from  0  to  3  feet  thickness  over  the  rock.  The  fall  is  2.8  feet  in  1,500 
feet,  the  least  depth  2.3  feet.  The  second  shoal  lies  at  the  foot  of  the  island.  Tb« 
space  between,  4,000  feet,  is  from  5  to  8  feet  deep  and  has  a  fall  of  1.2  feet.  The  bot- 
tom, especially  near  the  left  bank,  is  ledgy,  and  there  are  a  good  many  snags.  Tbe 
lower  shoal  is  formed  by  rocky  lenges  covered  in  places  with  gravel.  The  bottom  u 
mostly  solid  rock  and  reefy  near  the  left  bank.  The  fall  is  1.3  feet,  mofrt  of  which 
ocv'iirs  in  lower  1,000  feet.  The  depth  is  2.5  feet.  Reports  of  1830  and  1872  give  no 
depth  over  this  shoal.  The  map  of  1875  gives  from  0.2  to  0.5  foot  |3rreAt«r  depth* 
than  exist  at  present.  As,  however,  the  points  of  least  depths  nsnally  show  rock 
bottom,  it  is  not  probable  that  these  depths  have  decreased.  The  right-hand  chan- 
nel and  the  slough  between  the  islands  are  filling  up ;  this  filling  is  of  advantage  to 
the  main  channel.    No  improvement's. 

t'rom  foot  of  Post  Oak  Shoals  to  George  Bar,  a  distance  of  7,000  feet,  the  water  is 
from  5  to  10  feet  deep,  usually  about  7  feet. 

George  Bar  has  an  extreme  low-water  depth  of  4.5  feet,  nsnally  from  5  to  6  feet. 
No  iiuprovements. 

From  George  Bar  to  Louisville,  a  distance  of  20,000  feet,  the  depth  reaches 25  fee* 
and  is  in  general  over  15.  except  along  a  stretch  of  about  1,500  feet  near  Bonds  Ferry, 
where  it  is  from  6  to  10  feet,  and  over  a  bar  at  Louisville  about  800  feet  long,  where 
the  least  depth  is  about  3.3  and  the  average  about  4  feet. 

From  Louisville  to  Prater  or  Low  Island,  8,500  feet,  the  depth  reaches  41  feet  and 
is  usually  over  20  feet.  From  head  of  island  to  bar,  3,000  feet,  tbe  depth  ia  from  6 
to  10  feet. 

Low  or  Prater  Shoal  is  situated  at  abont  the  middle  point  of  island,  and  is  fbniied 
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by  a  ffravel  bar.    The  channel  is  in  right-hand  chnie.    The  least  depth  is  2  feet  and 
the  fiul  0.4  foot  in  600  feet.    The  left  chute  is  almost  dry.    No  improvements. 

From  this  point  to  Rnssell  or  Cox  Shoal,  a  distance  of  6^000  feet,  the  river  has  a 
depth  up  to  24  feet  and  is  generally  over  10  feet. 

Kussell  Shoals  lie  opposite  and  below  Cox  Island,  over  a  length  of  1|  miles,  with 
a  total  fall  of  4^  feet.    They  may  be  divided  into  three  bars  of  shoals. 

The  upper  shoal  lies  at  the  head  of  Cox  Island,  the  channel  passing  to  left  of  same. 
It  is  formed  by  a  gravel  bar,  with  a  least  depth  of  1  foot  and  a  fall  of  1.8  feet  in 
2,500  feet,  of  which  1.3  feet  occurs  in  the  last  800.  The  bottom  is  made  up  of  gravel 
of  varyife^  size,  with  rook  from  1  to  2  feet  belew  bottom.  There  are  no  improve- 
ments. The  report  of  1830  gives  a  general  depth  of  this  shoal  of  from  15  to  20  inches. 
That  of  1872  states  20  inches.  Comparing  with  map  of  1875,  the  contours  are  found  ^ 
substantially  the  same  as  to-day,  indicating  only  a  slight  extension  of  the  bar  at ' 
the  head  of  islands.  There  is  an  old  dam  behind  the  ibland,  not  far  from  the  foot, 
built  probably  as  a  fish  dam  or  as  a  ford  to  the  island. 

Between  the  first  and  second  bars,  a  distance  of  1,300  feet,  the  depth  is  from  4  to 
8  feet,  the  bottom  successively  rock  and  gravel. 

The  second  shoal  is  formed  by  two  rocky  bars  400  feet  apart,  giving  a  least  depth 
of  2.5  feet  over  the  bars,  with  5  feet  between.  There  seems  no  appreciable  change 
since  1875. 

Between  the  second  and  third  bars,  a  distance  of  2,700  feet,  the  depth  varies  from 
4  to  7  feet,  with  a  bottom  successively  gravel  and  rock. 

The  third  obstruction  is  formed  by  a  gravel  bar,  with  extreme  low  depth  of  about 
1  foot  and  a  fall  of  1.9  fiset  in  2,300  feet,  of  which  1.5  occurs  in  about  800  feet.  The 
bottom  is  composed  of  gravel,  with  rock  at  1  foot  to  2  feet  below.  Improvements 
consist  of  a  dam  about  400  feet  long,  built  in  1887.  It  is  roughly  built  from  1  foot 
to  3  feet  above  low  water.  The  least  depth  in  1875  was  about  1  foot,  so  it  would 
seem  that  there  is  not  much  gain.  The  dam  does  undoubtedly  raise  the  water  sev- 
eral inches,  and  it  is  probable  that  the  place  shoaled  between  1875  and  1887,  so  that 
the  exact  effect  of  the  improvement  is  hard  to  determine.  When  dam  was  built  it 
was  an  acknowledged  improvement.    The  channel  is  shoaling  below  the  dam. 

From  Bussell  Dam  to  head  of  Rogers  Island,  a  distance  of  9,000  feet,  the  depth 
varies  from  5  to  30  feet,  being  generally  over  15  feet. 

From  head  of  Bogers  Island  to  Concord  Shoals,  about  1,500  feet,  the  depth  is  usu- 
ally over  10  feet. 

Concord  Shoals  He  along  a  group  of  islands  called  Rogers  Islands,  opposite  Con- 
cord Landing.  The  shoals  consist  of  three  bars,  with  total  fall  of  1.8  feet.  The 
first  occurs  1,500  feet  below  head  of  island  and  is  formed  by  a  narrow  gravel  bar, 
with  a  depth  of  1.7  feet  for  about  50  feet,  and  then  over  2  feet.  There  is  scarcely 
any  fall.  The  bottom  is  gravel,  with  rock  2  or  3  feet  below.  From  the  first  to 
second  obstruction,  a  distance  of  2,500  feet,  the  bottom  is  rooky  and  ledgy,  with  a 
depth  of  fh)m  3  to  10  feet. 

The  second  obstruction  occurs  near  head  of  small  island.  It  is  a  gravel  bar,  with 
a  minimum  depth  of  1.8  feet  over  a  distance  of  50  feet  and  an  average  depth  of 
about  2.3.  The  fall  is  0.3  foot  in  1,000  feet.  The  bottom  is  gravel,  with  rocks  at 
from  0  to  1  foot  below  bottom.  From  second  to  third  obstruction,  a  distance  of 
3,500  feet,  the  depth  varies  from  3  to  14  feet;  is  usually,  however,  not  over  5  feet. 
The  bottom  is  rooky,  full  of  reefs,  making  navigation  difficult  at  low  water.  The 
fall  is  about  0.5  foot. 

The  third  4>bstruction  is  a  gravel  bar,  with  depth  of  2.6  feet  and  fall  of  0.5  foot  in 
1,000  feet.    The  bottom  is  gravel,  with  rock  at  from  0  to  2  feet  below. 

From  this  bar  to  the  foot  of  the  island,  2,500  feet,  the  depth  varies  from  5  to  16 
feet,  usually  about  8  feet.  The  bottom  is  rock,  sometimes  covered  with  gravel.  No 
improvements  have  been  made  here.  The  report  of  1830  speaks  of  a  bar  with  15 
inches  of  water  Just  below  the  islands.  This  bar  no  longer  exists,  and  probably 
the  report  is  incorrect. 

From  foot  of  Bo|^r8  Islands  to  Chota  Shoals,  a  distance  of  16,000  feet,  the  depth 
reaches  27  feet,  with  a  general  depth  of  over  10  feet  above  Taliaierro  Island,  10  feet 
along  same  ana  15  feet  below. 

Chota  Shoals  lie  along  and  below  a  group  of  islands  of  the  same  name.  They  can 
be  divided  into  two  groups.  The  first  is  formed  by  a  rocky  reef.  The  fail  is  1 
foot  in  2,000  feet,  with  a  least  depth  of  2.4  feet.  The  shallowest  part  has  a  gravel 
bottom  with  rock  a  foot  or  so  below.  From  the  first  to  second  obstruction,  a  dis- 
tance of  about  1,200  feet,  the  depth  reaches  12  feet,  and  is  generally  about  5  or  6. 
llie  bottom  is  usually  rock,  at  places  covered  with  gravel.  The  second  obstruction 
is  formed  by  a  series  of  rocky  bars  and  reef  extending  some  4,000  feet,  and  with  slial- 
low  water  for  a  mile  or  so  below.  At  points  the  rock  is  covered  with  a  thin  layer  of 
gravel.  The  least  depth  in  the  chute  is  3  feet.  Just  below  the  chute  the  accumula- 
tion of  gravel  shallows  the  water  up  to  1.2  feet  in  one  place  and  1.4  in  another.    The 
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channel  bere  is  tortnoiis  and  dangerous.    The  total  fall  is  4  feet  in  4,000  feet,  of  which 
2.3  occurs  in  about  1,200  feet  near  the  main  dam. 

The  improvements  are  as  follows :  (1)  A  dam  1,050  feet  long  at  upper  end,  closing 
right-hand  chute  behind  island  and  forcing  the  water  to  the  left  bank ;  (2)  a  daui 
and  training  wall  1,850  feet  long  at  lower  bar;  (3)  a  cross  dam  700  feet  long,  throw- 
ing water  into  channel  from  between  the  two  islands ;  and  (4;  a  dam  250  feet  long 
joining  two  of  the  islands.  These  dams  were  built  in  part  before  1871  and  strength- 
ened and  lengthened  in  1876,  1878, 1879,  1880,  and  1884.*  Besides  the  dam  work,  800 
cubic  yards  of  rook  exoaration  and  bowlders  and53of  gravel  were  removed  between 
1876  and  1879. 

Dam  No.  1  is  a  very  solid  dam.  It  is  built  with  regular  fftces  and  is  heavily  rip- 
rapped  both  above  and  below.  It  is  up  to  40  feet  thick  at  the  angle  and  usually, 
with  the  riprap,  is  over  20  feet.  The«height  above  low  water  is  about  1^  feet,  and 
is  greater  near  the  bank.  The  difference  of  water  level  above  and  below  dam  at  the 
bank  is  1.5  feet,  at  the  angle  1  foot.  As  originallj'  built  it  btoke  in  several  places, 
but  was  afterwards  widened.  The  report  of  1830  gives  14  inches  and  that  of  1872 
20  inches  over  the  upper  bar.  The  map  of  1875  gives  2  feet  opposite  upper  dam  and 
0.9  foot  a  little  distance  below.  At  present  there  is  3  feet  opposite  dam  and  for 
some  distance  below,  and  not  less  than  2.4  feet  anywhere.  This  is  an  improve- 
ment of  at  least  1  foot.  A  dam  was  here  before  1875,  hue  was  old  and  leaky.  A  bar 
will  probably  keep  reforming  where  the  current  begins  to  lessen,  but  as  yet  there  is 
no  trouble  from  that  source. 

Dam  No.  2.  The  cross  part  of  this  dam  was  built  before  1875;  the  rest  since  that 
date,  and  the  other  part  tightened.  It  is  a  substantially  built  dam,  from  10  to  12 
feet  in  width,  1  to  2  feet  above  low  water. 

The  survey  of  1830  calls  for  a  general  depth  oflS  tol8  inches,  that  of  187120  inches. 
The  survey  of  1875  gives  a  depth  along  the  chute  inclosed  by  the  dam  of  from  0.5  to 
1  foot.  The  survey  of  1879  after  the  dam  was  lengthened,  before  the  longitudinal 
part  was  built,  gives  from  3  to  5  feet;  now  the  least  depth  is  3.3  feet,  and  it  reaches 
6  feet.  As  the  bottom  is  now  rocky,  it  will  probably  not  further  deepen.  The  bank 
is  cutting  slightly.  Behind  the  dam  the  water  is  shoaling.  Just  below  the  dam,  on 
the  left  bank,  and  also  to  right  of  extremity  of  the  dam,  bars  are  forming  that  give 
only  a  few  inches  at  low  water.  The  fan-shaped  current  makes  it  very  difficult  to 
enter  the  chute. 

Dam  No.  3  is  carefully  and  regularly  built  with  riprapped  sides.  The  intention 
was  to  keep  water  from  taking  the  back  chute  between  the  islands.  Its  effect  is  not 
^reat,  though  it  has  probably  caused  a  shoaling  of  channels  between  islands,  which 
IS  of  advantage. ' 

Dam  No.  4  is  also  regularly  built,  and  is  of  advantage  in  keeping  Water  in  channel. 
Between  the  foot  of  the  islands  and  Cox  Keef,  about  500  feet  below  the  last  island, 
the  channel  is  irregular  and  rocky.  It  shows  slightly  greater  depth  and  straighter 
channel  than  in  1875.  For  a  mile  or  so  below,  the  channel,  thougn  a  little  deeper,  is 
similar.  There  is  sufficient  depth  for  present  needs,  but  the  channel  is  irregnlar  and 
reefy. 

From  Chota  Shoals  to  Coulter  Shoals,  a  distance  of  12,000  feet,  the  depth  reaches 
31  feet,  being  usually  from  8  to  12  feet  in  the  first  half  and  over  15  feet  ua  the  second 
half  of  this  diHtance. 

Coulter  Shoals  extend  for  6,000  feet  along  and  below  the  islands  of  that  name. 
They  are  formed  by  a-series  of  rock  reefs  and  gravel  bars,  with  rock  ashortdistani^e 
below  the  gravel.  The  least  depth  is  1.5  feet,  which  occurs  at  seveial  places,  the 
average  depth  being  about  2  feet.  The  near  vicinity  of  rocks  and  reeu  and  the 
swift  current  make  navigation  at  a  low  stage  very  difficult.  The  iall  is  7  feet  in 
5,000  feet,  fairly  evenly  distributed.  The  improvements  consist  of  a  dam  aboat 
1,100  feet  long,  connecting  the  two  islands.  This  dam  was  built  in  part  before  1871 
and  finished  in  1876  and  1878.  Excavations  of  rock  amountin|^  to  100  cubic  yards 
were  also  made  in  1876  and  1884.  The  upper  part  of  the  dam  is  tight,  and  land  is 
forming  behind  it.     The  lower  part  has  some  large  gaps  and  is  leaky. 

The  report  of  1830  gives  a  depth  of  15  inches;  that  of  1872  16  inches.  The  survey 
of  1875  gives  an  extreme  low- water  depth  of  1  foot  and  a  very  crooked  channei. 
Comparing  with  the  present  depth,  there  would  seem  a  good  deal  of  improvement. 
The  3-foot  contour  line,  which  in  1875  was  1,000  feet  above  foot  of  dam,  is  now  20U 
feet  below  it,  increaHing  the  depth  over  that  distance  nearly  2  feet;  the  whole  cUmi- 
nel  has  been  made  much  straigiiter,  and  the  passage  from  the  foot  of  island  to  deep 
water  is  5  to  6  inches  deeper.  At  the  same  time  the  location  and  size  of  deep  holen 
remaining  the  same  shows  that  there  is  no  tendency  to  fill. 

Below  Coulter  Shoals  the  depth  reaches  about  12  feet  for  2,500  feet.  There  is, 
then,  a  bar  500  or  600  feet  long  with  a  minimum  depth  of  4  feet.  Then  to  Sist«r 
Island  Shoals.  9,000  feet,  there  is  a  depth  of  6  to  10  feet  above  Leepers  Ferry  and  10 
to  21  feet  below. 

Sister  Island  Shoals  lie  along  and  be  '  the  They 
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formed  by  a  aeries  of  reefs,  covered  usually  with  a  thin  layer  of  gravel.  The  least 
depth  is  1.5,  but  is  usually  about  2  to  2.5  feet.  The  difficulty  in  navigation  comes 
chiefly  from  the  extreme  crookedness  of  the  channel.  The  fall  is  4.5  feet  in  7,000 
feet.  The  improvements  consist  in  the  removal  of  65  cubic  yards  of  rock  in  1876. 
The  surrey  of  1830  gives  a  depth  of  12  to  13  inches;  that  of  1871,20  to  26  inches. 
The  map  of  1875  gives  only  1.1  feet  over  the  shallowest  places  and  an  exceptionally 
crooked  channel.  The  gain,  then,  has  been  at  least  4  inches,  and  a  much  more  feas- 
ible, straighter,  and  better  channel.  The  average  increase  in  depth  is  about  6 
inches. 

Between  Sister  Island  and  Bussell  Bar  a  depth  of  about  10  feet  is  obtained  over  a 
len<;th  of  1,500  feet. 

Bussell  Bar  is  made  up  of  a  series  of  bars  and  outcropping  ree£i,  extending  for 
4,000  feet.  The  least  depth  is  2.2  feet.  The  fall  is  1.7  feet  in  2,500  feet.  The  im- 
provements eonsisted  in  the  removal  of  184  cubic  yards  of  rock  in  1876.  The  survey 
of  1830  calls  for  12  to  ^  inches  depth,  that  of  1871  for  22  inches.  The  map  of  1875 
gives  only  1.3  feet.  This  is  probably  too  little,  but  nevertheless  the  channel  shows 
considerable  improvement. 

Between  Bussell  Bar  and  Belle  Canton  Shoals,  2,500  feet,  the  depth  varies  between 
6  and  10  feet. 

Belle  Canton  Shoals  lie  at  the  islands  of  that  name.  They  are  formed  by  a  gravel 
bar,  and  are  about  2,000  feet  in  length.  The  least  depth  is  2.6  feet  and  usually  over 
3  f«et.  The  fall  is  0.9  foot  in  2,000  feet.  There  are  no  improvements.  The  survey 
of  1830  gives  a  depth  of  24  inches,  that  of  1871  22  inches,  aud  the  map  of  1875  only 
17  inches.  While  the  latter  is  doubtless  too  small,  yet  it  is  evident  the  channel  is 
improving  in  depth.  This  is  due  to  the  fact  of  the  cuirent  tending  to  the  right-hand 
channel  and  cutting  out  the  bottom. 

Hrom  Belle  Canton  Shoals  to  Lenoir  Shoals,  5,500  feet,  the  depth  reaches  18  feet 
and  is  usually  over  10  feet  except  over  a  short  bar  at  the  foot  of  the  islands,  where 
it  is  but  5  feet. 

Lenoir  Shoals  lie  below  the  mouth  of  the  Little  Tennessee  River  and  opposite 
Lenoir  City.  The  bar  is  about  500  feet  lonj^.  formed  by  gravel  and  rocks.  The  least 
depth  is  0.8  foot.  The  fall  is  0.3  foot  in  1,00;)  feet.  There  were  some  improvements 
prior  to  1870;  and  96  cubic  yards  of  rock  have  been  excavated  since  1871.  The  sur- 
vey of  1830  gives  18  inches;  that  of  1871,  12  to  13  inches;  and  the  map  of  1875,  8  or  9 
inches.  There  is,  therefore,  no  improvement.  A  deeper  channel  can  be  obtained  by 
passing  around  a  smnll  island  near  left  bank.  This  chute  has  a  least  depth  of  about 
2  feet.     It  is,  however,  very  narrow  and  swift- 

Fcom  t^enoir  Shoals  to  Browder  Shoals,  20,000  ieet,  the  depth  goea  to  50  feet  and  is 
usually  over  20  f«;et. 

,  Browder  Shoals  lie  at  the  foot  of  Browder  Island,  and  are  formed  by  a  reef  overlaid 
with  a  few  inches  of  gravel.  The  shoals  are  about  1,000  feet  long  with  a  fall  of  0.4 
foot.  The  least  depth  is  1.7,  usually  over  2  feet.  About  400  cubic  yards  of  rock 
have  been  removed  since  1871.  The  report  of  1830  gives  12  to  13  inches  of  wat^r, 
that  of  1872,  22  inches,  and  the  map  of  1875 1.6  or  1.7  feet.  The  depth  to-<lay  is  about 
the  same,  but  the  removal  of  rocks  has  made  the  channel  safer. 

From  Browder  Shoals  to  Rock  Quarry  Shoal  the  depth  varies  from  10  to  30  feet 
over  a  distance  of  10,000  feet. 

Rock  Quarry  Shoal,  one-half  mile  above  Carmichael  Island,  is  formed  by  a  gravel 
bar  about  600  feet  long.  The  rook  is  1  foot  below  the  ^avel.  The  least  depth  is  2.2 
feet,  but  it  is  usually  over  3  feet.  The  fall  is  0.3  foot  in  500  feet.  There  are  no  im- 
provements. The  survey  of  1830  gives  2  feet  depth,  and  the  map  of  1875  2.9  feet. 
There  is  therefore  some  shoaling,  but  not  enough  to  be  of  importance.  From  Rock 
Quarry  Shoal  to  Carmichael  Shoals,  3,000  feet,  the  depth  is  from  10  to  30  feet. 

Carmichael  Shoals  are  at  head  of  Carmichael  Island.  They  are  formed  by  a  gravel 
bar  500  feet  long,  over  which  4  feet  can  be  found.  There  are  no  improvemenU,  and 
it  is  not  described  in  other  surveys. 

From  Carmichael  Shoals  to  Winding  Shoals,  10,000  feet,  the  depth  varies  from  10 
to  46  feet,  aud  is  usually  over  20  feet. 

Winding  Shoals  are  formed  by  a  gravel  bar  1,500  feet  in  length.  Rock  is  from  0.5 
to  1  foot  below  bottom.  The  least  depth  is  2  feet,  and  varies  between  that  and  3.5 
feet.  The  fall  is  1  foot  in  500  feet.  The  current  is  swift.  The  river  is  very  wide, 
1,400  feet.  There  are  no  improvements.  The  report  of  1830  gives  a  depth  of  2  feet. 
That  of  1872  and  the  map  of  1875  do  not  describe  this  shoal.  It  appears  then  that  it 
has  not  much  changed  since  1830. 

From  Winding  Snoals  to  Loudon  Shoals,  5,000  feet,  there  is  a  depth  from  10  to  39 
feet. 

Loudon  Shoals  lie  below  Loudon,  Tenn.,  and  consist  of  two  separate  shoals.  The 
first  is  at  the  head  of  Blair  Island,  and  is  caused  by  a  gravel  and  rock  bar  1,000  feet 
long,  and  by  several  reefs  near  the  shore.  The  least  depth  is  3  feet,  but  the  small 
width  of  the  channel,  the  necessity  of  keeping  close  to  the  reeft,  and  the  swift  our- 
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rent  nmke  the  passage  dangerous.  The  narrowness  of  the  spans  of  the  S^ai  Tbobm- 
see,  Virginia  and  Georgia  Baihroad  Bridge,  crossing  at  the  head  of  th«  shosK 
increases  the  difficulties  of  navigation.  Below  the  bar  for  2,000  feet  the  dtfpt^ 
varies  from  5  to  10  feet  with  rock  bottom.  The  lower  part  of  the  shoal  is  foraMHi  br 
a  rock  reef  extending  out  from  left  bank,  and  by  a  series  of  other  reefs  near  U 
which  the  channel  runs.  The  length  is  2,500  feet.  The  least  depth  is  2.8  feet,  bat 
the  navigation  is  difficult  for  the  same  reasons  as  above.  The  total  fall  is  3.7  fee*. 
the  greatest  is  1.5  feet  in  1,000  feet.  There  are  no  improvements.  The  examinatiflt 
of  1830  does  not  give  any  depth:  that  of  1871  gives  90  inches;  the  man  of  1875  doa 
not  extend  below  Rock  Quarry  Shoal.  It  is  difficult  to  say  whether  tnere  has  ben 
any  change. 

From  London  Shoals  to  Harrison  Shoals,  10,000  feet,  the  depth  is  from  7  to  3B 
feet. 

Harrison  Shoals,  at  Harrison  Towhead,  are  formed  by  a  gravel  bar  about  600  ket 
long,  with  4  feet  at  low  water.    There  are  no  improvements. 

f?om  Harrison  Shoals  to  Sweetwater  Shoals,  a  distance  of  16,000  feet«  the  deptk 
is  from  10  to  41  feet,  usually  over  20  feet. 

Sweetwater  Shoals  lie  along  Sweetwater  or  Ray  Island.  They  are  formed  princi- 
pally by  two  gravel  bars  300  feet  long,  one  lying  at  the  head  and  one  at  loot  pf 
island,  separated  by  about  2,000  feet.  Tne  total  fall  in  a  mile  is  2  feet.  The  leatf 
depth  over  the  upper  bar  is  about  1  foot,  and  over  the  lower  2  feet. 

Improvements:  A  dam  was  built  in  1873  and  1874  1,600  feet  long,  8  feet  wide,  el 
regular  shape,  and  about  2  feet  above  low  water.  It  is  very  nearly  parallel  to  tlw 
len  bank  and  does  not  hold  water  up  mueh,  there  being  only  about  6  inches  betweea 
the  two  sides  of  dam  at  a  1-foot  stage.  The  bank  at  lower  end  of  dam  fonnt  % 
pocket  called  Sweetwater  Pocket.  Although  the  water  is  forced  over  against  tb* 
bank  by  the  dam  the  pocket  is  filling  up  on  the  side  of  bank.  One  hundred  and  t«i 
cubic  yards  of  gravel  were  removed  in  1873.  The  report  of  1830  gives  15  and  IJ* 
inches,  that  of  1872  20  inches.  The  dam  has  apparently  not  been  of  much  serriMi 
As  the  pocket  fills  up,  however,  the  channel  will  probably  improve.  Ground  i« 
forming  behind  tbe  dam. 

From  foot  of  Sweetwater  Shoals  to  head  of  Bogart  Island,  2,700  feet,  tlie  depth  is 
from  5  to  KTfeet,  with  rocky  bottom  and  occasional  reefs.  From  that*  point  to  bead 
of  Lower  Bogart  Island  the  depth  is  from  4  to  7  feet. 

Bogart  Shoals  extend  from  near  tbe  foot  of  tbe  first  island  to  below  the  seoond.  a 
distance  of  3,000  feet.  They  are  formed  by  a  series  of  gravel-covered  rocky  rwfc. 
The  rock  is  from  0  to  2  feet  below  the  surface.  The  fall  is  1.7  feet  in  3,000  feet  The 
least  depth  is  1.6  feet.  Tbe  improvements  are  a  dam  1.300  feet  long,  extendinc 
partly  across  tbe  river  and  then  downstream  as  a  longitudinal  training  walL  It 
was  built  before  1871,  but  extended  and  strengthened  in  1873.  It  is  about  20  feet 
wide  and  from  0  to  3  feet  above  low  water.  The  part  near  bank  is  old  and  aUow* 
water  to  pass  over.  The  elbow  is  high  and  covered  with  willows.  The  lower  ttt^ 
of  longitudinal  part  is  also  low.  This  dam  is  built  too  far  upstream  for  a  good 
effect.  There  were  170  cubic  yards  of  rock  removed  in  1873  and  1874  at  foot  of 
lower  island.  The  report  of  1871  gives  24  to  30  inches  of  water.  There  seems  s 
shoaling  just  above  the  elbow  of  dam.  The  channel  below  dam  is  crooked  aad 
reefy. 

From  Bogart  Shoals  to  Bacon  Shoals,  8,000  feet,  the  depth  is  usually  6  to  8  feet 
sometimes  reaching  10  feet.    Rock  bottom  is  found  and  some  reefs. 

Bacon  Shoals  are  formed  by  a  series  of  gravel  bars  extending  over  2,500  feet,  wiib 
a  depth  of  1.6  to  3  feet.  Rock  lies  2  or  3  feet  below  bed.  There  are  no  improTe- 
meuts.    Examinations  of  1830  and  1871  give  24  inches. 

From  Bacon  Shoals  to  Wilson  Shoals,  3^  miles,  the  depth  reaches  41  feet,  aven^ 
ing  10  to  15  feet  up  to  Pond  Creek  and  20  feet  below, 

Wilson  Shoals  lie  at  the  head  of  Wilson  Island,  and  are  formed  by  several  roch 
reef^  extending  out  in  the  river;  through  gaps  in  these  reefs  the  channel  runs.  TW 
least  depth  ie  2  feet  and  tbe  fall  0.9  foot  in  1,500  feet.  Tbe  improvements  consist  ii 
tbe  excavation  of  56  cubic  yards  in  1874  at  head  of  island,  and  of  a  dam  built  acnw 
tbe  head  of  island.  This  dam,  400  feet  long,  is  8  feet  wide  at  head,  regularly  built 
leaks  a  little,  is  2  feet  above  low  water,  and  holds  water  up  about  1.5  feet  at  a  lov 
stage.    Tbe  former  examinations  do  not  give  tbe  depths  at  this  place. 

From  tbe  foot  of  Wilson  Shoals  to  Seven  Islands,  a  distance  of  1^  miles,  the  deptk 
reaches  29  feet  and  is  usually  over  15  feet. 

Seven  Islands  Shoals  occur  at  tlie  islauds  of  that  name.  Most  of  the  water  nsoally 
passes  through  a  broad  channel  to  the  left  of  tbe  islands.  The  steamboat  channel 
takes  a  narrow  chute  to  tbe  right.  There  are  several  shallow  places  along  the  islands, 
which  extend  about  If  miles.  At  head  of  islands  a  series  ot  gravel  bars,  extendinf 
almost  the  whole  length  of  the  first  island,  gives  a  least  depth  of  2.2  feet,  and  nsuaUr 
about  2.5  to  3  feet.  Near  the  lower  end  of  tbe  first  island  is  a  rocky  ret^f.  The  fau 
is  1.7  feet  in  3,500  feet.    The  improvement  consists  in  the  removal  of  about  80  cubic 
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^ards  of  rock  near  the  reef  in  1874  and  1875.  The  report  of  1830  gives  12  to  13 
mohes ;  that  of  1872,  30  inches. 

From  foot  of  this  part  of  the  shoals  to  Farmer  Bar,  3,000  feet,  the  depth  varies 
from  3  to  10  feet. 

Farmer  Bar  is  formed  by  a  rocky  reef,  with  a  least  depth  of  about  2  feet  in  1,200 
feet,  a  fall  of  1.1  feet  in  500.  The  cnrrent  is  very  swift.  It  is  considered  the  worst 
point  between  Kingston  and  Loudon.  The  improvements  consist  of  two  dams. 
Dam  No.  1,  between  islands,  is  9  feet  wide,  tight,  regularly  laid  with  sides  riprappcd, 
and  2  feet  above  low  water.  It  holds  up  the  water  1.3  feet.  The  lower  dam,  con- 
taining a  cross  and  longitudinal  part,  is  9  feet  wide,  with  regiilar  faces.  The  cross 
part  is  2  feet  Above  low  water  and  has  several  gaps;  the  lougitndinal  part  is  3  feet 
above  water,  tight,  and  oversown  with  willows.  The  current  is  very  swift.  The 
examination* of  1830  gives  15  inches;  that  of  1871,  30  inches.  As  the  bottom  is  rock 
and  the  dam  clearly  holds  up  water,  there  is  evidently  a  gain  in  depth.  There  may 
be  some  shoaliAg  below  the  end  of  dam.  This  dam  is  built  on  the  reef  itself  and 
causes  the  fall  to  occur  at  one  place,  making  it  very  sudden  and  the  current  swift. 
It  should  have  been  located  100  feet  or  more  downstream. 

From  foot  of  Seven  Islands  Shoals  to  head  of  Long  Island,  about  1  mile,  the  depth 
reaches  30  feet  and  is  usually  about  25  feet. 

Long  Island  is^ about  3  miles  long.  There  are  shoals  at  several  points.  The  total 
fall  is  4.5  feet.  The  first  shoal  is  at  head  of  Long  Island.  It  is  formed  by  a  gravel 
bar,  with  a  least  depth  of  1.5  feet  and  a  usual  depth  of  2  to  5  feet.  The*  fall  is  0.6 
foot  in  1,000  feet.  The  examination  of  1830  gives  15  inches;  that  of  1871,  20  inches. 
For  a  mile  below  the  depth  is  from  3.5  to ,9  feet.  The  second  obstrnctiou  is  caused 
by  a  reef  covered  with  gravel.  The  least' depth  is  2.3  feet  for  1,000  feet — the  usual 
depth  varies  between  that  and  3  feet.  The  fall  in  1,000  feet  is  0.4  foot.  Below  the 
reef  for  4,000  feet  the  depth  varies  between  4  and  7  feet.  The  third  obstruction  is  a 
gravel  bar,  with  a  least  depth  of  1 .9  and  a  depth  of  less  than  3  feet  for  300  feet.  From 
this  bar  to  end  of  island  tne  depth  goes  from  3.2  to  10  feet.  The  examination  of  1830 
gives  10  inches;  that  of  1871,  20  inches  (this  latter  for  the  whole  length  of  island). 
The  improvements  consist  of  dams  across  all  the  chutes  at  the  head  of  the  islands, 
built  in  1875  and  1876.  Some  old  dams  existed  before  that  time.  The  first  dam  is  9 
feet  wide,  legular  faces,  fairly  tight,  2  feet  above  low  water;  2  gaps  allow  the  pas- 
sage of  water  at  ordinary  stage ;  it  holds  up  water  1.5  feet.  The  second  dam  is  8  feet 
wide,  1.5  feet  above  low  water,  has  regular  faces;  it  is  in  bad  repair,  leaking  in 
upper  part;  it  holds  up  water  1.3  feet.  The  third  dam  is  8  feet  wide,  with  regular 
faces,  tight,  and  calked  with  earth  and  vegetation,  2  feet  above  water.  At  lower  end 
is  a  gap  50  feet  wide,  through  which  much  water  is  wasted.  It  holds  up  water  0.6 
foot.  The  fourth  dam  is  roughly  built  of  cribwork,  leaky,  6  inches  to  2  feet  above 
low  water,  holds  water  0.9  foot. 

From  foot  of  Long  Island  to  Clinch  River,  1|  miles,  the  river  reaches  43  feet  depth, 
and  is  usually  over  20  feet.  Up  the  Clinch  River  to  Kingston,  about  I  mile,  the 
depth  is  generally  5  to  7  feet. 

From  the  month  of  the  Clinch  River  to  the  head  of  Caney  Creek  Shoals,  4  miles, 
the  depth  reaches  57  feet,  and  gew^rally  is  over  20  feet. 

Caney  Creek  Shoals  are  the  most  important  obstructions  above  Chattanooga. 
They  extend  a  distance  of  about  5  miles,  and  are  now  known  under  the  names  of 
Caney  Creek  Shoals,  Turner  Bar,  and  Shields  Diun.    The  fall  is  10  feet. 

Caney  Creek  Sho^s  proper  lie  above  and  along  Caney  Creek  Island  and  opposite 
Caney  Creek.  They  are  formed  by  a  series  of  rocky  reefs,  extending  6,000  feet,  with 
a  fall  of  5  feet,  a  least  depth  of  1.5  feet,  and  an  average  depth  of  scarcely  more  than 
2  feet.  The  channel,  moreover,  is  crooked  and  difficult,  passing  at  several  places  so 
close  to  reefs  as  to  make  it  dangerous.  The  cnrrent  is  swift.  At  several  points  it  is 
impossible  for  two  vessels  to  pass.  Generally  the  rock  is  at  the  surface  of  bottom  and 
always  but  a  few  inches  below.  To  the  left  of  Caney  Island  there  is,  at  the  head  of 
island,  a  rocky  ledge  about  1,000  feet  long,  with  a  depth  of  0.5  foot  to  1.5  feet. 
Below  this  ledge  the  water  is  from  3  to  5  feet  deep.  It  has  been  proposed  to  make 
thih  chute  the  main  channel.  This  change  is  not  recommended,  as  the  distance  is  so 
much  shorter,  which  is  usually  a  disadvantage,  and  the  cost  of  blasting  a  channel 
through  this  reef  would  be  large  and  the  sudden  fall  would  make  it  difficult  to  navi- 
gate. 

The  improvements  at  these  shoals  consist  in  the  removal  in  1872  and  1873  of  450 
eubic  yards  of  rock  from  the  reef  lying  near  the  central  point  and  at  the  end  of  the 
prineipal  dam,  and  in  the  constrnction  of  three  dams.  The  upper  of  these  dams  is 
1,000  feet  long,  10  feet  wide,  roughly  built,  tight,  filled  with  earth  and  plants,  and  is 
2  to  3  feet  above  low  water.  It  forms  a  naiTOW  channel  chute  at  its  lower  end,  but 
does  not  open  enough  at  head  to  take  much  water.  One  of  the  shallowest  points  on 
the  shoal  is  100  feet  below  the  foot  of  this  dam  at  place  called  'Hhe  Pocket."  The 
bank  is  cutting  a  little  here.  This  dam  was  built  in  1856,  and  afterwards  repaired 
and  enlarged  in  1872*    The  second  dam  starts  from  the  left  bank,  straight  across 
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toward  tbe  right  bank,  and  then  follows  down  parallel  to  the  bank,  a  total  lengtk 
of  3,800  feet.  The  upper  part,  1.400  feet  in  length,  was  built  before  1871.  It  k 
roughly  built,  from  0  to  1  foot  below  the  surface  of  low  Water,  has  numerous  gap*, 
and,  of  course,  allows  much  water  to  pass.  From  the  first  elbow  down,  2,400  fe«t, 
the  dam  is  10  to  15  feet  wide,  has  regiuar  faces  is  filled  up  with  vegetation,  aad  per- 
fectly tight.  It  confines  the  Avater  collected^  but  does  not  collect  much.  Thia  lower 
part  was  built  in  1873.  The  water  is  held  up  at  the  upper  angle  only  0.5  foot.  The 
third  dam  has  a  cross  part  500  feet  in  len^h,  and  a  longitudinal  part  the  same  length; 
it  is  7  to  8  feet  wide,  has  re|;ular  faces,  is  1.5  to  2  feet  above  low  water;  it  is  not 
quite  tight,  but  apparently  is  filling  up.  At  the  elbow  of  dam  is  a  prpminent  nvf 
that  acts  as  a  dam,  the  fall  being  1  foot  in  300  feet,  and  at  the  foot  of  the  dam  n 
another  similar  reef.  The  removal  of  these  two  reefs  would  probably  low^r  the 
water  above  considerably.  The  dam  was  mainly  built  in  1875,  with  sotne  work  ti 
1888.    This  dam  assists  over  the  two  reefs  mentioned,  but  the  passage.is  daugc^xHis, 

The  examination  of  1830  gives  12  inches  of  water;  that  of  1871,  20  inches.  Thrre 
is  therefore  a  better  channel  now  than  before.  One  thousand  feet  below  the  cntk 
the  river  deepens  to  from  3  to  5  feet,  the  channel  passing  near  the  island.  It  tbeo 
shallows  to  between  2  and  6  feet  down  to  Turner  Bar,  a  mile  below.  The  ehaanel 
is  crooked  and  reefy.  Boats  in  low  water  have  to  work  in  around  the  reefe,  and 
this  in  windy  weatner  is  difficult  and  dangerous. 

Turner  Bar  proper  is  a  rock  reef  extending  across  the  rirer.  The  least  depth  it 
2.2  feet.  The  improvements  consist  in  the  removal  from  1873  to  1876  of  450  cubie 
yards  of  rock  ana  gravel.  At  the  reef  itself  there  is  better  depth  now  than  at  otb^ 
places.    The  examination  of  1830  gives  12  inches ;  that  of  1875,  15  inches. 

Below  Turner  Bar  for  3,000  feet  the  channel  is  crooked,  rocky,  with  a  depth  vary- 
ing from  1.4  to  6  feet.  Below  this  distance,  down  to  Shields  Dam,  the  rhanra 
improves,  being  usually  from  3  to  5  feet  deep,  and  the  reefs  not  being  so  numeross 
or  dangerous  as  above.    The  bottom  is. usually  gravel,  with  rock  1  foot  below. 

Shields  Dam :  The  obstruction  here  is  caused  by  a  rock  bar  1,500  feet  long,  witk 
a  least  depth  of  1.8  feet  and  an  average  of  2  feet.  The  improvements  consist  of  u 
old  roughly  built  dam,  built  before  1871,  from  0  to  2  feet  below  low  water,  and  of  t 
longitudinal  dam  built  since  that  date.  The  latter  is  1,000  feet  long,  built  of  crib 
work  filled  with  rook,  is  6  feet  wide  at  upper  end,  25  near  lower  end,  and  from  0  to 
2  feet  above  low  water.  The  lower  300  or  400  feet  of  the  dam  are  much  more  sub- 
stantial than  the  rest,  and  are  covered  with  earth  and  willows. 

For  4,000  feet  below  Shields  Dam  the  depth  is  from  3  to  5  feet  and  the  bottoa 
reefy. 

Thence  to  King  Bar,  nearly  3  miles,  the  water  reaches  24  feet  and  is  nsnaUy  from 
10  to  15  feet,  except  over  a  bar  1,000  feet  long,  where  it  is  about  5.5  feet. 

King  Bar  is  formed  by  a  gravel  and  rocky  bar  extending  across  the  river,  with  the 
central  part  bare  at  low  water.  The  least  depth  is  1.5  feet  over  a  length  of  100  fret; 
the  usual  depth  is  from 2  to  3  feet  over  1,500  feet,  the  fall  0.5  foot  in  2,000  feet.  TUvtb 
are  no  improvements.  The  examination  of  1830  gives  18  inches;  that  of  1871  doM 
not  describe  this  bar.    There  would  seem  to  be  a  slight  shoaling,  which  is  probsble. 

From  King  Bar  to  Rockwood  Landing,  7,500  feet,  the  depth  is  from  5  to  15  ftd 
From  Rockwood  to  Brackett  Bar,  5,000  leetj  the  depth  is  from  3  to  5  feet. 

Brackett  Bar  is  a  gravel  bar  with  a  least  depth  of  1.5  feet,  and  a  general  Aep^ 
of  less  than  2.5  feet  over  a  distancer  of  2,000  feet.  It  is  not  described  in  previosa 
reports. 

From  Brackett  Bar  to  Half  Moon  Shoals,  4,000  feet,  the  depth  is  from  lOto  loisei. 

Half  Moon  Shoals  are  located  fVom  2,000  feet  above  Half  Moon  Island  and  two 
smaller  islands  to  below  the  foot  of  the  islands,  a  distance  of  5^  milee,  with  a  total 
fall  of  7.5  feet,  quite  evenly  distributed.  The  wider  and.shoi*tcr  channel  goes  to  the 
right  of  islands,  but  it  is  very  shallow.  The  channel  to  the  left  is  narrow  and 
longer,  and  much  better  adapted  to  low- water  navigation.  The  first  obstmctiousHe 
2,000  feet  above  the  head  of  the  first  island,  and  consist  of  reefs  and  gravel  shoab 
over  an  extent  of  4,000  feet ;  the  least  depths  are  1.6  to  2  feet,  with  an  average  depth 
of  about  3  feet.  The  rock  is  everywhere  within  a  few  inches  of  the  bottom.  The 
fall  in  4,000  feet  is  about  0.5  foot.  From  this  point;  600  feet  below  the  head  of  the 
main  island,  the  depth  varies  from  3.5  to  8  feet;  for  the  subsequent  7,000  feet  there 
is  from  2.9  to  7  feet,  usually  over  3.5  feet  depth.  The  shallow  places  occur  at  vari- 
ous points,  and  are  rock  bars  covered  with  a  layer  of  gravel.  For  the  next  1,560 
feet  the  depth  varies  usually  from  3  to  5  feet,  not  exceeding  the  latter  at  any  place, 
and  usually  about  3.5  feet,  except  at  three  places,  each  2<  0  or  800  £eet  in  length, 
where  the  depth  is  in  one  case  as  little  as  2.2  feet,  and  in  the  others  2.8 feet.  Atone 
place  a  reef  of  rocks  extends  nearly  across  the  chute.  For  2.000  feet  above  tbe  foot 
of  the  island  the  depth  varies  &om  2.2  to  4  feet,  the  bottom  is  reefy;  at  the  foot  of 
island  there  is  a  fall  of  1.5  feet  in  800  feet. 

The  improvements  consist  in  the  removal  of  about  130  cabic  yurds  of  rock  and  90O 
yards  of  gravel,  mostly  at  foot  of  island,  tod  the  bnilding  of  four  dftraiy  three  *t  tile 
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Lead  and  one  at  foot  of  the  ialands.  Dams  at  the  head  of  island  were  bnilt  before 
1871.  They  were  of  little  use.  New  dams  were  built  and  repairs  made  in  1873, 1876, 
1886,  and  1887.  The  uppermost  old  dam  was  abandone<l  and  a  new  dam  1,100  feet 
long  bnilt  in  1873.  This  dam  is  2  feet  above  low  water,  15  feet  wide,  ronghly  bnilt, 
but  tight;  land  is  forming  rapidly,  especially  about  the  inland.  Dam  No.  2, 665  feet 
long,  IS  an  old  dam  repaired;  it  is  10  feet  wide,  of  crib  work  tilled  with  large  bowl- 
ders. It  is  as  much  as  4  feet  above  low  water  in  places.  At  the  upper  end  land  is 
forming  rapidly,  but  at  the  lower  end  water  flows  throngh  at  ordinary  stages.  It 
holds  up  water  3  feet.  No.  3,  300  feet  long,  is  likewise  an  old  dam  repaired.  It  is 
roughly  bnilt,  but  solid  and  quite  tight;  water  flows  through  a  little:  thelowerpart 
is  crib  work;  it  htdds  up  water  2.7  feet;  land  is  forming  behind.  Tne  dam  at  tho 
foot  is  9  feet  wide  with  regular  faces,  from  0.1  foot  to  2  feet  above  low  water,  some- 
what leaky  and  no  earth  depositing.  The  island  opposite  dam  is  riprapped  to  1.5  feet 
above  low  water.  Rock  is  within  a  few  inches  of  bottom,  Opposite  the  dam  there 
is  8.5  feet  of  water,  but  it  is  only  2.5  feet  deep  above  the  dam  and  the  ftame  below. 
ReefH  projecting  from  the  left  bank  make  the  entrance  to  lower  end  difficult.  For 
500  feet  below  the  island  the  depth  varies  from  2.5  to  5  feet,  but  tho  reefs  hinder 
navigation  to  some  extent.  The  examination  of  1830  does  not  state  depth  ^  that  of 
1871  gives  16  inches  and  a  crooked  channel;  this  would  show  considerable  improve- 
ment. 

From  Half  Moon  Shoals  to  White  Creek  Shoals,  1  mile,  the  depth  is  from  7  to  16 
feet. 

White  Creek  Shoals  lie  below,  tho  creek  and  above  and  below  the  islands  of  that 
name.  The  old  channel  went  between  the  islands  and  was  crooked,  shallow,  and 
dangerous.  The  present  channel  goes  between  the  left  bank  and  the  islands.  The 
obRtrnctions  consist  of  a  numlier  of  reefs  and  gravel  bars  with  a  least  depth  of  2.1 
feet  and  an  ordinary  depth  for  9,000  feet  of  from  2.5  to  4  feet.  Below  the  foot  of  dams 
a  sand  bar  forms  at  high  water,  but  is  usually  cut  away  as  the  water  falls.  The  im- 
prikvements  consist  in  the  removal  of  CO  cnbio  yards  of  rock  and  90  of  gravel  in  1872 
and  in  the  construction  of  a  long  series  of  dams,  built  in  part  before  1871  and  con- 
tinued in  1872,  1873,  1874,  1888,  1889,  and  1890.  The  total  tall  is  6.5  feet,  evenly  dis- 
tributed. The  first  dam,  750  feet  in  length,  reaches  to  within  300  ft*ct  of  right  bank. 
It  is  10  feet  wide  at  top,  2.5  to  3  feet  above  low  water,  ronghly  built,  and  is  filling 
up  a  little  with  earth.  As  there  is  very  little  diflerence  in  head  on  the  two  sides  it 
is  difficult  to  determine  tightness. 

The  second  dam  continues  from  first  to whead  to  island,  passing  over  the  second 
towhead,  is  2,400  feet  in  length,  the  upper  part  roughly,  the  lower  part  more  regu- 
larly built,  10  feet  wide,  2.5  feet  above  low  water,  tight,  and  in  general  is  a  good 
dam.  Earth  is  forming  behind  and  the  towheads  are  increasing  in  size.  Above 
second  towhead  the  dam  holds  water  up  2.3  feet  and  above  the  island  1.4  feet.  Below 
the  islands  the  dams  consist  of  a  longitudinal  part  1,700  feet  long,  and  two  check 
dams  140  and  170  feet  long.  The  former  is  8  feet  wide  2.5  above  low  water,  roughly 
bnilt,  but  is  filling  up.  Below  upper  check  dam  it  is  more  regularly  built  and  4  feet 
above  low  water.  It  holds  the  water  up  1.4  feet.  The  upper  check  dam  is  of  loose 
rocks  to  3  feet  above  low  water,  holds  water  up  0.6  foot.  The  lower  check  dam  is  about 
the  same;  it  holds  water  up  1.3  feet  at  the  angle.  The  object  of  the  check  dams  is 
to  cause  deposits  below  ana  behind  them,  and  to  carry  away  the  sand  bar.  It  seems 
to  be  accomplishing  that  end.  The  bank  is  cutting  near  lower  end  on  island  and  on 
left  bank  opposite  lower  end  of  dam. 

Examination  of  1830  gives  16  inches;  that  of  1871  17  inches.  An  examination  of 
1888  gives  the  same  profiles  as  to-day,  except  that  the  sand  bar  has  been  moved  down^ 
due  to  the  new  dams.  The  improvement  is  considered  as  one  of  the  most  successful 
on  the  river.  The  old  channel  was  between  the  islands,  difficult  and  shallow.  The 
present  channel  was  formerly  nearly  dry. 

From  White  Creek  Shoals  to  Gillespie  Bar,  3  miles,  the  depth  varies  from  5  to  13 
feet  and  is  usually  about  8  or  9. 

Gillespie  Bar  is  formed  by  a  series  of  gravel  bars,  with  occasional  rock,  stretching 
aeross  a  wide  piece  of  river.  The  first  bar  puts  out  from  the  right  bank,  and  gives 
a  depth  of  2.5  feet  over  250  feet;  then  comes  a  stretch  of  2,500  feet  where  the  depth 
is  from  5  to  10  fe^,  along  a  narrow  channel,  and  then  the  main  bar  appears,  with  a 
minimnm  depth  of  1.3  feet  and  a  depth  of  less  than  3  feet  for  1,000  feet,  the  channel 
crossing  from  left  to"right  bank.  The  fall  is  0.5  foot.  There  are  no  improvements. 
The  examination  of  l9So  gives  16  inches ;  that  of  1871  does  not  describe  this  bar. 
There  seems  to  be  a  little  shoaling. 

From  Gillespie  Bar  to  Preston  Island,  3  miles,  the  depth  reaches  52  feet  and  is 
generally  over  15  feet.  At  the  island  it  shallows  to  from  5  to  8  feet,  and  about  the 
middle  is  a  reef  extending  nearly  across  the  river,  aftbrding,  however,  a  passage  of 
5.5  feet  depth. 

From  Preston  Island  to  head  of  Fouchee  Island,  2^  miles,  the  depth  reaches  26 
tett,  and  ie  usually  from  10  to  15  feet.    For  1,000  feet  below  the  head  of  Fouchee 
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Island  the  depth  is  from  3.5  to  7  feet,  yrith  a  bad  reef  close  to  wMch  the  cbamwl 
passes. 

From  FoQcbee  Island  to  Piney  Island,  1^  miles,  the  depth  reaches  30  feet  mod  is 
nsnally  over  15  feet.  Along  Piney  Island  for  6,000  feet  the  depth  is  from  4^  to  12 
feet,  usually  6  to  8  feet.  f?om  the  lower  part  of  island  to  Watts  Bar,  1^  mOea,  (be 
depth  is  from  15  to  30  feet. 

Watts  Bar  is  formed  principally  bv  a  narrow  prominent  reef  extending  across  the 

*  river  near  head  of  Watts  Island,  and  by  a  serieff  of  shallows  of  gravel  and  rock,  in 

all  over  11,000  feet  in  length.    The  fall  is  3.3  feet,  of  which  1.5  feet  occar  in  the  first 

3,000  feet.    The  least  depth  is  2  feet,  the  usual  depth  from  3  to  4  feet.    The  bottom 

is  rock  or  gravel  with  rock  a  few  inches  below.    • 

The  improvemeuts  consist  in  the  excavation  of  about  288  cubic  yards  of  rock  at 
the  reef  and  of  185  cubic  yards  of  gravel,  and  in  the  construction  of  the  three  dams.  | 

The  work  was  done  in  1872, 1873,  and  1874.  The  main  dam  contracts  the  water  from 
the  right  bank.  It  starts  opposite  head  of  island  200  feet  from  right  bank ;  is  1,300 
feet  long,  8  to  10  feet  wide,  semiregularly  built,  seems  tight  and  fiUing  up,  esp<M*ialiy 
near  the  lower  end ;  1  to  3  feet  above  low  water.  Second  dam,  across  head  of  island^ 
235  feet  long,  ^  to  9  feet  wide,  semiregularly  built,  tight,  filling  up,  1.5  to  2  f«el 
above  low  water,  lipids  up  water  1.5  feet.  Third  dam,  across  slough,  6  to  8  feet 
wide,  semiregularly  built,  tight,  1.5  to  2  feet  above  water.  The  slough  la  nearly 
dry. 

Former  examinations  give  16  inches,  and  it  is  well  known  that  previous  to  the 
improvements  the  bar  was  the  first  hindrance  to  navigation  as  the  water  fell,  and 
often  the  limit  of  the  same,  and  that  the  improvement  allows  boats  to  pass  at  stages  ' 

formerly  impossible.  Its  age,  nearly  twenty  years,  shows  the  permanency  of  in- 
provements  on  this  river.  An  examination  of  1888  gives  substantially  the  sunc 
curves  as  to-day.  It  is  probable  that  if  this  dam  had  been  located  farther  down- 
stream it  would  have  been  better. 

For  3,000  feet  farther  down  the  depth  does  not  exceed  10  feet.  From  thence  to 
Hunter  Island,  6  miles,  through  Stewart  Eddy,  the  depth  reaches  43  feet  and  it 
usually  over  15  feet. 

Hunter  Shoals  lie  at  Hunter  Island,  and  are  formed  by  a  gravel  bar  4,000  feet  in 
length  extending  out  from  left  bank.  The  least  depth  is  2.4  feet  and  the  usual  deptk 
from  3  to  4  feet.  The  fall  is  1  foot.  There  are  no  improvements.  Depths  are  not 
stated  in  previous  examinations.  From  Hunter  Shoals  to  1,000  feet  above  Washing- 
ton Ferry,  3  miles  down,  the  depth  varies  from  7  to  15  feet. 

Over  the  next  5  milcH  occurs  an  almost  continuous  series  of  shoals,  ^ing  by  tba 
names  of  Washin«xton,  Hazleridge,  and  Goodf^eld  shoals.  The  river  is  wide,  and  ban 
and  reefs  very  numerous.  The  tota  1  fall  in  5  miles  is  about  5  feet.  From  1,000  feet  aboTo 
Washington  Ferry  to  Robinsons  Landing,  6,000  feet,  the  least  depth  is  2  feet  and  the 
usnal  one  about  2.5  feet.  The  channel  is  narrow  and  the  bottom  rooky.  For  3,000 
feet  fiirther  down  the  depth  increases  to  from  3.5  to  5  feet.  Then  comes  a  series  of 
reefs  for  2,000  feet  with  a  least  depth  of  2  feet,  an  average  of  2.5,  with  a  dangerons 
channel  and  occasional  bowlders;  then  comes  2,000  feet  with  a  depth  of  3^  to 5 feet. 
For  the  next  6,000  feet  the  depth  varies  between  2  and  4.5  feet,  usuallv  not  far  fitam 
3,  the  bottom  being  a  succession  of  bars  of  gravel  and  rock,  with  rock  always  neir 
the  surface.  For  6,500  feet  farther  down  is  a  succession  of  gravel  bars  with  oc- 
casional rock.  The  least  de]ith  is  about  1  foot  and  is  under  2  feet  for  a  length  of 
nearly  2,000  feet.  The  remaming  4,500  feet  have  a  depth  of  2  to  2.5  feet,  occasiootUy 
of  5  feet. 

ITie  improvements  consist  in  the  excavation  of  255  cubic  yards  rock  in  1874, 1875, 
and  1876  at  the  reefs  known  as  the  Hazleridge  Shoals. 

From  foot  of  Goodtield  Shoals  to  the  beginning  of  Kelly  Shoals,  4,300  feet,  the 
depth  is  from  8  to  11  feet. 

Kelly  Shoals  are  formed  by  a  series  of  reefs  and  bars  over  9,000  feet  in  len^. 
The  total  fall  is  2.2  feet,  of  which  1.5  feet  are  in  the  last  2,000  feet.  The  least  depth 
is  2.5  feet  4,000  feet  above  the  dam,  and  at  dam  2.6  feet.  Usual  depth  is  ftom  ZJS 
to  5  feet.  The  channel  is  crooked,  going  from  one  side  to  the  other,  and  the  passige 
difficult.  There  are  numerous  reefs.  The  improvements  consist  of  the  removal  <rf 
35.9  cubic  yards  rock  in  1873,  1874,  and  1876,  and  of  the  building  of  a  dam  near  th* 
lower  end  of  shoal  in  1876  and  later.  This  dam  is  1,250  feet  long,  is  9  to  10  feet  wide, 
2.5  above  low  water,  and  leaks  some.  The  longitudinal  part  is*  covered  with  v*|^- 
tation.  It  hohls  up  water  at  center  0.7  foot.  The  examination  of  1830  does  not  give 
depth;  that  of  1871  gives  18  inches.  An  examination  in  1888  gives  nearly  the  same 
contour  as  to-day.  There  is,  therefore,  considerable  improvement,  but  this  la  still 
considered,  however,  a  difficult  point  to  pass. 

From  Kelly  Shoals  to  Martin  Bar,  5,000  feet,  the  depth  is  from  5  to  8  feet. 

Martin  Bar  is  a  narrow  gravel  bar  giving  a  depth  of  3  to  4  feet  over  a  length  of 
1,000  feet.  The  fall  is  1  foot  in  3,000  feet.  There  are  no  improYementa.  It  is  not 
described  in  other  examinational 
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From  Martin  Bar  to  Chatton  Shoals,  8,000  feet,  the  depth  Is  from  5  to  10  feet. 

Chatton  Shoals  are  formed  by  a  gravel  bar  7,000  feet  in  length,  with  a  depth  of 
ftt>m  3.5  to  4.5  feet. 

For  6,000  feet  below,  the  depth  is  i^om  5  to  11  feet,  then  through  Bell  Eddy,  22,000 
feet,  the  depth  varies  from  10  to  27  feet  np  to  Hiwassee  Shoals. 

Riwassee  Shoals  lie  at  several  places  along  Hiwassee  Island.  The  channel  is  to 
right  of  all  islands.  The  first  oostructions  are  two  gravel  bars,  the  first  with  a 
depth  of  3.5  feet,  and  the  second  2.2  feet  over  a  length  of  200  feet.  They  ar<$  sepa- 
rated by  a  stretch  of  3,000  feet,  where  the  de{>th  is  uetween  4  and  5  feet.  The  fall 
is  1  foot  in  4,000  feet.  From  the  foot  of  small  island  to  1,000  feet  above  foot  of  large 
island,  a  distance  of  8,000  feet,  the  depth  varies  from  7  to  10  feet.  Near  the  foot  of 
island  is  a  gravel  bar  with  a  least  depth  of  3.5  feot  over  a  distance  of  200  feet.  The 
examination  of  1830  gives  a  least  depth  of  20  inches.  The  shoal  is  not  described  in 
examination  of  1871.    There  are  no  improvements.    The  channel  seems  improving. 

From  Hiwassee  Shoals  to  Sale  Creek  Shoals,  3  miles,  the  depth  varies  from  4.5  to 
20  feet,  being  usually  abont  7  or  8. 

Sale  Creek  Shoals  are  formed  by  a  long  series  of  gravel  bars  with  occasional  reefii 
extending  from  3,500  feet  above  upper  Sale  Island  to  3.000  feet  below  lower  Sale 
Island,  a  distance  of  17,000  feet.  Tne  least  depth  is  2.2  feet,  occurring  at  several 
places.  The  total  fall  is  4  feet,  evenlv  distributed.  Above  upper  Sale  Creek  Island 
the  least  depth  Is  2.6  feet  for  about  300  feet,  then  it  varies  between  3  and  5  feet, 
being  usually  about  3.5  feet.  Along  the  upper  island  the  depth  varies  f^om  3  to  4.5 
feet,  except  over  a  stretch  of  600  feet  where  there  is  f^om  2.6  to  3  feet,  and  over  one 
of  500  feet  where  there  is  from  2.2  to  2.8  feet.  Between  the  islands  the  depth  is  from 
2.2  to  4.5  feet.  The  rock  is  only  a  few  Inches  below  the  bed.  Just  below  the  mouth 
of  the  creek  is  a  hole  1,000  feet  lonff  with  a  depth  of  4  to  10  feet.  Below  this  hole 
is  a  second  bar  coming  out  from  the  right  bank,  forcing  the  channel  very  near 
the  island.  Alon^  the  island  is  a  stretch  of  800  feet  where  the  depth  is  ftom  2.2  to  3 
feet  and  the  remamder  is  from  3.5  to  5.2  feet.  The  river  to  left  of  islands  is  wide 
and  shallow.  Large  gravel  bars  exist  at  the  heads  of  both  islands.  One  thousand 
feet  below  lower  island  is  another  bar  giving  fVom  2.2  to  3  feet  over  a  distance  of 
1,500  feet.  This  is  known  as  Cross  Bar.  The  improvements  over  Sale  Creek  Shoals 
and  Cross  Bar  consist  in  the  removal  of  snags  and  in  217  cubic  yards  of  excavation 
in  1873.  The  examination  of  1830  gives  20  inches ;  that  of  1871  does  not  describe  those 
sboals.    There  seems,  therefore,  an  improvement.    To-day  the  channel  is  shoaling 

From  Cross  Bar  for  8,000  feet  the  depth  is  from  5  to  8  feet,  averaging  6.5  feet.  A 
continuation  of  comparatively  shoal  water  over  10,000  feet  goes  by  the  names  of 
Thatcher  and  Eldridge  bars.  The  first  has  an  average  depth  of  3.5  feet  over  5,000 
feet,  with  a  least  depth  in  one  case  of  3  feet.  Then  comes  3,000  feet  of  from  4.5  to  6 
feet,  and  then  2,000  feet  from  4.2  to  5  feet,  called  Eldridge  bar.  From  these  bars  to 
Soddv  Shoals,  5,000  feet,  the  depth  is  from  5  to  10  feet. 

Soddy  Shoals  are  a  long  succession  of  shoals  beginning  5,000  feet  above  Soddy 
Island  and  extending  10,000  feet  below,  a  total  distance  of  20,000  feet.  The  total 
fall  is  6.5  feet,  the  greatest  fall  being  at  foot  of  lowest  dam,  where  0.8  foot  fall 
occurs  in  600  feet.  The  shoals  are  occasioned  by  a  series  of  gravel  bars  and  a  nnm-  * 
ber  of  reefb  rising  often  to  surface  of  low  water  and  giving  a  difficult  and  dangerous 
channel.  Above  the  islands  for  5,000  feet  the  obstruction  is  a  continuous  gravel  bar 
with  a  depth  of  f^om  3.2  to  4.5  feet.  Along  the  islands  to  within  500  feet  of  foot  the 
depth  is  fVom  4.5  to  6  feet.  At  the  point  near  the  foot  is  a  reef  that  gives  3  feet  along 
crooked  channel.  From  foot  of  island  to  end  of  long  dam,  3,300  feet,  the  depth  varies 
usually  from  1.8  to  2.5  feet,  with  a  gravel  bottom  and  rock  about  1  foot  below.  For 
2,000  feet  farther  down  th* depth  is  from  1.9  to  2.5  feet,  with  numerous  reefs,  making 
a  difficult  channel.  From  here  to  end  of  shoal  the  depth  varies  between  3  and  6  feet, 
but  reefs  on  both  sides  of  channel  render  it  narrow  and  dangerous. 

Improvement$, — Before  1871  a  dam  was  built  across  from  upper  island  to  left  bank, 
another  between  the  two  islands,  and  a  short  dam  below.  The  old  upper  dam  is 
leaky,  low,  and  of  little  use.  In  1872, 1873, 1874,  1875,  1876, 1888,  and  1890  the  im- 
provements  were  continued.  A  new  dam  was  built  from  head  of  island  1,050  feet 
long,  6  to  9  fest  wide,  semiregular  in  construction,  3  feet  above  low  water,  perfectly 
tight,  and  filling  up,  especially  near  island.  It  holds  water  np  0.5  foot.  Between 
the  island^  is  a  dam  about  500  feet  long,  10  feet  wide,  2  or  3  feet  above  low  water,  and 
semiregularly  built.  Between  the  islands  it  is  filUn^.  It  holds  up  water  1.8  feet. 
Below  the  island  is  a  dam  3,250  feet  long.  It  is  8  feet  wide,  semiregularly  built,  2  to  3 
feet  above  low  water,  leaks  badly,  is  filling  up  some  at  angle  below.  Holds  up  water 
at  foot  of  islandl.3  feet.  Below  is  a  dam  1,000  feet  long,  8  to  9  feet  wide,  semiregu- 
larly built,  3  feet  above  water,  tight,  and  filling  up.  It  holds  up  water  0.3  foot.  Be- 
sides these  dams  rock  to  the  amount  of  46  cubic  yards  has  been  removed  in  1872, 
1873,  1874,  1875,  and  1888. 

The  examination  of  1830  calls  this  one  of  the  most  difficult  shoals,  but  does  not 
state  depth.    That  of  1871  gives  20  inches  over  reefs  and  15  inches  over  gravel  bars. 
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The  principal  difficnlty  now^  according  to  pilots,  arises  from  the  reefs  and  creokMi 
channel,  bnt  there  has  been  a  great  improvement.  From  the  foot  of  Soddy  ShoaU 
to  Blue  Sprinff,  9,000  feet,  the  depth  is  from  5  t<i  16  feet.  From  Bine  Spring  to  Dal- 
las  Shoals,  17,000  feet,  jibe  depth  reaches  35  feet  and  is  usually  about  15  feet. 

Dallas  Shoals  are  formed  by  a  gravel  bar  at  the  head  and  another  at  the  foot  of 
Dallas  Island.  The  first  gives  a  depth  of  3  feet  over  200  feet  and  the  second  of  2  to 
3  feet  over  2,500  fleet.  They  are  separated  by  a  stretch  of  6,500  feet;  with  a  depth 
of  4.5  to  9  feet. 

From  Dallas  Shoals  to  Harrison  Bar, ^,000  feet,  the  depth  is  from  15  to  33  feet. 

Harrison  Bar,  formed  by  a  reef  and  a  gravel  bar,  extends  a  length  of  1, 500  fe«t 
with  a  depth  of  3.2  to  4.6  feet.  The  channel  is  narrow,  the  current  swift,  and  thera 
are  namerous  rocks. 

From  Harrison  Bar  to  Layman  Bar,  13,000  feet,  the  depth  reaches  30  feet.  There  ii«  a 
bar  1,000  feet  long  about  half  way,  with  a  least  depth  of  4.5  feet  and  a  usual  depth 
of  about  6  feet. 

Layman  Bar  gives  a  least  depth  of  2.5  and  an  average  of  3  to  4  feet  over  a  len^ 
of  1,300  feet.  The  river  is  wide,  and  a  good  deal  of  the  bottom  becomes  bare  at  low 
water.    The  rock  is  0.5  to  1  foot  below  bottom. 

Between  Layman  Bar  and  Shoemaker  Bar  8,000  feet,  the  depth  is  frt>m  5  to  7  feet 

Shoemaker  Bar  is  a  gravel  bar  with  a  least  depth  of  3.5  feet  and  a  depth  of  lev 
than  4  feet  for  400  feot. 

From  Shoemaker  Bar  to  Ohickamanga  Shoals,  6,000  feet,  the  depth  is  frx>m  7  to  U 
feet. 

North  Chickamauga  Shoals  lie  at  head  and  foot  of  North  Chtckamauga  Island. 
The  first  is  caused  by  a  gravel  bar  having  a  depth  of  3.2  to  4  feet  over  1,000  feet. 
with  a  fall  of  0.5  foot;,  then  comes  a  stretch  of  5,000  feet,  with  a  depth  cf  5  to  8  feet 
then  a  gravel  bar  1,600  feet  in  length  extending  to  Cincinnati  Southern  Railroad 
Bridge,  with  a  depth  of  2.1  to  2.7  feet,  and  a  narrow  chanuel  close  to  the  bank.  Rock 
is  0.5  to  1  foot  below  bottom.    The  examination  of  1830  gives  2^  inches  depth. 

The  railroad  bridge  is  a  considerable  obstruction  at  stages  when  the  diaw  has  to 
be  used.  Below  the  bridge  the  channel  improves  and  from  there  to  ColweU  Bar^ 
9^000  feet  below,  the  depth  is  from  5  to  20  feet,  usually  6  to  10  feet. 

Colwell  Bar  lies  opposite  and  above  South  Chickamauga  Creek.  This  obatmctioD 
is  a  gravel  bar  in  the  middle  of  a  wide  river,  with  a  channel  on  either  side.  There 
are  a  good  many  snags.  The  best  channel  is  on  the  right  bank  and  gives  a  least 
depth  of  1.8  feet  and  a  depth  of  from  1.8  to  3.5  feet  over  a  length  of  4,0W  feet.  The 
bottom  is  gravel  with  rock  from  0.1  to  1  foot  below  the  surface.  The  fidl  is  1.5  feet 
in  5,000  feet. 

From  Colwell  Bar  to  Crutchfield  Bar,  4,000  feet,  the  depth  is  from  5  to  8  feet. 

CrutchAeld  Bar  is  a  gravel  bar  having  a  depth  of  from  3.7  to  5  feet  over  a  distance 
of  1,000  feet.    Rock  is  0  to  1  foot  below  gravel. 

From  Crutchfield  Bar  to  Citico  Bar,  8,SM)  feet,  the  depth  is  from  5  to  13  feet. 

Citico  Bar  is  a  gravel  bar  with  a  least  depth  of  2.4  feet  and  less  than  3  over  1,00U 
feet.    Rock  is  at  2  to  3  feet  below  bottom. 

From  Citico  Bar  to  Chattanooga  Shoal,  1,500  feet,  the  depth  is  from  4  to  5.3  feet. 

Chattanooga  Shoal  lies  along  Chattanooga  Island,  and  is  caused  by  gravel  bars. 
The  least  depth  is  2.3  feet  and  uie  average  from  2.3  to  3  feet  over  1,500  feet.  Towanlfl 
the  foot  of  island  the  depth  increases  to  from  3  to  4.5  feet.  The  fall  in  5,000  feel  i^ 
2  feet.    Rock  is  near  the  bottom.    The  chanuel  is  somewhat  crooked. 

The  depth  of  the  river  in  front  of  Chattanooga  Landing  is  from  6  to  10  feet. 

Below  Soddy  Shoals  there  are  no  improvements. 

•* 

IV.— PKOJECT  FOR  IMPROVEMENT. 

The  act  of  Congress  previously  cited  appropriating  for  the  survey  of  the  Ten- 
nessee River  above  Chattanooga  requires  information  as  to  the  extent  to  which  the 
river  cau  be  made  navigable,  the  cost  of  the  work,  and  the  preparation  of  suitable 
plans  therefor. 

EXTENT  TO  WHICH  THE  RIVER  CAN   BE  MADE  NAVIGABLE. 

The  Muscle  Shoals  Canal,  which  limits  the  navigable  depth  of  the  lower  Ten- 
nessee River,  is  designed  for  a  5-foot  navigation,  and  this  would  seem  to  be  the  ex- 
treme depth  called  for.  The  question  is  if  this  can  be  obtained  above  Chattanooga, 
it  cau  evidently  be  reached  by  a  system  of  locks  and  dams,  either  complete  or  only 
at  the  worst  shoals,  such  as  Little  River,  Lyons,  Chota,  Coulter,  Caney  Creek, 
Hazleridge  Shoals,  etc.,  and  becomes  simply  a  matter  of  cost. 

To  ascertain  whether  this  depth  could  be  secured  by  confining  the  water  to  a  nar- 
rower channel,  use  was  made  of  formula  for  flow  of  water.    These  fonuulw  are 
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admittedly  indeterminate  for  rivers  with  an  uneven,  varying  bottom.  Kntter's 
formula,  r  =  6  \/  rs,  with  n  taken  at  0.030,  aud  other  formulae  out  of  Trautwine's 
Eugineer's  Pockot-Book  were  used.  The  slopes  were  calculated  corresponding  to  the 
observed  discharges  with  assumed  widths  of  from  100  to  400  feet  and  depths  of  3  and 
5  feet.  The  width  corresponding  to  the  slo]>e  coming  nearest  within  the  observed 
slope  at  the  diftereut  shoals  was  adopted  as  the  proper  width  at  that  point.  At  cer- 
tain places  on  the  river,  as  at  Little  River  and  Cnota  Shoals,  where  most  of  the  water 
at  low  stages  is  confined  to  a  narrow  chute,  the  approximate  truth  of  the  results  ob- 
tained is  shown. 

Taking  a  conservative  estimate  it  would  seem  that  the  following  widths  for  a 
5-foot  channel  can  be  obtained:  From  the  junction  of  the  French  Broa<l  and  Holston 
rivers  to  the  Little  Tennessee  River,  about  200  feet,  except  at  Little  River,  Lyons, 
and  Chota  shonls,  where  it  might  be  onl^  150  feet  at  the  points  of  greatest  fall ; 
from  the  Little  Tennessee  to  the  Clhich  River,  about  250  feet ;  thence  to  the  Hiwassee 
River,  about  300  feet,  and  below  that  river  to  Chattanooga,  about  400  feet.  These 
widths  would  be  ample  for  the  commerce  of  to-day.  The  improvement  would  be 
obtained  by  confining  all  the  water  to  the  channel  by  dams,  prolonging  the  fall  to 
deep  water,  providing  means  to  get  rid  of  ^avel  brought  down,  and  probably  using 
bauK  protection  a  great  part  of  the  length  improved. 

While  a  5-foot  navigation  is  a  possibility,  the  nature  and  amount  of  commerce  da 
not  to-day  warrant  the  groat  expense  necessary.  An  all-the-year  5-foot  navigation 
would  undoubtedly  promote  commerce,  but  not  to  an  extent  commensurate  with  the 
great  cost.  The  freights  carried  are  mostly  goods  more  or  less  imperishable,  and 
could  be  kept  over  iinecessary  for  boating  stages.  A  clear  3-foot  channel  free  from 
rocks,  reefs,  cross-currents,  snags,  and  other  obstructions  will  fulfill  all  legitimate 
demands  of  to-day  and  for  many  years.  This  has  been  the  plan  of  improvement,  but 
even  in  the  improved  places  a  3-foot  depth  throughout  has  rarely  been  obtained. 

COST. 

A  detailed  estimate  of  the  cost  of  the  improvement  to  secure  a  depth  of  3  feet  is 
given  below.  It  amounts  to  $600,000.  The  length  of  the  sections  to  be  improved  is 
&^  miles  and  the  cost  averages  $23,500  per  mile. 

The  estimate  of  cost  of  a  5- foot  channel  ft*om  known  data  is  somewhat  indefinite. 
The  length  to  be  improved  is  65  miles.  The  system  of  dams  would  have  to  be  much 
more  extensive  than  for  a  3-foot  channel,  and  the  dams  at  least  2  feet  higher  and  pro* 
portioiiately  wider  and  stronger.  The  bank  would  need  to  be  more  thoroughly  pro- 
tected. The  cost  per  mile  would  probably  be  double,  or  say  $45,000.  The  total 
estimate  would  then  become  $3,000,000. 

If  the  river  be  canalized  it  will  necessitate  the  constmotion  of  eighteen  locks  hav- 
ing an  average  li  ft  of  10  feet.  The  average  cost  would  be  $400,000,  or  in  all  $7,200,000. 
llie  cost  of  maintenance  of  the  canal  system  would  be  about  $60,000  per  annum. 

The  3-foot  navigation  seems  the  only  one  that  needs  to  be  considered  in  making 
plans.  A  general  statement  of  the  approximate  amount  of  work  at  each  shoal  is 
given  below.  It  is  not  deemed  advisable  to  try  to  locate  the  dams  at  present,  as  the 
work  on  this  river  is  still  largely  experimental ;  many  dams  can  best  be  located  only 
after  the  work  is  begun  and  the  effects  of  dams  built  ascertained,  and  changes  in  the 
bed  of  the  river  from  year  to  year  would  call  for  changes  in  the  dams.  Any  definite 
location  to-day  would' therefore  be  of  little  value  and  not  likely  to  be  followed  with 
success. 

For  similar  reasons  it  is  deemed  undesirable  to  state  a  definite  width  to  give  the 
chutes.  This  width  would  vary  at  each  shoal,  as  on  account  of  velocity  of  current 
the  rhannel  should  be  contracted  only  sufiiciently  to  obtain  the  required  depth. 

The  general  plan  would  be  to  contract  the  channel  by  lungitudlual  and  check  dams, 
blast  out  rocks  and  reefs,  prolong  the  falls  to  deep  water,  dredge  out  gravel  and  sand, 
etc.  From  experience  on  this  river  and  its  tributaries  check  dams  nearly  perpendicu- 
lar to  the  current  are  more  efficacions  than  longitudinal  dams.  They  dispose  better 
of  the  material  carried  down.  In  places  where  the  river  is  very  wide,  longitndical 
dams  with  check  dams  built  out  answer  well,  as  at  White  Creek  Shoals.  After 
this  work  is  completed  a  yearly  expenditure  of  about  $10,000  to  15,000  would  be 
needed  for  repairs  and  maintenance. 

The  best  plan  of  operations  would  be  to  commence  at  the  obstructions  that  most 
impede  the  commerce  of  to-day,  to  work  at  a  plan  for  3-foot  navigation,  though  not 
necessarily  obtaining  that  depth  at  the  first  improvement,  and  then  gradually,  as  com- 
merce grows  and  distributes  itself,  extend  the  work.  This  plan  is  not  antagonistic 
to  a  5- foot  plan  of  navigation,  which  would  be  an  elaboration  of  a  3-foot  plan. 

The  cost  of  dams  varies  between  wide  limits,  owing  to  the  nature  of  the  rock,  the 
distance  it  has  to  be  carried,  and  the  stage  of  water  when  work  is  being  prosecuto<l. 
A  fall  of  a  few  inches  at  low  stages  may  double  the  cost  of  transportetion.    Rock 
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exoATation  is  likewise  subject  to  great  fluotnations,  dae  to  kind  of  rock  and  8tage0 
of  water,  the  season  of  work,  etc.  For  dam  building  a  stage  of  water  of  1^  to  2  feet 
is  desirable,  while  for  excavation  the  lower  the  stage  the  better.  Therefore  a  general 
estimate  of  cost  for  the  whole  river  is  the  only  reliable  one.  An  estimate  of  $2  a  eabio 
yard  for  dams  and  $4  a  cubic  yard  for  excavation  is  about  the  average,  and  will  in- 
clude, when  work  is  carried  on  continuously,  the  cost  of  superintending,  watob« 
ing  the  fleet,  etc.  While,  therefore,  the  estimates  are  given  for  each  shoal,  they  may 
be  greatly  modified  in  practice  and  serve  merely  as  a  basis  of  comparison  of  the  work 
to  be  done  at  the  different  obstructions.  Of  course  any  shutting  down,  of  work  wiU 
greiktly  increase  this  cost. 

DETAILED  IMPBOYEMENT  OF  SHOALS. 

In  these  estimates  the  width  at  the  top  of  check  dams  is  taken  at  10  feet,  and  of 
longitudinal  dams  at  8  feet,  with  slopes  of  1  on  1.  An  approximate  probable  loca- 
tion of  the  dams  is  assumed  and  the  contents  calculated. 

Qooae  Keck  Skoal. — No  improvement  is  needed  at  present.  In  a  few  years  dredging 
may  become  neoessary. 

McNutt  ShoaL — The  points  of  the  reefs  should  be  blasted  and  check  dams  built  to 
prolong  fall  and  hold  up  water  on  bar. 

Dams,  1,000  oubio  yards $2,000 

Excavation,  400  cubic  yards 1,600 

3,  GOO 

Baker  ShoaU. — ^All  the  water  should  be  carried  over  to  the  left  chute  by  dams  and 
the  fall  caught  up  below  the  present  dam.  Some  dredging  and  blasting  may  be 
necessary. 

Dams,  3,000  cubic  yards $6,000 

Dredging  and  blasting 1,000 

7,000 

KnoxvilU  Skoals. — ^The  leaky  dams  should  be  calked,  tlio  old  bridge  piers  reinnve<i, 
the  channel  narrowed  and  carried  over  towards  tho  wharf  by  check  dams  fi-om  tbo 
islands^  and  rock  blasted  from  the  chuunel. 

Dams,  3,000 cubic  yards.. ^ $6,000 

Excavation,  500  cubic  yards 2,000 

8,000 

Looney  ShoaU, — ^The  right  chute  should  be  closed,  and  some  dredging  and  blasting 
done.  There  is  a  bar  above  the  island  that  may  need  improvement.  This  is  not  a 
very  serious  obstruction,  and  therefore  will  be  among  the  last  to  be  worked  on ;  in 
the  mean  time  the  action  of  the  gravel  should  be  observed.  A  few  short  dams  may 
prove  necessary. 

Dams,  1,000  cubic  yards $2,000 

Lyon9  ShoaU,— The  dams  already  built  should  be  tigbteucd,  check  dams  built, 
rocks  excavated,  bowlders  removed,  bank  protected,  etc.  The  improvement  will 
begin  from  above  the  islands  to  1,000  feet  below. 

Dams,  10,000  cubic  vards $20,000 

Bank  protection,  2,000  cubic  yards 4,000 

Excavation 2,000 

26,000 

Williams  ShoaU, — ^From  present  indications  the  right  chute  should  be  olose<l  and 
the  water  sent  down  to  left  of  islands.  Dams  will  be  necessary  to  give  sufficient 
depth  for  some  distance  below  islands. 

Dams,  7,000  cubic  yards $14,000 

Excavation  and  dredging  ..« 6,000 

20,000 

Little  River  ShoaU, — This  will  be  a  very  difficult  shoal  to  improve.  Tlie  work  will 
have  to  begin  at  the  bar  above  the  islands  and  carried  some  distance  below  them. 
It  may  be  necessary  to  blast  out  the  upper  reef  for  a  foot  or  more  of  depth.    T^ 
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check  dam  below  the  chute  should  be  removed  and  the  fall  carriec^  down  by  dams. 
The  best  plan  would  seem  to  be  to  contract  the  channel  first  aboye,  and  gradually  to 
work  downstream,  observing  the  results. 

Dams,  10,000  cubic  yards $20,000 

Riprap^  2,500  cubic  yards 5,000 

Excavation.  750  cubic  yards 8,000 


■ 


28,000 

Po$t  Oak  ShoaU. — ^The  right  channel  should  be  closed  and  the  bars  overcome  by 
check  dams. 

1,500  cubic  yards $3,000 

Prater  ShoaU, — ^The  channel  should  be  contracted  by  dams. 

1,000  cubic  yards $2,000 

RuBsell  ShoaU, — ^The  right  chute  should  be  closed  and  check  dams  built  to  near  foot 
of  island  for  the  upper  bars.    At  the  lower  bar  the  channel  should  be  contracted. 

Dams,  6,000  cubic  yards $12,000 

Dredging 1,000 

13,000 

Concord  ShoaU.^-Theae  can  be  improved  by  blasting  ree&  and  by  the  use  of 
dams. 

Dams,  6,000  cubic  yards $10,000 

Excavation,  500cubic  yards 2,000 

12,000 

Chota  ShoaU, — The  upper  part  can  be  improved  by  dams  and  dredging;  the  lower 
by  carrying  the  fall  to  deep  water  and  blasting  out  bad  reefs. 

Dams,  8,000  cubic  yards $16,000 

Blasting,  750  cubic  yards 3,000 

Dredging .^- 1,000 

20,000 

Coulter  ShoaU, — ^The  channel  will  have  to  be  narrowe^  by  check  dams  and  cleared 
for  a  mile  of  length. 

Dams,  8,000  cubic  yards $16,000 

Blasting,  500  cubic  yards 2,000 

18,000 

Sieter  lalande  ShoaU, — ^Theee  are  difficult  shoals  to  improve  on  account  of  width 
of  river,  circuitousness  of  channel,  and  many  rocks  ana  reefs.  The  improvement 
will  have  to  be  effected  by  confining  water  and  clearing  out  reefs. 

Dams,  6,000  cubic  yards $12,000 

Blasting,  1,000  cubic  yards 4,000 

16,000 

Bueeell  Shoal, — ^This  is  similar  to  Sister  Islands  Shoals. 

Dams,  6,000  cubic  yards $12,000 

BelU  Canton  ShoaU, — The  water  should  be  thrown  into  right  chute,  and  x>erhaps 
one  or  two  dams  built. 

Dams,  2,000  cubic  yards $4,000 

Lenoir  ShoaU, — ^The  channel  to  the  left  of  small  island  can  be  improved  to  a  3-foot 
depth  by  dams  below  its  foot.  This  will  never  be  a  very  satisfactory  channel,  and 
it  would  be  better  to  obtain  a  good  channel  to  the  right  by  dams  and  excavation. 

Dams,  3,500  cubic  yards ••••    $7,000 

£xcav»tion,  250  cubic  yArdfl 1,000 

8,000 
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Brotcder  SJiouUt 

Dams,  2,000  cubic  yards $4,000 

Excairatioii,  250  cubic  yards 1,000 

6^000 
Book  Quarry  Skoals: 

Dams,  500  cubic  yards $1,000 

Excavation;  600  cubic  yards— 2,000 

a,  000 

Winding  Shoals. — ^The  channel  follows  here  the  shortest  line  through  tlie  sbosls 
along  the  convex  bank.   -  It  can  be  improved  by  dams. 

Dams,  2,000  cubic  yards $4,000 

A  more  satisfactory  permanent  channel,  though  much  more  difficult  to  obtain, 
would  be  one  on  the  left  or  concave  bank.    The  necessary  work  would  consibt  of— 

Dams,  5,000  cubic  yards $10,000 

Excavation,  1,000  cubic  yards 4,000 

Dredging 1.O0O 

15.000 

Loudon  Shoals, — ^The  right  channel  should  be  closed,  the  reefs  blasted,  the  chan- 
nel confined  and  the  fall  prolonged  by  dams. 


Dams,  6,000  cubic  yards $12,000 

Excavation,  1,000  cubic  yards 4,000 

16,000 

Sweetwater  Shoals. — The  water  should  all  be  thrown  to  the  left  and  the  &I1  pro- 
longed to  below  the  islands. 

Dams,  5,000  cubic  yards $10,000 

Dredging 1,000 

11,000 

It  may  in  the  future  prove  better  to  make  the  channel  to  the  right  of  island. 
Between  Sweetwater  and  3ogart  Shoals  some  blasting  will  be  necessary. 

Excavation,  250  cubic  yards $1,000 

Bogart  Shoals, — ^All  the  water  should  be  thrown  to  the  right  of  island  and  the  £dl 
prolonged  to  deep  water. 

Dams,  4,000  cubic  yards $8,000 

Excavation,  500  cubic  yards ^000 

10,000 
Bacon  Shoals : 

Dams,  2,000  cubic  yards $4,000 

Wilson  Shoals : 

Dams,  3,000  cubic  yards $6,000 

Excavation,  500  cubic  yards 2,0o0 

8,000 

Seven  Island  Shoals. — ^More  water  should  be  thrown  into  chute,  both  above  and  be- 
tween the  islands.  At  Farmer  Bar  dams  will  have  to  be  built  and  the  fM  prolonged 
to  deep  water. 

Dams,  4,000  cubic  yards $8,000 

Excavation,  260  cubic  yards '. 1,000 

9,000 

Long  Islands  Shoals, — ^All  the  water  should  be  thrown  into  chute  and  the  bars  im- 
proved by  check  dams. 

Dams,  5, 000  cubic  yards $10,000 

Dredging  and  excavating , 2,000 

12,000 
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Caney  Creek  ShoaU. — ^These  shoals  will  demand  a  large  expenditure  to  obtain  3  feet. 
The  best  way  wonld  seem  to  be  to  throw  all  the  water  to  the  right  bank  and  check 
it  up  by  dams,  blasting  out  the  reefs  where  neces.'<r.     .  , 

Tne  estimate  from  head  of  shoals  to  foot  of  islauu:!  would  be— 

DamS;  7,000  cubic  yards $14,000 

Bank  protection,  1,500  cubic  yards 3, 000 

Keefe,  1,600  cubic  yards 6,000 

23,000 

The  stretch  from  foot  of  Caney  Island  to  Tumor  Bar  is  a  difficult  part  of  the  river 
to  improve.  As  the  river  is  very  wide,  check  dams  would  be  very  costly.  Dams  at 
two  or  three  of  the  shallowest  places,  padding  up  Turner  and  other  reefs  and  blast- 
ing; seem  the  best  solution. 

Dams,  6,000  cubic  yards $12,000 

Excavation,  1,500  cubic  yards. ^ 6,000 

18,000 

Below  Turner  i2^/.— Some  excavation  and  dams  will  be  necessary. 

Dams,  2.000  cubic  yards $4,000 

Excavation,  1,000  cubic  yards 4,000 


8,000 
PiekleeBar: 

Dredging $1,000 

Shielde  Dam. — The  dam  will  have  to  be  extended  and  check  dams  built  below. 

Dams,  2,000  cubic  yards $4,000 

King  Bar  : 

Dams,  2,000  cubic  yards $4,000 

Dredging 1,000 

5,000 

Braekeii  Bar : 

Dams,  1,000  cubic  yards $2,000 

Dredging 1,000 

3,000 

Half  Moon  Shoali. — The  rip^ht  chute  should  be  closed,  short  check  dams  built  at 
the  bars,  and  the  reefs  blasted,  especially  below  the  island. 

Dams,  4,000  cubic  yards $8,000 

Excavation,  1,500  cubic  yards 6,000 

Biprap,  1,500  cubic  yards 3,000 

17,000 

White  Creek  ShoaU, — More  water  should  be  thrown  into  chute,  the  dams  prolonged, 
new  check  dams  built. 

Dams,  7,000  cubic  yards $14,000 

Excavation,  500  cubic  yards 2,000 

Riprap,  1,500  cubic  yards 3,000 

19,000 
OiUeepie  ShoaU: 

Dams,  2,000  cubic  yards $4,000 

Dredging 1,000 

5,000 

WdtU  Bar, — The  dams  should  be  prolonged,  check  dams  built,  and  rock  blasted. 

Dams,  10,000  eubic  yards $20,000 

Excavation,  1,500  oubio  yards 6, 000 

26,000 
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Hunter  ShoaU: 

Dams,  lyOOO  cabic  yards f2,WD 

Wa$hington  ShoaU: 

Dams,  8,000  cubic  yards fl6wO0O 

Excavation;  500  cubic  yards 2,000 

18,000 
Hazltridge  ShoaU: 

Dams,  8,000  cubic  yards i $16,OU0 

Excayation,  500  cubic  yards 2,000 

laooo 

OoodfieJd  ShoaU: 

Dams,  5,000  cubic  yards .'. $10,000 

Kelly  ShoaU. — ^The  dams  should  be  prolonged  and  check  dams  built. 

Dams,  2,500  cubic  yards , $5,000 

Excavation  and  dredging 2,000 

7.000 

BtxcoBBce  ShoaU. — ^A  check  dam  is  needed  at  lower  end  of  upper  and  of 
main  island. 

Dams,  2,000  cubic  yards $4,<»^ 

SaU  Creek  ShoaU. — ^W&ter  should  be  thrown  into  channel,  the  islands  connected 
and  reefs  blasted,  or  perhaps  water  turned  in  above,  and  some  between  the  IsIjukU. 

Dams,  10,000  cubic  jrards ^000 

Excavation,  500  cubic  yards 2,000 

Dredging 2,000 

24,000 
CroBi  Bar : 

Dams,  2,000  cubic  yards $4,000 

Soddy  ShoaU. — ^Water  will  have  to  be  collected  above  and  below  the  islands,  tlie 
dams  calked  and  prolonged,  the  fall  carried  down,  and  the  reefs  removed. 

Dams,  10,000  cubic  yards $20,000 

Excavation,  1,000  cubic  yards 4,000 

24,000 

DallM  ShoaU. — Check  dams  should  be  built  at  head  and  foot  and  below  island, 
and  if  necessary  the  right  chute  cut  off. 

Dams,  3,000  cubic  yards $6,000 

Dredging 1,000 

7,000 
HarrUon  Bar  and  below : 

Dams,  500  cubic  yards $1,000 

Excavation,  150  cubic  yards 600 

1,600 
Layman  Bar : 

Dams,  1,200  cubic  yards $2,400 

North  Chickamauga  ShoaU. — The  chute  between  the  islands  should  be  closed,  and 
if  necessary  the  left-hand  chute.  A  series  of  check  dams  must  then  be  built  to  de^ 
water. 

Dams,  3,000  cubic  yards $6,000 

Dredging,  1,000  cubic  yards 1,000 

7,000 

Colwell  Bar. — It  seems  best  to-day  to  keep  the  channel  to  the  right  by  a  series  of 
dams  down  to  deep  water,  and  then  dredge  the  bar. 

Dams,  4,000cubic  yards $8,000 

Dredging  and  blasting 2,000 

1«,000 
Citico  Bar: 
Dams,  2,000  cubic  yards $4^000 
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Chattanooga  SkoaU, — ^More  water  should  be  thrown  into  right  chnte  and  the  &11 
carried  down. 

Dams,  2,000  cubic  yarda j, $4,000 

Total  estimate $572,600 

In  this  estimate  only  that  bank  protection  is  considered  that  is  evidently  neces- 
sary. It  seems  probable  that  a  large  extent  of  the  bank  will  eventuallv  have  to  be 
protected,  snags  removed,  and  overhanging  trees  cut,  thus  bringing  the  total  to 
1600,000. 

The  following  recommendations  are  made:  That  $60,000  be  appropriated  yearly  or 
$120,000  biennially  until  the  3-foot  channel  is  obtained,  and  then  $10,000  to  $15,000 
yearly  for  maintenance. 

Work  should  be  done  at  Soddy  Shoals,  then  in  about  the  order  given  at  Caney 
Creek,  Hazleridge  Shoals,  Kelly  Dam,  Watts  Bar,  White  Creek,  and  Half  Moon 
Shoals  below  the  mouth  of  the  Clinch  River,  and  at  Farmer  Bar,  Bogart,  Sweet- 
water, and  Wilson  Shoals  above.  Subsequent  work  woiikl  depend  on  the  changes 
of  the  river  and  the  development  of  commerce. 

In  carrying  out  the  survey  the  capable,  the  conscientioas,  willing,  and  persistent 
work  of  Mr.  J.  L.  Van  Ornuni,  assistant  engineer,  both  in  field  and  oflSce,  and  the 
important  services  of  Mr.  John  Henson,  the  pilot,  from  whom  were  obtained  the 
location  of  the  channel  and  a  large  amount  of  valuable  and  accurate  information, 
are  deserving  of  especial  mention. 

Very  respectfully,  your  obedient  servant^ 

John  Bidduc. 

Lieut.  CoL  HsKBT  H.  Robbrt,  Captain  ojEnginoen. 

Corpi  of  Engineers, 


V. — ^TABLES. 

1.  Tiible  of  shoaU  and  depthi. 

This  table  includes  all  shoals  where  the  depth  is  less  than  5  feet.  The  figures 
given  in  the  columns  show  in  feet  the  stretches  of  river  at  the  different  shoals  where 
depth  IS  less  than  at  head  of  column. 

ABOVE  CLINCH  RIVER. 

[DisUnoe  flrom  head  of  river  to  month  of  Clinch  River,  84.3  milet.] 


GooM  Keck  Shoalt \ 

HcNnUShoias > 

Baker  Shdils 

Knoxrille  Shoals 

Looney  Shoals 

Ltods  Shoals 

WiUiams  ShoaU 

Little  Rirer  Shoals 

Poet  Oak  Shoals 

Louisville  Bar 

Prater  Bar 

CexBar \ 

Russell  Shoals 5 

Conoord  Shoals 

ChoU  Shoals 

Coulter  Shoals 

Sister  Islapd  Shoals \ 

Buasell  Shoals 5 

Belle  Canton  Shoals 

Lenoir  Shoals 

Browder  Shoals 

Rock  Qoarry  Bar 

Carmlchael  Shoals 

Winding  Shoals 

London  Bar 

Harrison  Towhead 

Sweetwater  Shoals 

Bogart  Shoals 

Bacon  Shoaia 

Wilson  Shoals 

Seven  Islands  Shoals 

Long  Island 

Total  feet 

^       Totalmflea 

PVottt  of  distance 


5  feet. 


2.000 

1,400 
2,500 
3,400 
6,500 
9.500 
7,000 
5,300 
600 
900 

4,000 

9,500 
8,000 
7,600 

9,200 

5,200 
1,300 
1,200 
1,000 

700 
1,500 
4,000 

200 
5,000 
5,000 
3.:{00 
2.600 
5,400 
10.000 


123,700 


23.4 
28 


4  feet. 


1,800 

1,100 
2,400 
8.300 
6,200 
9,000 
5.000 
5,000 
500 
500 

2,800 

7,000 
7,000 
7.200 

8,500 

4,200 
1,200 
1,000 
050 
400 
1,400 
2,000 


3,500 
4,000 
3,200 
2,300 
4.700 
5,000 


101,550 


19.2 
23 


8  feet. 


900 

1.000 

300 

2,000 

200 

800 

4.800 

iooo 

6,000 

2,800 

4,000 

700 

3,200 

300 

800 

2,600 

4,000 
8,000 
5,500 

7,200 

8,200 
400 
800 
800 


900 
400 


1,500 
3,500 
800 
1,500 
4,000 
1,600 


2  feet 


12.3 
15 


700 

2,000 
500 

600 

150 

200 
100 
200 


800 
1.2U0 
300 
300 
200 
500 


65,000  ,  13,750 


2.6 
8.1 
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BELOW  CLINCH  RIVER. 

[I>i8tance  from  mouth  of  Clinch  River  to  Chattanooga,  103.7  miles.] 


Caney  Creek  Shoals 

Turner  Bar 

Pickles  Bar 

Shields  Dam 

King  Bar 

Brackett  Bar 

Half  Moon  Shoals ^. 

White  Creek  Shoals 

Gillespie  Bar 

At  Fouchee  and  Piney  I^^ands 

Watts  Bar 

Hunter  Shoals 

Washington  Shoals ■ 

Hazleriffge  Shoals 

Goodfleld  Shoals 

KeUyDam 

Martin  Bar 

Chatton  Bar 

Hiwassee  Shoals 

Sale  Shoals 

Thatcher.  Bar 

EldridgeBar 

Sod  dy  Shoals 

Dallas  Shoals 

Harrison  Bar 

Lajrman  Bar 

Shoemaker  Bar 

Chickamanga  Shoals 

ColwellBar 

Crutch  field  Bar 

Citico  Bar 

Chattanooga  Shoals 

Total  feet 

Total  miles 

Per  cent  of  distance 

Total  from  head  to  Chattanooga  (miles) 

Distance  from  head  to  Chattanooga,  188  miles. 
Per  cent  of  total  distance 


6  feet. 


28,000 

6,000 
4.000 

25,000 

9,000 

1,800 

400 

11,500 
5,000 

24,500 

0,000 
3.000 
5,000 
12,000 
16,000 
5,000 
],700 
19,500 
9,000 
1,500 
1,800 
1,400 
5,000 
5,500 
2,700 
1,000 
5,400 


219,300 


4  feet. 


4L5 

40 

64.9 

35 


21,000 

3,600 
3,700 
16,000 
7,000 
1,500 


8,000 
3,200 

20,000 

7,500 
2,000 
1,000 
3,200 
14.000 
4,100 


11.000 
6,000 
1,400 
1,000 

400 
2,600  , 
4,500 

700 
1,500 
3,000 


3  feet. 


147,200 


27.9 

27 

47.1 

24 


2  feet. 


9,100 

1.800 
2,800 
6,000 
4,800 
],300  I 


3,000 
500 

16,600 

2.200 
400 


5,500 
2,500 


18.1 

13 

25.4 

14 


1.600 

500 
900 


500 
4U> 


8,000 


1,000 

6,600  ! 


09,300  I    13,400 


2.5 
2.4 
5.1 

2.7 


;?.  Table  of  distances  on  Tennessee  River  from  junction  of  French  Broad  and  HoUion 
rivers  to  Ckattanoogaj  Tenn.,  measured  along  low-water  channel, 

[In  pools  the  distances  are  taken  along  a  line  from  200  to  300  feet  out  ft'om  convex  bank.] 


From  junction  of  French  Broad  and  Holston  rivers  to— 

Head  Dickinson  Island 

Foot  Dickinson  Island 

Baker  Shoals 

Knox ville  County  Bridge 

Knox ville  Railroad  Bridge 

Head  Looney  Islands 

Foot  Looney  Islands 

Head  Lyons  Islands 

Foot  Lyons  Islands ' 

Head  Vvilliams  Islands 

Foot  Williams  Inlands 

Mouth  of  Little  River 

Head  Post  Oak  Islands 

Foot  Post  Oak  Islands 

Bonds  Ferry 

Louisv  ille 

Head  Prater  Island 

Foot  Prater  Island 

Head  Cox  Island 

Foot  Cox  Island '. 

Head  Rogers  Islands 

Concord  Lantiing , 

Foot  Rogers  Islands 

Taliaferro  Island 

Prater  Ferry , 


Inter- 
mediate. 


Feet 
6,250 
8,850 
2,300 
7,550 
2,100 

19,700 
4,050 

13,650 
4,500 
4.100 
4.800 

10,050 

18,650 
8, 400 

18,800 
9,100 
8.450 
6,450 
6,000 
8,000 

12,650 
7,900 
2,650 
8,450 
2,950 


Total. 


MUit. 

LO 


3.0 
4.4 

4.8 
8.6 


11.9 


16.5 
20.1 


25.2 
26.9 
28.5 


30.5 


33.5 
35.0 


87.1 
S7.C 
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2.  Table  •/  diai^tem  an  Tennessee  Biter,  eto.—Continned. 


S^m  JuDctioii  of  French  Broad  and  HoUton  rivers  to— 

Head  Chota  Islands 

Foot  Chota  Islands 

Parks  Ferry 

Head  Coulter  Islandji 

Foot  Coulter  Islands 

l.oepers  Ferry 

Head  SUter  Inlands 

Foot  Sister  Islands ? 

Head  Bello  Canton  Islands 

Foot  Belle  Canton  Islands 

lienoir  City  Landing 

Halla  Ferry 

Browder  Island 

KookOtinrry  Shoals 

Head  Cannichael  Island 

Foot  Carroichael  Island 

Winding  Shoals 

Head  Bwir  Islands , 

Loudon  Railroad  Bridge 

Foot  Blair  Islands 

County  Ferry 

Harrison  Island 

Huff's  Ferry 

Head  S^preetwater  Island 4 

Foot  Sweetwater  Island 

HeadBogart  Islands 

Foot  Bogart  Islands 

Bacon  Shoals 

Pond  Oeek 

Head  Wilson  IsUnds 

Foot  Wilson  Islands 

Paint  Rock  Ferry •. 

Head  Seven  Islands 

Foot  Seven  Islands 

Head  Long  Islands 

Foet  Long  Islands 

James  Ferry 

Clinoh  River 

Hoods  Landing 

Head  Caney  Creek  Dams 

Caney  Credc 

Tomer  Bar 

Pickles  Landing 

Shields  Dam 

Tom  Hoods  Landing 

Johnsons  Lauding 

Oldlntoton 

King  Bar 

Rookwood 

BrackettBar 

Head  Half  Moon  Ishind 

Head  Main  Half  Moon  Island 

Ironton ; 

Crescent  Mine 

Foot  Half  Moon  Island 

Jacksons  Ferry 

White  Creek 

Head  White  Creek  Islands 

White  Creek  Landing 

Red  Cloud 

QUlespieBar 

Eochee 

Wans  Landing 

QilleapiePoint 

Head  Preston  Island 

Foot  Preston  Island 

*     Locknow 

Bradys  Landinz 

Head  Fouchee  Island 

Foot  Fouchee  Island 

HeadPiney  Island 

Foot  Finey  Island 

Pinbook 

Borke  &  Browns  Landing 

Head  Watts  Island 

Foot  Watts  Island 

Bankstons  Landing 

Cooks  Landing 

Bewee  Creek  ••••••................••..•................. 

BreedentoB 


Inter- 
mediate. 

Total. 

Feet. 

MiU$. 

8,350 

39.2 

5.400 

0,400 

4i'6 

8,350 

42.6 

6,300 

8.500 

45.4 

5,150 

46.4 

2,700 

12.400 

49.3 

4,400 

3.800 

50.8 

4,200 

51.6 

17,000 

54.8 

11,500 

57.0 

3,150 

57.6 

4,800 

5,700 

59.6 

5.450 

60.6 

1,200 

60.8 

5,500 

-    6,100 

.     63.6 

4.000 

63.8 

7,100 

65.2 

11,800 

67.4 

2,850 

2,700 

68.4 

4,950 

8,050 

70.9 

7.700 

72.8 

11,800 

74.6 

5,550 

3,400 

76.8 

1.300 

76.6 

9.650 

4.350 

79.  i 

17,900 

V       600 

82.7 

8,700 

84.3 

17,700 

87.7 

5,750 

5,500 

89.8 

8,400 

9L4 

5,850 

8,900 

94.i 

050 

5,000 

•••••••• 

2,350 

11.150 

97.7 

7.500 

99.1 

5,050 

100.1 

6.250 

101.8 

2,350 

6,050 

12.750 

105.8 

6,650 

106.4 

3.400 

1.500 

8,500 

4,850 

108.6 

5,150 

109.9 

10,400 

1,500 

ii2.i 

7,800 

3,0G0 

ii4.2 

4,000 

4,000 

3,350 

ii6.8 

5,650 

2.100 

in.  7 

5.650 

3.750 

ii9.6 

7.000 

1.650 

an 

2.350 

2,350 

i22.i 

:i.  150 

ii.aso 

_ 

4.350 

10.000 

127.5 

7,150 

128.9 
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From  jonction  of  French  Broad  ancl  UolHton  rivers  to — 

Head  Hunter  Inland 

Fool  lliintor  Inland 

McPherHona  Lauding 

Clear  Creek 

Washinuton  Ferry , 

Lockca  Landing 

Jonea  Landing 

Goodtifld  Creek ^ 

Cottonport * 

Gillespie  Landing 

Kelly  I>am 

Martin  Landing 

Cbattun  Shoals 

Duj'ton  Landing 

Armstrongs  Ferry 

Garrison  Ferry .  .*. 

Head  Hiwassee  Island 

H 1  w  a  ssee  Ferry 

Blythes  Ferr>' 

Doiiffhty  Fefrv 

Head  Upper  Sale  (^reek  Island 

Foot  Upper  Sale  Creek  Island 

Sale  Creek 

Head  Lower  Sale  Creek  Island 

Foot  I^wer  Sale  Creek  Island , 

Crross  Bar 

Thatcher  Bar 

EldridgoBar 

Opossum  Creek 

upper  Dam,  Soddy  Creek , 

Head  Sodd v  Islands 

Soddy  Creek 

Foot  Soddy  Islanda 

Foot  liong'  Dam 

Foot  Last  Dam 

Blue  Spring,  Igous  Ferrj' 

GansBlnfT 

Head  Dallas  Island 

Foot  Dallas  Island 

Ooltewah  Creek 

Harrison  Forrv 

Harrison  Creek 

Layman  Bar 

SliiM'maker  Bar 

Smith  Spring 

Head  Chickamauga  Island 

Noith  (/uickamauga  Creek 

Foot  Chickamauga  Island 

Cincinnati  Southern  Bail  road  Bridge 

South  Chickamauga  ( 'reek 

<'rutchlleldBar 

CiticoBur 

"Waterworks  

Head  Chattanooga  Island 

Foot  Chattanooga  Island 

Chattanooga  Bridge 


Feet. 

lU.UOO 
2.400 
400 
7.  (KM) 
7,fi5() 
5.150 

10.  450 
2,250 
«.  15U 
ti,4(K) 
5.150 
3,  WO 

13.150 

J  6,  l»50 

3.  G50 
5,  fiTH) 
5,  350 
7.2.V) 
4.400 

13,000 
5.350 

4.  KK) 
2,650 
1.000 
2. 65(» 
1,,-*0.I 

12.5.-H) 
2. 150 
■  C.WW 
6.150 
900 
4.50U 
1,350 

3.  300 

13.  \'^> 
12,050 

5.  950 
1. 000 
2,!»50 
I.G50 

6.  2  '0 
13.150 

8.300 
3,500 
3,250 

4.  650 
650 

1.750 
12,000 
4.550 
8.050 
2,050 
1.650 
3,850 
650 


MOm. 


134.1 
135.1 


139.1 


141.1 


144.4 
147.7 


149.4 


152.6 
155.1 


137.4 


158.4 
160.8 

162.5 


164.7 


168.2 
170.6 
17L7 


173.6 


174.9 
177.4 
179.0 


181.1 


181.6 
184.0 
184.9 


187.2 
188.0 


3.  Table  of  elevations, 
[Assumed  elevation,  0  of  Chattanooga  gauge,  630.64  above  sea  leveL] 


Pointa. 


Low  water  at  Junction  of  riven 

0  Knoxville  gauge 

0  Loudon  gauge 

0  Kingston  gange 

0  Itockwood  gauge 

0  Chattanooga  gauge 

liench  mark  at  Sixth  and  Market  streets,  Chat- 
tanooga  


Elevations 

above 
■ea  level. 


Ftet. 
810.3 
806.6 
737.0 
712.8 
690.7 
630.64 

684.02 


Distances 
between  in- 
termediate 
points. 


MUei. 


4.4 

56.4 
28.6 
14.8 
88.9 


Fall  per 
mile. 


FUL 


0.84 

L2 

LI 

0.88 

0.78 


Total  fkU 
from  Juno- 

tiOBOf 

riTen.   i 


3.7 
73.3 
f7.6 

110.6 
179.7 


I'otal  distance  from  Junction  of  French  Broad  and  Holston  riven  to  Chattanooga mflea . .    188. 0 

Total  foil feet..    179.7 

Fall  per  mUe do...       aoft. 
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4.  Table  of  high  water. 

This  table  gives  the  height  of  high  water  at  the  two  highest  floods  reoorded.  1867  and 
1875.  The  puiuts  reached  by  the  water  were  usually  marked  on  trees  aud  buildings  by 
the  inhabitants  along  the  banks  and  these  marks  were  connected  with  low  water  by  the 
level. 


Place. 


Jnnotion  of  rivers . 


8imp«oiM  Ferry 

KqoxtUIo  eaiuge 

S  miles   bUuw  Knox* 
viUe. 


1  mile  below  Wrights 

Ferry. 
Post  Oak  Islsnd 


LooisTiUe. 


Praters  Feiry 

Chota    Islaso,    apper 

end. 
Parks  Ferry 


Leepers  Laadlse 

1    mile   below    Sister 

Island. 
Lenoir  City ,.... 


London  gange 

Paint  Kook 

James  Ferry 

Kingston , 

Hoods  Landing 

Rock  wood  Landing. 

Jackson  8  Ferry 

Do 


Height 


1867.    1875 


47.6 


42.0 

48.0 
44.0 

43.  S 

40.0 
36.5 

8&0 

44.5 
48.0 

44.0 


42.0 
41.0 


42.5 


Enchee 

Fbncbee  Island '  49.5 

J 

Pinhook 47.0 


Lockes  Ferry 

(!ottonport , 

BurgOM  Landing ... 


44.6 

47.0 
4G.0 


Feet. 

45.  S 

47.0 
89.0 


42.0 


35.5 


42.0 


39.0 


39.0 
3«..'> 

M.O 

44.5  ,  4L5 

48.0  , 

48.0 


Authority. 


Mr.  ThoB.  C.  Brabson 


Mr.  Simpson 

U.  S.  Si^ial  Service 


Mr.  George. 


Mr.Saffle 


Mr.Kev 

Mr.F.K.Roe 


Mr.  Parke 


Mr.  H.  W.  Leepar . . 
Mr.  G.  W.  Harding. 


Mr.  Bossell. 


XT.  S.  Signal  Service. . . 
Mr.  J.  H.  BiUingsly.. 


Chattanooga 58.0  •  54.0     U.  S.  Signal  Service.. 


t 


Mr.  C.  A.  Locke... 

do 

U.S. Signal  Service. 
Mr.  Alonzo  East. . . . 
Mr. B. M. Palmer  ... 


Mr.  C.  A.  Locke. 


Mr.  Peak. 


Mr.  C.  A.  Locke. 
Mr.  W.  O.  Allen. 
Mr.  R.  M.  Davis. 


Bemarks. 


Water  mark  on  wall,  7.9  feet  and  5.0 
feet  above  X  mark  on  stone  of  step. 
Mark  on  house. 

Mark  on  stake  driven  In  surface  of 
around  and  in  a^tree  below  house  of 
Mr.  Anustiong,  running  to  river, 
right  bank. 

At  place  belonging  to  Mr.  J.  L.  Bow- 
man, left  bank. 

On  post  near  Joint  at  upper  right-hand 
comer  of  sued,  at  upper  end  of  Post 
Oak  Island. 

Northwest  comer  of  warebonso,  ou 
coning  of  wall. 

Mark  on  blutfon  left  bank  river. 

Kutc'lies  in  house. 

On  walnut  tree  l.OCO  feet  below  ferry, 

150  feet  from  water,  left  iMink. 
On  stone  gatepost  of  liouse. 
Mark  on  walnut  tree,  right  bank. 

Plank  nailed  to  poplar  tree  on  left  side 
of  road  fWim  Lenoir  Ferry,  1,500  feet 
firom  river,  left  bank. 

No  definite  mark. 
Doubtful. 


Right  bank,  2,000  feet  north  of  ferry. 
On  small  spple  tree,  500   feet   fhnn 
water's  edge,  left  bank. 

At  Brady *s  Ferry,  mark  on  door  fac* 

ing. 
Notches  cut  in  walnut  tree  in  rear 

of  Peak  &.  Hornedy's  store;    1867 

mark  transferred  to  upper  corner  of 

store. 

On  house  of  W.  L.  River,  left  bank. 
At  base  of  stump,  40  feet  in  front  ot 
Davis's  house. 


The  heights  at  and  near  Chattanooga  are  increased  by  the  obstraction  below, 
called  the  "Puck.'' 

The  accuracy  of  a  number  of  these  heights  seems  doubtful.  They  €lei>end  on  the 
memory  of  the  inhabitants,  and  it  is  possible  that  when  only  one  elevation  is  given 
the  high  water  of  1867  and  that  of  1875  may  be  confounded. 

The  heights  given  under  the  authority  of  Mr.  C.  A.  Locke  are  fh>m  an  examination 
laade  by  him  in  1889,  under  direction  of  this  office,  for  the  purpose  of  determining 
high-water  pianos. 

6,  Table  of  dUcharge$, 


The  Tennessee  Riyer  during  the  season  of  1891  did  not  reach  either  an  absolute  low 
or  high- water  stage,  so  that  the  discharge  of  these  stages  could  not  be  definitely 
measured. 
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T}i«  following  are  the  results  obtained: 


DAto. 

Biver. 

Location. 

Stage  of  water. 

ohai^geu 

isot. 

Miiy28 

i)/.r  17 

Tennessee .... 
. •  • . do  ....•.*.. 

AboTO  Knoxville 

2.5,  Knoxvillo.  rising 

OtuJL 

11. 150 

do'. 

U.8,  Kuoxville,  stationary 

5. ).  Loudon,  risiiisf  ranidlv.. 

3  fi30 

A  iiif.  1  ........ 

....do   ....a.... 

Bolow  London 

do 

Vm  ♦«« 

Oii,  23 

. . .  do 

0  9.  Loudon,  st4(tionary 6, 850 

0.2,  Kingston  gauge;  0.6  abore  ,         8U0 

low  water.                                  ' 
0.8,  approximately '      1,«50 

2.3,  Chattanooea liTOft 

Oct.  W 

Out.  90 

Clinch 

UiwAssoe 

1  mile  above  mouth 

do 

iHoa. 

I)«n,   la 

Tennessee .... 

Soddy  Shoals 

'               ^                            1 

(Uloiiltitcd  discharge  at  Chattanooga  at  1-foot  stage,10,000. 

livtults  obtained  by  Cot.  D,  L.  Sublettf  aasittant  engineer ,  at  Chattanooga, 


Date. 


Nov.  iii.iHin , 

Apr.  ll.lHUa    

(*nl<uUltMt  \\\)i)\  WHtur  uf  1807. 
('tilouliitmt  low  wnlor 


Discharge. 


Ouhicfeet, 

17,560 

282.850 

740.350 

8,000to     9,000 


*  RUlng. 

0,  Ti\hh  of  omi*ent  veiocities  on  TennesBce  River,  Ifoot  below  surface, 

'rUti  VdliM^ltloH  vary  with  the  stage  of  water  and  are  greater  with  a  rising  than 
with  a  tullliig  river.  This  table  shows  simply  the  velocity  at  several  points  where 
it  iit  HwlttoMt: 


Date. 


May 

Muy 

May 

June 

Juno 

July 

Aug. 

Aug. 

Doc. 

Nov. 

Apr. 

High 


29,1891 

20,1801 

29,1891 

5,1891 

18,1891 

7,1891 

13,1891 

22,1891 

12,1892 

13,1891 

11,1892 

watar,  1807. 


Location. 


GooRO  Keck  Shoals 

Baker  Shoals 

Knoxville  Railroad  Bridge 

Lyons  Shoal 

Little  River  Shoal 

Chota  Shoal 

Fanner  Bar 

Shields  Dam 

Soddy  Shoals 

Chattanooga 

, do 

do 


Stage  of  water. 


3.4,  Knoxville,  rising 

do ^ 

2.0,  Knoxville 

2. 0,  Knoxville,  stationary 
3. 6,  Knoxville,  rising 

1. 2,  Knoxville,  stationary 

2.3,  Loudon,  stationery... 

3. 0,  Kingston,  rising 

2. 3,  Chattanooga,  rising . . 
3. 0,  Chattanooga,  rising . . 

30.0 

57.6 


Depth. 


0.5 
5.0 
7.0 
4.6 
7.0 
5.4 

a«7 

8.8 
7.0 


▼eloo- 
Ity. 


Ft.  tee, 
6.6 
5.0 
5.9 
5.3 
8.4 
7,4 
5.3 
2.6 
2.3 
•2.22 
5.52 

n.oo 


*  Mean  velocity. 


t  Calculated. 


7.  Description  of  bench  marks. 

The  courses  given  are  magnetic.    Average  variation,  1°  40'  E. 

The  elevations  of  the  low- water  surface  are  ^iven  on  the  maps. 

The  sketches*  in  the  text  are  dnplicated  at  the  end,  on  separate  sheets. 

Bench  mark  1. — Elevation  lower  stone,  858.6.  Elevation  upper  stone,  8B1.8,  Flat 
marble  slab  1  foot  square ;  cross  mark  and  U.  S.  B.  M.  out  in,  buried  3  feet  under 
ground.  Second  stone  with  cross  mark  placed  over,  projecting  6  inches  51  feet  above 
low  water.  Right  bank  near  junction  of  French  Brocid  and  Holston  rivers,  360  feet 
from  bank;  in  woods, 45  feet  from  edge.  Trees  blazed  witli  three  notches:  Oak, 8. 
67°  W.23  feet;  chestnut;  N.dT^  W.  25  feet;  chestnut  N.  7  feet. 


*  Not  reprinted;  printed  in  House  Ex.  No.  252,  Fifty- second  Congress,  second 
sion. 
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Bench  mark  9, — Elevation  lower  stone,  833.5.  Elevation  npper  stone,  835.6.  Same 
as  No.  If  at  edge  of  seldom- used  road ;  26  feet  above  low  water.  Right  bank  of  Hoi- 
ston,  back  of  ierry  landing;  bank  N.  74"^  E.  55  feet;  gate  to  main  road  N.  5^  £.  100 
feet;  angle  of  wood  road  N.  5^  E.  178  feet;  walnut  to  which  ferry  wire  is  attached 
N.  35io  E.  110  feet. 

Bench  mark  3, — Elevation  lower  stone,  842,8.  Elevation  npper  stone,  845.5.  Same 
as  No.  1,  85  feet  above  low  water.  Left  bank  of  Holston  River  on  inside  of  orchard 
fence  by  lane.  Bank.  8.  89^  W.  309  feet:  comei  of  fence  N.  3^  E.  207  feet;  corner 
of  fence  S.  2^  W.  152  feet;  NE.  comer  of  Brabson's  house  S.  31°  W.  220  feet. 

Bench  mark  4, — Elevation  lower  stone,  902.  Elevation  upper  stone,  905.3.  Same 
as  No.  1.  Lieft  bank  Holston.  You  follow  road  from  ferry  up  French  Broad  River 
and  then  take  the  first  turn  to  the  left;  go  by  old  carriage  house  and  125  feet  farther 
to  small  woo<len  culvert.  The  bench  mark  is  then  175  feet  to  right,  up  the  hill,  near 
a  conspicuous  deml  tree.  There  is  a  cow  path  in  front  of  and  one  behind  bench  mark 
at  about  20  feet  distance.  .Woods  are  open  near  bench  mark,  but  thick  up  the  hill. 
Trees  blazed :  Oak,  N.  60^  SO'  W.  20  feet ;  dead  tree,  8.  86^  30'  W.  41  feet ;  oak,  knotty 
and  scrubby,  S.  27^  W.  34  feet. 

Bench  marks, — Elevation  825.1.  Nail  driven  about  1  foot  above  ground  on  elm 
tree  at  point  near  junction  of  French  Broad  and  Holston  rivers,  14.5  feet  above  low 
water.     Nail  is  on  side  away  from  Holston  River.    Tree  supports  feiTy  rone. 

Bench  mark  6. — ElevAtion,  815.3.  Hole  f  inch  diameter,  5  feet  above  low  water, 
drilled  horizontally  in  rook.  Left  bank  of  French  Broad  River.  Nearly  vertical 
cliff,  just  above  foot  of  first  island  above  mouth  and  1,000  foet  below  dam  at  Jumping 
MoAes  Shoal.  A  conspicuous  ledge  50  feet  long  and  15  wide  lies  2  or  3  feet  above 
low  water,  just  upstream  from  bench  mark. 

i^enc^  mark  7. — Elevation,  819.8.  Bolt  driven  to  2  inches  of  head,  9.75  feet  above 
low  water;  cross  mark  cut  in  rock:  U.  S.  B.  M.  and  arrows  painted  in  red.  Left 
bank  at  Cave  (Spout)  Spring,  5,000  reet  below  junction  of  rivers.  Bench  mark  is  on 
small  le<lge  2  by  4  feet,  6  feet  lower  and  10  feet  downstream  from  outlet  of  spring. 
Three  feet  lower  is  a  ledge  40  feet  long  and  10  feet  wide.  Trees  blazed  with  three 
notches:  Sycamore,  6  inches,  N.  2^  E.  28  feet;  locust,  6  inches,  S.  15^  E.  53  feet; 
beech,  18  inches,  S.  12^  30'  E.  75  feet. 

Bench  mark  8, — Elevation,  814.4.  Bolt  driven  to  1  inch  of  head,  6  feet  above  low 
water;  cross  mark  cnt  in  rock;  l^  S.  B.  M.  and  arrows  in  red  paint.  Right  bank  on 
projecting  rock,  5,000  feet  below  head  of  Dickinson  Island.  Going  downstream  the 
bank  is  open  until  50  yards  above  bench  mark.  It  is  the  first  rock  of  a  high  w(K>ded 
bluff.  The  rock  is  very  irregular  and  rough,  and  projects  as  a  reef  into  the  river, 
turning  somewhat  upstream.  Trees  blazed  with  3  notches:  Oak,  6  inches,  N.  29^ 
W.  45  ^t.     Situated  about  15  feet  higher  than  bench  mark. 

Bench  mark  9. — Elevation,  811.8.  Bolt  driven  to  1  inch  of  head,  3^  feet  above  low 
water;  cross  mark  cnt  in  rock;  U.  S.  B.  M.  and  arrows  in  red  paint.  On  Cow  and 
Calf  Rooks  at  highest  point.    Near  right  bank  opposite  foot  of  Dickinson  Island. 

Bench  mark  i^.— Klevntion,  860.  Stone  18'  by  6  "  by  4  ",  53  feet  above  low  water; 
cross  mark  and  V.  S.  B.  M.  rut  in  topj  placed  in  ground  and  projecting  1  inch.  Right 
bank  800  feet  above  Simpson's  wire  ferry  and  1,025  feet  from  river.  At  comer  of 
fence  just  east  of  barn  and  shed  belonging  to  and  east  of  red-brick  house  of  Miss 
Betty  McCamerou,  20  feet  inside  of  public  road  below  junction  with  the  lane. 

Bench  mark  11, — Elevation,  820.5.  Same  as  above,  14  feet  above  low  water.  Right 
bank  800  feet  above  Simpson's  rope  ferry,  at  edge  of  fringe  of  trees,  30  feet  from 
water. 

Bench  mark  12, — ^Elevation,  834.4.  Same  as  above,  271  f©^t  above  low  water.  Left 
bank  800  feet  above  Simpson's  Ferry,  84  feet  from  river.  On  side  of  road  opposite 
the  river  and  about  1  foot  outside  of  fence,  50  feet  upstream  fvom  cross  fence.  The 
main  road  going  downstream  separates  at  this  point. 

Bench  mark  i-T. — Elevation,  892.2.  Same  as  above.  Left  bank  800  feet  above  Simp- 
sons Ferry,  500  feet  from  river,  on  side  hill  back  of  and  above  Mr.  Simpson's  house. 
About  10  feet  ft'om  fence. 

Bench  mark  14, — Elevation,  814.6.  Gauge  on  second  pier  from  right  bank  of  the 
county  bridge  at  Knoxville,  Tenn.  Hole  drilled  behind  8-foot  mark  is  the  bench 
mark.    Elevation  of  zero  of  gauge,  806.6. 

Bench  mark  15, — Elevation,  815.9.  Bolt  driven  to  2  inches  of  head,  11  feet  above 
low  water;  cross  mark  cut  in  rock;  U.S.  B. M. and  arrows  in  red  paint.  Left  bank 
on  rounded  projecting  rock  about  1,500  feet  above  lower  end  of  Cherokee  bluff. 
Cherokee  bluff  begins  about  1  mile  below  Knoxville  on  left  bank  and  extends  down- 
stream about  3  miles.  About  1,300  feet  above  lower  end  and  1,500  feet  below  cable 
Hne  across  river  is  a  landing  used  for  picnic  parties.  Immediately  upstream  is  a 
bluff  of  light-colored  rock,  50  feet  high  and  300  feet  long.  About  the  center, 
between  two  larger  projecting  points,  lies  a  smaller  projection,  a  rounded  rock  4  feet 
across,  on  which  is  bench  mark.  All  the  rocks  are  undermined  by  the  water.  The 
bench  mark  can  be  reached  from  below  only  by  a  boat. 
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Bench  mark  16. — Elevation,  813.8.  Bolt  driven  to  3  inches  of  head,  9  feet  above 
low  water;  cross  mark  cat  in  rock;  U.  S.  B.  M.  and  arrows  in  red  paint.  Rixht 
bank  on  projecting  ledge  about  3,0(X)  feet  above  Looney  Island.  TIils  led.i^e  forau 
part  of  a  promontory,  which  is  the  first  one  above  Loonoy  Island.  Fiftv  feet 
npstream  is  a  larse  rock  40  feet  high ;  200  feet  upstream  is  a  sprite.  The  rocks  arv 
very  irregular;  the  bench  mark  is  at  most  projecting  point.  Trees  blazed  with  thn^ 
blazes:  Ash,  6  inches  diameter,  N.  64^  W.  26  feet;  oak,  24  inches  diameter^  S.  56-  W. 
lliis  latter  is  directly  behind  bench  mark  and  20  feet  higher  on  bluff. 

Bench  mark  17, — Elevation,  809.9.  Bolt  driven  to  2  inches  of  head,  6  feet  above 
low  water;  cross  mark  out  in  rock;  U.  S.  B.  M.  and  arrows  painted  in  red.  IWt 
bank,  on  rocky  bluff  150  feet  below  foot  of  Looney  Island.  The  left  bank  in  IbU 
vicinity  is  a  long  bluff  150  feet  high,  with  occasional  breaks.  The  bench  mark  ia 
near  the  most  projecting  point.  It  is  on  a  slanting  ledge  1  foot  wide,  and  behind  » 
perpendicular  rock  100  feet  high.  Trees  blazed  with  three  notches:  Stampv  svci- 
more,  18  inches,  N.  85°  W.  48  feet;  ash,  6  inches,  S.  73°  W.  40  feet;  detache^l  rock, 
3- by  3  by  3  feet,  N.  SOP  W.  52  feet. 

Bench  mark  18, — Elevation,  806.3.  Bolt  driven  to  one-half  inch  of  head,  6  feet 
above  low  water:  cross  mark  cut  in  rock :  U.  S.  B.  M.  and  arrows  in  red  pain(.  Left 
bank,  on  flat  table  rock,  600  feet  below  foot  of  upper  Lyons  Island.  A  projeetin^ 
point  of  rocks  300  or  400  feet  long  juts  out  f^om  the  left  bank.  The  bench  mark  ii 
50  feet  below  upper  edge  (a  few  scattered  rooks  lie  farther  upstream).  The  beach 
mark  is  on  rock  tapering  to  point  18  inches  wide  and  12  inches  deep,  projecting  S 
feet  over  the  water.  Trees  blazed  with  three  notches:  Oak,  15  inches.  N.  4^  W.  34 
feet;  hickory,  10  inches,  N.  43*^  E.  7  feet;  oak,  10  inches,  8.  72^  W.  8  reet. 

Bench  mark  19, — ^Elevation,  799.8*  Bolt  driven  to  1  inch  of  head,  4  feet  above  lev 
water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  painted  in  red.  Right  bank 
at  foot  of  overhanging  bluff;  1, 500  feet  above  foot  of  largest  of  Williams  Islands. 
Behind  bench  mark  is  bluff  40  feet  high;  20  feet  upstream  is  a  rock  3  feet  high  pro- 
jecting over  water  about  2  feet  ^  the  rocky  projection  or  bluff  ends  20  feet  downstrean 
below  bench  mark.  Trees  blazed  with  three  notches :  Ash,  14  inches,  8.  129  30  W. 
13  feet;  elm,  8  inches,  8.  9  feet;  crooked  ash  10 inches,  N.  53^  W.  12  feet.  These  tree* 
all  lie  higher  up  the  bltfff  than  the  bench  mark. 

Bench  mark  SO. — Elevation,  798.9.  Bolt  driven  to  2  inches  of  head,  4^  feet  above 
low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint.  Left  hmak 
on  flat  laminated  rock  1, 000  feet  above  uppermost  dam  at  Little  River  Shoals.  TW 
rock  is  one  of  a  clump  of  flat  rooks  of  various  sizes  up  to  10  by  5  by  3  feet.  It  is  the 
highest  or  nearly  so  of  these  rocks  and  lies  on  a  larger  one.  It  is  formed  of  two 
pieces.  Trees  blazed  with  three  notches:  Inclined  whitewood,  14  inches,  S.  I- SO' 
W.  23  feet;  horizontal  elm  just  back  of  bench  mark  12  inches  6  feet;  white  oak,  U 
inches,  N.  78^  30'  W.  27  feet. 

Bench  nmrk  SI. — Elevation  of  bolt,  789. 1.  Bolt  driven  to  3  inches  of  head,  6  feet 
above  low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint 
Left  bank,  on  ledge  of  rocky  bluff,  1, 500  feet  above  foot  of  Post  O^  Island.  Oa 
viewing  the  bluff'  from  river  a  seam  forms  a  conspicuous  curve  sliaped  like  a  cat«B> 
ary.  The  bench  mark  is  near  the  lowest  part.  The  ledge  extends  200  feet  npstreaiB 
from  bench  mark  and  15  feet  downstream ;  it  is  from  2  to  5  feet  wide,  slopiof 
towards  the  river.  Behind  bench  mark  the  rock  is  15  feet  high  perpendicularly. 
Opposite  on  island  is  a  tow  head  grown  with  young  sycamores^  Trees  blazed  nitk 
three  notches:  Elm,  6  inches  diameter,  N.  i6^  W.  57  feet;  stumpy  sycamore,  W 
inches  diameter,  S.  7^'  W.  25  feet;  hickory,  12  inches  diameter,  8.  2^  E.  19  feet. 

Bench  mark  22. — Elevation,  783.5.  Bolt  driven  to  one-half  inch  of  head,  7  fert 
above  low  water;  cross  mark  cut  in  rock;  U.  S.  B.  M.  painted  in  red.  Left  bank  oa 
large  flat  rock  at  Louisville  Landing;  11.2  feet  above  derrick,  13.9  feet  below  laii^ 
ring  in  rock,  15  feet  above  ferry  wire,  20  feet  from  water  at  low  water. 

Bench  mark  23. — Elevation,  779.6.  Bolt  driven  to  2  inches  of  head,  4  feet  above  low 
water;  two  arrows  cut  in  stone;  U.  S.  B.  M.  and  arrows  painted  in  red.  Right  bank 
on  flat  rock  200  feet  above  head  of  Cox  (Russell)  Island.  Rock  is  10  feet  long  and  < 
wide.  Two  furrows  6  Inches  wide  and  8  inches  deep  run  across  rock  nearly  perpea- 
dicular  to  river.  Bench  mark  is  2  feet  from  npstream  furrow.  A  laminated  rocK  of 
about  15^  inclination  and  projecting  out  in  the  river,  2  feet  high  at  low  water,  Itn 
just  downstream.  The  locality  is  used  as  a  skiff  landing.  Trees  blazed  with  ilow 
notches:  Elm,  18  inches,  8.  86^°  W.  35  feet;  maple,  12  inches,  N.  7S^^  W.  iU  UstA; 
maple,  forked  2  feet  above  ground,  each  fork  8  inches,  N.  41^  W.  4^  feet;  overhal)l|^ 
ing  willow.  8  inches,  N.  62"  E.  13  feet. 

Bench  mark  24, — Elevation,  772.  4.  Bolt  driven  to  1^  inches  of  head,  3  feet  above 
low  water;  two  arrows  cut  in  rock;  U.  8.  B.  M.  and  arrows  painted  in  red.  Right 
bank,  on  rocky  ledge  300  feet  below  Concord  Landing,  opposite  point  of  stnall  isUad 
For  300  feet  below  landing  the  woods  extend  to  the  waters  edge;  at  the  Arst  c]**«r 
place  lies  a  flat  rock  25  feet  long  and  5  feet  wide.  Four  feet  firom  lower  end  is  t^ 
bench  mark.    Further  downstream  oomet  a  ledge  6  fiset  wiaej  slanting  at  49^,  on 
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whioh  ^e  U.  8.  B.  M.  is  painted.  Trees  blazed  with  three  notches:  Sycamore,  8 
inches,  N.  55^  £.  42  feet;  elin,  12  inches,  N.il^  E. 25  feet;  oak,  24  inehes,  N.  83i<^  £. 
32  feet. 

Btndi  mark  gS. — Elevation,  789.9.  Bolt  driven  to  1  inch  of  head,  22  feet  above  low 
water;  cross  mark  cat  in  rock ;  U.  8.  B.  M.  and  arrows  painted  in  red.  Left  bank, 
on  bench  of  overhanging  rock,  1,000  feet  below  head  of  upper  Chota  Island,  Two 
or  three  hundred  feet  below  point  of  upper  dam  begins  a  bluff  about  50  feet  high ;  on 
the  second  most  conspicuous  face  of  same  from  upstream  edge  lies  the  bench  mark. 
The  bluff  extends  thl^^e  or  four  hundred  feet  farther  downstream  and  terminates  in  an 
old  quarry  used  for  the  dams.  The  ledge  on  which  bench  mark  is  located  is  40  feet 
long,  4  or  5  broad,  and  almost  covered  by  overhanging  rock.  Bench  mark  is  near 
center  of  length  and  8  inches  from  edge. 

Bench  wuirk  t6* — ^Elevation,  761.8.  Bolt  driven  to  2  Inches  of  head,  If  feet  above 
low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint.  Right 
baak  on  projecting  face  of  rock  opposite,  100  feet  above  lower  point  of  dam  at  Coulter 
Shoals.  The  rock  is  25  feet  lone  and  10  feet  wide,  pointing  diagonally  downstream 
and  with  dip  towards  river  of  20^.  The  rock  lies  about  tne  center  of  a  projecting 
point  of  rocks  75  feet  long  and  10  feet  high.  Trees  blazed  with  three  notcnes:  Oak, 
12  inches,  N.  85^  W.  22  feet;  ash,  30  inches,  S.  ZP  W.  19  feet. 

Benoh  mark  S7, — ^Elevatlou,  756.9.  Bolt  driven  to  2  inches  of  head,  3i  feet  above 
low  water :  cross  mark  cut  in  rock ;  U.  8.  B.  M.  and  arrows  painted  in  red ;  left  bank 
on  flat  table  rock  300  feet  below  upper  point  of  Sister  Island.  It  is  on  a  large 
detached  rock  joining  on  the  bank  and  quite  conspicuous.  Trees  blszed  with  three 
notches:  Oak,  24  in(£esjf.  V^  30'  £.  44  feet;  ash,  8  inches,  N.  46"^  30'  E.  29  feet; 
beech,  15  inches,  N.  78^  E.  53  feet. 

•  Bm6k  mArk  t8, — ^Elevation,  748.3.  Bolt  driven  to  one-half  inch  of  head,  3  feet  above 
low  water;  cross  mark  cut  in  rock:  U.  8.  B.  M.  and  arrows  painted  in  red.  Right 
bank  on  conspicuous  sloping  rock  1,200  feet  below  foot  of  Belle  Canton  Island.  The 
slope  of  rock  IS  diagonally  ctownstream.  Trees  blazed  with  three  notches:  Ash,  20 
inches,  N.  24^  W. 2^  feet;  ash,  8  inches,  N.  36^  E.  46  feet. 

Bemck  mArk  j89.— Elevation,  747.  Bolt  driven  to  one-half  inch  of  head,  4  feet  above 
low  water;  cross  mark  cut  in  rock;  U. S.B. M. and  arrows  painted  in  red.  Left 
bank,  on  rock  about  100  feet  below  foot  of  lowest  part  of  lowest  island  at  mouth  of 
the  Little  Tennessee  River.  It  is  the  first,  from  upstream  end,  of  a  |^onp  of  large 
bowlders.  Lenoir  Creek  can  just  be  seen  below  island.  The  bank  m  the  vicinity 
\b  an  irregular  bluff  about  30  feet  high.  Trees  blazed  with  three  notches:  Oak,  12 
inches,  8.  33^  E.  21  feet;  hickory.  12  inches,  8.  16°  K.  38  feet. 

Bench  mark  SO. — ^Elevation  745.6.  Bolt  driven  to  2  inches  of  head,  4  feet  above  low 
water;  cross  mark  cut  in  rock ;  U.  8.  B.  M.  and  arrows  painted  in  red.  Right  bank 
on  sloping  face  of  rock  1,600  feet  below  Browder  Islana.  Bench  mark  is  on  a  small 
ledge  1  foot  square,  forming  part  of  a  large  rock  25  feet  long,  15  high,  sloping 
toward  river  at  a  dip  of  about  45°  and  pointing  slightly  downstream.  Trees  blazed 
with  three  notches :  Oak,  6  inches,  N.  55°  SO'  W.  22  feet ;  ash,  6  inches,  N.  87°  30'  W. 
22  feet. 

Bench  mark  31. — ^Elevation,  749.8.  Bolt  driven  to  3  Inches  of  head,  9jr  feet  above 
low  water;  cross  mark  cut  in  rock;  U. 8.  B.  M.  and  arrows  in  red  paint.  Right 
bank,  on  rock  bluff  1,000  feet  above  Carmichael  island  (island  not  visible  from 
bench  mark),  below  foot  of  Rock  Quarry  Shoal,  200  feet  high  and  very  precipi- 
tous and  bare.  Bench  mark  is  50  feet  from  lower  end,  on  sloping  ledge,  15  feet  long 
and  12  feet  wide  with  a  downstream  dip  of  15°.  Ten  feet  downstream  from  bench 
mark  the  rock  presents  a  sheer  face  perpendicular  to  river  about  15  feet  deep. 

Bench  mark  St. — Elevation,  744.9.  Bolt  driven  to  2  Inches  of  head.  5  feet  above 
low  water;  cross  mark  cut  in  rock;  U.  S.  B.  M.  and  arrows  in  rea  paint.  Left 
bank  on  bowlder,  in  direct  prolongation  downstream  of  channel  behind  Carmichael 
Island.  Bowlder  is  10  feet  by  2  feet,  and  is  verv  conspicuous  from  upstream,  lying 
at  the  foot  and  at  projecting  point  of  a  solid  rock  bluff  150  feet  high.  Bench  mark 
near  point  of  bowlder.  Trees  blazed  with  three  notches:  Stumpy  sycamore,  2  feet, 
8.  85°  £.  28  feet;  stumpy  sycamore,  1  foot,  11  feet. 

Bench  mark  SS. — Elevation,  747.1.  Bolt  driven  to  li  inches  of  head,  9  feet  above 
low  water;  cross  mark  cut  in  rock ;  U.  8.  B.  M.  and  arrows  in  red  paint.  Left  bank 
on  round  projecting  rock  4,500  feet  above  railroad  bridge  at  London.  Rock  forms 
part  of  prominent  projection  at  foot  of  Winding  Shoals.  Bench  mark  is  100  feet 
from  lower  end  on  principal  projecting  rock.  Rock  is  20  by  15  feet;  dip  upstream 
of  80°  to  2  feet  above  low  water,  where  it  becomes  vertical  The  downstream  side  is 
vertical.  Bowlder  to  the  rear  about  40  feet  high.  Trees  blazed  with  three  notches : 
Elm,  6  inches,  directly  in  rear  4  feet. 

Bench  mark  S4. — Vertical  part  of  river  gauge  at  Loudon  railroad  bridge.  Zero  of 
gange,  737. 

JSmM  marl;  55. — Elevation,  741.8.  Bolt  driven  to  one-half  inch  of  head,  5  feet 
•bove  low  water;  cross  mark  cut  in  rock;  U,  S.  B.  M.  and  arrows  in  red  paint* 

BNa  93 li» 
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Left  bank  on  inclined  front  rock  700  feet  below  railroad  bridge  at  London,  Teim. 
Rock  about  30  feet  hy  20  feet,  and  bench  mark  near  center.  It  has  a  dip  towards 
far  end  of  railroad  bridge  of  about  45^.  The  earth  above  has  been  washed.  Adjoin- 
ing apsti'eam  is  a  series  of  thin  layer  of  rock  with  dip  of  25°  npstream  and  prescsnt- 
ing  vertical  faces  to  the  river.  Trees  blazed  with  three  notches :  Oak,  14  inches,  S. 
80^  30'  W.  50  feet;  oak,  8  inches,  N.  61°  W.  35  feet;  cedar,  8  inches,  N.  1°  W  E.  86 
feet. 

Beneh  mark  S6, — ^Elevation,  786.9.  Stone  3  feet  long  with  cross  mark  and  U.  S.  B. 
M.  set  in  ground,  slightly  projecting  above  ground,  56  feet  above  low  water.  Bight 
bank  on  line  with  bench  mart  No.  37,  70  feet  from  bank,  up  steep  rocky  bluff  from 
bench  mark  37. 

Btmoh  mark  ^7.^Elevation,  737.8.  Bolt  driven  to  1  inch  of  head,  7  feet  above  low 
water;  cross  marks  cut  in  rock;  U.  S.  B.  M.  and  arrows  in  red  paint.  Right  bank 
on  projection  of  bluff,  2,500  feet  below  Harrison  Island  and  3,000  feet  above  HnlliB 
Ferry.  This  rocky  blun  is  the  only  one  for  a  mile  each  way.  Bench  mark  ia  near 
upper  end  of  bluff,  on  rock  projecting  diagonally  downstream.  Trees  blazed  with 
three  notches:   Hickory,  6  inches,  S.  35°  W.  34  feet. 

Bmoh  mark  S8. — Elevation,  739.3.  Stone  about  3  feet  lonff,  8.5  feet  above  low 
water,  with  cross  mark  and  U.  S.  B.  M.  cut  in,  set  in  ground  slightly  projecting. 
Left  bank  in  line  with  bench  mark  No.  37,  in  field,  20  feet  from  river. 

Bench  mark  S9, — Elevation,  804.9.  Stone  about  3  feet  long,  74  feet  above  low 
water,  with  cross  and  U.  S.  B.  M.  out  in  top,  set  in  ground  slightly  projecting.  Left 
bank  on  line  with  bench  mark  37.  By  side  of  fence  parallel  to  river  and  near  third 
rail,  downstream  from  gate;  930  feet  from  river. 

Bench  mark  40, — ^Elevation,  735.3.  Bolt  driven  to  one -half  inch  of  head,  5  feet 
above  low  water;  cross  mark  cut  in  rock;  U.  S.  B.  M.  and  arrows  in  red  paint.  Left 
bank  on  small  rock  about  1,500  feet  above  Sweetwater  Island.  Bench  mark  is  about 
200  feet  upstream  from  most  projecting  point  of  ledge  on  a  rock  with  a  dip  of  45^ 
diagonally  upstream.  Fifteen  feet  downstream  the  rock  is  cut  in  toward  bank. 
umking  a  vertical  face  of  layers  of  rock  1  foot  thick.  Loose  bowlders  lie  at  foot  of 
lodge.  Trees  marked  with  three  notches:  Hickory,  15  inches,  8.  10^  30^  W.  50  feet; 
oak,  18  inches,  N.  25^  W.  57  feet. 

Bench  mark  41, — Elevation  734.9.  Stone  3  feet  by  6  inches  by  6  inches,  9  feet 
above  low  water  with  cross  mark  and  U.  S.  B.  M.  cut  in,  set  in  ground  just  project- 
ing out.  Right  bank  about  500  feet  above  lower  point  of  Bogart  Islands  near  clump 
I  >f  trees,  and  25  feet  from  water.  Trees  blazed  with  three  notches :  Maple,  5  inches  6. v 
feet;  maple,  7  inches,  4.7  feet;  maple,  18  inches,* 9.1  feet  (level  bench  mark). 

Bench  mark  42, — ^Elevation  740.4.  Stone  about  6  inches  square  on  top,  17  feet 
above  low  water,  marked  U.  8.  B.  M.,  placed  in  ground  projecting  2  inches.  Riffht 
hank,  1,000  feet  above  foot  of  Bacon  Shoals.  Bench  mark  about  60  feet  from  water, 
and  1  foot  ftom  fence,  and  10  feet  nearer  river  than  where  horizontal  rails  in  fence 
begin.  On  upper  side  of  fence  is  a  large  brush  pile  and  cleared  land.  On  lower 
side  it  is  rocky.  Trees  blazed  with  three  notches :  Burr  oak,  30  inches  back  from 
river  85  feet:  hickory,  12  inches  downstream  |  sycamore,  diagonally  npstream  40  feet. 

Beneh  mark  4S, — Elevation,  756.8.  Bolt  driven  to  1  inch  of  head,  35  feet  above  low 
water;  cross  mark  cut  in  rock;  U.  S.  B.  M.  and  arrows  painted  in  red.  Right  bank 
on  small  bowlder,  1,300  feet  below  upper  point  of  Wilson  Island.  Bowlder  rises  3 
fret  above  ground  and  is  about  6  feet  by  3  feet.  It  lies  20  feet  upstream  from  point 
of  rooks  projecting  nearly  to  river's  edge.  Behind. is  a  vertical  rock  face  100  feet 
long  and  15  feet  high.  Bench  mark  is  60  feet  from  water's  edge  and  10  feet  back 
iVoni  comer  of  fence  inclosing  the  foot  of  a  field  running  npstream.  Downstream 
the  land  is  rocky  and  woody.     Trees  blazed  with  three  notches:  Hackberry,  18 


water ;  cross  mark  cut  in  rock ;  U.  S.  B.  M.  and  arrows  in  red  pamt.  Right  bank, 
on  Huiall  rock  bluff.  1,600  feet  above  lower  point  of  last  of  Seven  Islands,  and  1,200 
feet  below  point  of  Second  Dam,  300  feet  above  foot  of  one  of  the  Seven  Islands, 
and  200  feet  below  where  woods  commence  on  same  islands,  200  feet  below  where 
rocks  first  begin  to  show  on  right  bank.  The  rooks  of  the  bluff  are  in  layers  1  foot 
thick,  with  a  dip  upstream  of  about  20°;  2  feet  upstream  from  bench  mark  is  an 
espectaily  conspicuous  rock  facing  diagonally  upstream.  It  is  15  feet  long,  10  wide, 
and  2  thick,  of  soft  limestone  with  hard  black  nodules.  On  hill  behind  are  many 
•mall  cedars.  Trees  blazed  with  three  notches:  Cedar,  5  inches,  N.  54°  W.  16  feet; 
•hn,  10  inches  N.  90°  W.  16  feet;  sycamore,  24  inches^  just  behind. 

Bench  mark  45, — Elevation,  719.7.  Bolt  driven  to  inch  of  head,  6  feet  above  low 
water;  cross  mark  cut  in  rock;  U.  S.  B.  M.  and  arrows  in  red  paint.  Right  bank 
on  very  conspicuous  table  rock,  7,500  fee*  -  "  t.ong  Island.    Rock  proj6cta 

conspicuously  from  rocky  shore.    It  is  f  "^r  5  inches  thick.    A  stone 
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fence  goes  up  hill  ttom  edge  ot  rook.  Bench  mark  Ib  on  shelf,  1  foot  below  highest 
point  of  rocK,  near  stone  lence. 

Bemeh  mark  46, — ^Elevation,  716.0.  Bolt  driyen  to  1  inch  of  head.  3.5  feet  above 
low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint.  Right 
bank,  near  lower  end  of  projecting  promontory,  4,500  feet  below  mouth  of  Clinch 
River,  and  1,700  feet  below  mouth  of  creek.  Bench  mark  200  feet  upstream  ft'om 
lowest  part  of  promontory  and  20  feet  upstream  from  most  projecting  part.  It  is 
a  ledge  with  dip  to  river  of  45°  for  150  feet  up.  and  20  feet  downstream  from 
bench  mark.  A  sheer  rock  precipice,  60  to  75  feet  nigh,  is  2,000  feet  upstream.  A 
conspicuous  cedar  tree,  30  inches  diameter,  stands  400  feet  upstream  and,  60  feet 
higher  than  river.  Trees  blazed  with  three  notches:  Dead  elm,  12  inches.  S.  81°  W. 
21  feet;  cedar,  8  inches,  N  11°  £.  30  feet;  cedar, 8  inches,  N.  23°  SO'  W.  33  feet;  cedar 
6  inches,  N.  58°  W.  SO  feet. 

Bauik  WMrk  47, — Elevation,  713.4.  Bolt  driven  to  1  inch  of  head,  3  feet  above  low 
water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint.  Left  bank,  on 
small  rocky  cliff,  about  50  feet  above  foot  of  small  island,  lying  close  to  left  bank, 
at  head  of  Cn^<^y  Creek  Shoals.  The  rock  has  a  dip  toward  the  river  of  45°.  The 
bench  mark  ia  on  a  flat  place  only  a  few  inches  wide  and  long.  Trees  blazed 
with  three  notches:  Double  hickory,  6  inches,  8. 8°  £.  28  feet;  elm,  12 inches,  8.  b8° 
W.  6  feet;  Oak,  18  inches,  N.  71°  W.  26  feet. 

Benek  mark  48* — ^Elevation,  715.3.  8tone,  8  inches  souare,  buried  to  ui>per  face 
in  ground.  9.3  feet  above  low  water;  cross  mark  ana  U.  8.  B,  M.  cut  in  stone. 
Right  bank  onposite  pile  of  rocks  in  right  of  channel  near  left  bank  at  Turner  Bar. 
At  a  log  lanoing  15  feet  from  river.  100  feet  upstream  from  two  tall  sycamores 
standing  alone  on  river  bank,  and  at  lower  end  of  clump  of  maples  and  sycamores. 
It  is  covered  with  dirt.  Trees  blazed  with  three  notches:  Sycamore,  8  inches, 
N.  15°  30"  £.  32  feet;  wiUow,  6  inches.  N.  30^  E.  18i  feet;  maple  12  inches,  N.  58°  E. 
12  feet. 

Bench  WMrk  i^,— Elevation,  716.3.  Stone,  6  by  4  inches,  sunk  to  2  inches  of 
ton,  13  feet  above  low  water :U.  8.  B.  M.  and  cross  cut  in  top.  Left  bank,  25  feet 
below  lower  part  of  Shields  Dam,  at  upper  end  of  Tom  Hood's  log  landing ;  25  feet 
from  river,  10  feet  from  upper  edge  of  bank  toward  river  and  8  feet  lower;  33  feet 
upstream  from  clump  of  maples.  Trees  blazed  with  three  notches:  Clump  of  ma- 
ples, with  one  root,  8.  66°  3(r  W.  33  feet,  each  1  foot  diameter;  hackberry,  14  inches, 
8.  21°  30"  W.  5  feet;  wabiut,  10  inches,  N.  76° 30"  E.  3i  feet;  hackberry,  6  inches,  N. 
49°  E.  12i  feet. 

Bench  mark  A?.— Elevation,  708.8.  Bolt  driven  to  1^  inches  of  head,  8^  feet 
above  low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint. 
Left  bank,  at  small  bluff  at  lower  end  of  King  Bar.  Bluff  is  60  feet  long,  40  feet 
hiffh,  and  is  the  upper  one  of  two  rocky  projections  about  300  feet  apart^  one-fourth 
mile  below  bar  proper.  Bench  mark  is  on  a  semidetached  rock,  1  foot  wide,  2^  long, 
about  one-third  way  up  bluff  and  one-third  way  down  from  upstream  end.  U.  8.  B. 
If.  is  painted  on  overhanging  face  4  feet  high  and  10  feet  long,  5  or  6  feet  over  the 
bench  mark. 

Bench  mark  5L — Elevation  of  zero,  699.7.    Gauge  at  Rock  wood  Landing. 

Bench  mark  6S, — Elevation,  705.4.  Bolt  driven  to  1^  inches  of  head,  6  feet  above 
low  water;  cross  mark  out  in  rock ;  U.  S.  B.  M.  and  arrows  in  red  paint.  Left  bank, 
at' highest  point  of  rock,  at  lower  end  of  bluff,  3, 500  feet  above  first  towhead  of  Half 
Moon  Islands.  The  bluff  is  first  one  on  left  bank  in  descending  river.  It  is  200  feet 
long  and  rises  sheer  from  river  50  feet.  There  is  an  old  Government  quarry  at  this 
point.  Bench  mark  is  15  feet  upstream  from  where  loose  rocks  begin.  U.  8.  B.  M. 
IS  painted  orer  tiie  bench  mark  about  15  feet.  Trees  blazed  with  three  notches : 
WDlow,  8  inches,  26^  feet;  sycamore,  9  inches,  8.  3°  E.  28  feet. 

Benak  mark  63, — Elevation  701.0.  Bolt  driven  to  1  inch  of  head,  4^  feet  above  low 
water;  cross  mark  cut  in  rock:  U.  8.  B.  M.  and  arrows  in  red  paint.  Left  bank,  on 
rock  at  irregular  wooded  bluff,  50  feet  hish,  11,000  feet  below  head  of  Half  Moon 
Island,  and  1,500  feet  below  Ironton  ore  docks.  Bench  mark  is  on  small  rounded 
projection  at  upper  end  of  vertical  part  of  bluff,  which  is  here  about  30  feet  high. 
u.  8.  B.  M.  is  painted  18  feet  over  and  15  feet  downstream  from  bench  mark.  Trees 
hlazed  with  three  notches:  Elm.  15  inches,  N.  47° E.  17  feet:  ash,  12  inches,  N.  36°  E. 
25  feet;  sycamore,  10  inches,  8.  41°  W.  9  feet;  stumpy  elm,  24  inches,  8.  40°  SO'  W.  44 
feet.    This  elm  is  at  lower  end  of  bluff. 

Bench  mark  64. — Elevation,  697.3.  Bolt  driven  to  2  inches  of  head,  7  feet  above 
low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint.  Ri^ht 
bank,  on  projecting  ledse  opposite  first  towhead  at  White  Creek  Shoals.  The  ledee 
has  a  dip  downstream  of  30°.  Bench  mark  is  at  a  sharp  projection  of  3  or  4  feet;  U. 
8.  B.  M.  is  painted  20  feet  downstream.  Trees  blazed  with  three  notches:  Ash,  8 
inehes,  K.  67°  W.  33^  feet:  oak,  15  inches,  8.  33°  W.  42  feet. 

Bemeh  wiork  ^.—Elevation,  690.0.  Bolt  driven  to  1  inch  of  head,  6  feet  above 
low  water;  oross  mark  cut  in  rock;  U.  S.  B.  M.  and  arrows  in  red  paint.    Left  bank, 
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<m  small  ledge  at  first  bluff,  about  2,500  feet  below  Red  Cloud  on  dock.    It  ia  a 

an^nlar-sbaped  ledge,  3  feet  on  a  side,  about  25  feet  from  upper  end  of  bluff.     B*. 

mark  is  6  inches  trom  edge.  A  larger  and  more  pointed  ledge  lies  5  feet  down- 
stream. U.  S.  B.  M.  is  painted  6  or  7  feet  over  bench  mark.  TrMB  blazed  with  tltf«e 
notches:  Maple,  24  inches,  N.  44"^  £.  60^  feej;;  elm,  15  inches,  N.  82(>  K.  19  feet. 

Btnch  Tuark  56, — Elevation,  690.9.  Bolt  driven  to  one>half  inch  of  head,  8^5  Ustt 
above  low  water;  cross  mark  cut  in  rock;  U. S.B.  M.  and  arrows  painted  in  red. 
Left  bank  on  small  bluff  2,100  feet  above  upper  point  of  Preston  Island*  This  blii# 
is  500  feet  below  high  vertical  bluff.  Bench  mark  is  20  feet  downstream  &t>m  be> 
giuniutr  of  bluff,  on  a  sloping  face.  Five  feet  underneath  bench  mark  ia  a  ledn  10 
feet  lon'g  and  5  wide.  Behind  bench  mark  the  rock  is  steeper  and  almoat  baaft. 
Trees  blazed  with  three  notches:  Bireh,  4  inches,  29.5  leet;  elm,  90  ineken,  S.  4l3P 
W.  78  feet. 

Bench  mark  57, — Elevation  689.0.  Bolt  driven  to  1  inch  of  head,  8  feet  above  k»w 
water ;  cross  mark  cut  in  rock ;  U.  S.  B.  M.  and  arrows  in  red  pamt.  Rijcht  baak, 
small  slopin;^  rock  opposite  about  middle  part  of  Fonchee  Island;  2,500  fe  t  Wlow 
head  of  island  a  rocky  promontory  juts  out,  the  base  of  which  ia  looee  zoeka. 
Bench  mark  is  1,200  feet  below  upper  point  of  same.  A  rock  4  by  5  by  3  ^oel  at  lov 
water  stands  detached  150  feet  below  bench  mark ;  2  large  rocks  10  by  5  by  1  feet  lie 
25  or  30  feet  downstream  from  bench  mark.  Bench  mark  is  15  feet  from  edge  of 
water  (at  low  water)  on  a  rook  visible  4  by  1  by  1  feet  and  prolonged  to  water  by 
two  Hligbtly  larger  rocks  undermined  and  pointing  upstream.  Trees  blazed  with  three 
notches:  Hickory,  10  inches,  S.6<^  W.;  beech,  6  inches,  8.  49^  W.  14  feet;  beech,  5 
inches,  8.  85°  W.  25  feet. 

Bench  mark  58, — ^Elevation,  690.0.  8tone  8  inches  square  sunk  even  witili  aoriMe 
of  ground,  9  feet  above  low  water;  U.  8.  B.  M.  and  cross  mark  cot  in  atone.  Right 
bank,  opposite  upper  point  first  island  at  Watts  Bar.  250  feet  above  upper  end  of  dan 
in  channel,  15  feet  from  water's  edge  at  low  water.  Trees  blazed  with  three  notches: 
Sycamore,  24  inches,  N.  17^  £.  13  feet;  sycamore,  30  inches,  N.  21''  SO'  W.  3S  feet: 
walnut,  8  inches,  N.  85^  W.  28  feet;  walnut,  6  inches,  8.  26^  SO'  W.  15  feet;  onk,  SO 
inches,  8.  15^  30'  W.  49  feet;  elm,  20  inches,  8.  43°  E.  48  feet. 

Bench  mark  59, — Elevation,  683.2.  Bolt  driven  to  1  inch  of  head,  6^  feet  above  low 
water ;  cross  mark  cut  in  rock ;  U.  8.  B.  M.  and  arrows  in  red  paint.  Bight  bank,  on 
projecting  point,  1,500  feet  above  8ewee  Crei-k.  The  point  is  30  feet  hi^i,  very  con^ 
spicuous.  made  up  of  large  bowlders.  Bench  mark  is  on  ^at  rock  20  feet  wide  by 
10  feet  long,  50  feet  below  upper  end  of  bluff,  and  the  most  prominent  of  the  bowt 
ders.  It  slopes  gently  to  front,  a  little  downstream,  with  a  vwtical  feice  at  river, 
and  widening  somewhat  to  the  rear.  Trees  blazed  with  three  notches :  Mi^»le  Btnmp,  8 
inches,  8.  68"  E.  13  feet;  sycamore,  10  inches,  8.  Ifio  W.  14^  feet. 

Bench  mark  60. — Elevation,  680.2.  Bolt  driven  to  1  inch  of  head,  5  feet  above  low 
water;  cross  mark  cut  in  rock ;  U.  8.  B.  M.  and  arrows  in  red  paint;  left  bank  on  blnff 
4,000  feet  below  lower  point  of  Hunter  Island.  The  blnff  is  formed  of  a  seriee  of  ahelv* 
ing  rocks  with  a  dip  of  10"  or  15"  upstream.  Bench  mark  is  150  feet  downatreaa 
from  beginning  of  bloff  and  25  feet  upstream  from  most  projecting  point.  The  Bkeif 
on  which  is  bench  mark  is  15  feet  long  and  4  to  5  feet  wide.  Directly  behind  ia  a 
vertical  face  4  feet  high  and  10  feet  long.  Upstream  15  feet  liee4Uiovwhanging  lock 
projecting  some  6  or  7  feet. 

Bench  nuirk  61. — ^Elevation,  677.9.  Bolt  driven  one-fonrth  inch  of  head,  4  fleet 
above  low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint;  ri^t 
bank,  on  flat  large  rock  1,400  feet  below  Lockes  or  ^binsons  Landing,  at  l^sad  of 
Hazleridge  8hoa3s ;  1,400  feet  downstream  lies  a  heavily  wooded'  hilL  The  rock  is 
15  by  10  feet  with  a  dip  downstream  of  about  15".  Immediately  upstream  Itea 
a  similar  rock.  Trees  blazed  with  three  notches:  Elm,  1^  inches,  N.  80"  SO'  W.,  16 
feet;  oak,  18  Inches,  N.  86"  30'  W.  30  feet;  ash,  8  inches,  S.  6"  W.  12  feet;  elm,  SO 
inches  (group  of  three),  8.  22"  E.  25  feet. 

Bench  mark  62. — Elevation,  678.8  Stone  monument  12  inches  square  sunk  in  gronnd 
to  within  6  inches  of  surface,  1\  feet  above  low  water;  marked  with  cross  and  U.  8. 
B.  M. :  left  bank,  25  feet  above  Goodfield  Creek  and  same  distance  from  river.  Trees 
blazed  with  three  notches:  Birch,  4  inches  (group),  N.  19"  30'  W.  17.6  feet;  elm,  18 
inches,  N.  90"  E.  14.8  feet.     Nearest  of  group  of  elms  8.  32"  W.  8.4  feet. 

Bench  mark  63, — Elevation,  672.8.  Bolt  driven  to  one-half  inch  of  head,  3  feet  abox^e 
low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint.  Left  bank, 
on  flat  rock,  1,500  feet  below  Cottonport  Landing.  Rock  7  feet  by  8  feet  by  3  feet 
high,  with  upper  surface  sloping  diagonally  upstream^  150  feet  below  upper  end  of 
rocky  hill.  Trees  blazed  with  three  notches:  Sycamore,  12  inches,  8.  29"  W.  2$ 
feet;  sycamore,  10  inches,  S.  25"  30'  E.  21  feet;  oak,  18  inches,  8.  22"  E.  37  feetw 

Bench  mark  64, — Elevation,  668.5.  Bolt  driven  to  three-fonrUis  of  an  inch  of  head, 
5  feet  above  low  water ;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint: 
left  bank  on  projecting  rook  3,000  feet  above  Dayton  Landing.  Rock  forms  part  of 
small  bluff.    It  is  20  feet  square,  sloping  towards  river  with  dip  of  25^.    Bench  mtak. 
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IB  2  feet  from  edge  and  about  middle  of  front  length.  Trees  blazed  with  three 
notches:  Persimmon,  6  inches,  N.  86^  30'  W.  20  feet;  iron  wood,  10  inches,  8.  59°  W. 
42  feet :  leaning  cedar,  16  inches,  S.  43^  30'  W.  41  feet. 

Bench  marh  ^. — ^Elevation,  671.3.  Bolt  driven  to  one-half  inch  of  head,  "8  feet 
above  low  water;  cross  mark  cut  in  rock ;  U.  S.  B.  M.  and  arrows  in  red  paint.  Left 
bank,  near  upper  end  of  Garrison  Bluff,  2,500  feet  above  lUwassee  Island.  Bench 
mai  k  is  on  a  well-defined  ledge  200  feet  long  and  up  to  10  feet  wide.  It  is  2  feet  from 
edge  and  80  feet  from  lower  end  of  ledge.  Trees  blazed  with  three  notches :  Elm, 
10  inches,  N.  40^  E.  54  feet;  cedar  18  inches,  N.  51^  E.  40  feet. 

Bench  mark  66. — Elevation,  665.  Bolt  driven  to  one-half  inch  of  head,  3^  feet 
above  low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint; 
right  bank,  on  wide  flat  ledge  of  rock  at  upper  end  of  landing  of  ferry  to  middle 
point  of  Hiwassee  Island.  The  ledge  is  200  feet  lon^  and  30  wide,  sloping  gently  to 
river  and  covered  with  small  rocks.  Bench  mark  is  about  50  feet  upstream  from 
point  where  dirt  road  strikes  this  ledge  and  at  low  water  about  15  feet  from  water. 
Trees  blazed  with  three  notches:  Elm  (sci^ggy),  24  inches,  N.  OP  E.  35  feet;  cedar, 
12  inches,  N.  60^  30"  W.  86  feet;  3  elms  (8  inches  each),  8.  59"^  30'  W.  54  feet. 

Bench  mark  ^.—Elevation,  666.2.  Bolt  driven  to  one-half  inch  of  head;  4  feet 
above  low  water;  cross  mark  cut  in  rock:  U.  8.  B.  M.  and  arrows  in  red  painted  15 
feet  ux>stream ;  right  bank,  at  double  blun,  2  miles  below  Hiwassee  Island,  1,600  feet 
above  Doughty  Ferry.  On  rock  4  by  2  by  4  feet,  500  feet  below  upper  end  of  blu£f, 
100  feet  above  most  prolecting  point.  The  rock  can  be  reached  only  by  boat. 
Immediately  behind  the  bluff  lonns  a  small  triaUfj^ular  recess  15  feet  long,  6  feet 
deep,  and  25  feet  high.    8hort  sycamore  stump  grows  10  feet  upstream. 

Bench  mark  68, — Elevation,  664.1.  Bolt  driven  to  one-quarter  inch  of  head,  5i  feet 
above  low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint;  left 
bank,  on  larse  bowlder  at  lower  end  of  bluff  opposite  Sale  Creek,  800  feet  above 
upper  part  of  lower  island.  The  bowlder  is  double.  Bench  mark  is  on  part  that  is 
larger  and  farther  upstream.  Bowlder  is  about  8  by  5  by  4  feet  and  lies  400  feet 
above  lower  edge  of  woods.  Trees  blazed  with  three  notches:  Two  birches,  each  14 
inches,  N.  71^  SO'  E.  17i  feet;  ironwood,  8.  85°  E.  27  feet;  sycamore  (clump),  48 
inches,  8.  36<^  E.  26  feet. 

Bench  mark  69.— Elevation,  657.7.  Bolt  driven  to  one-half  inch  of  head,  3^  feet 
above  low  water;  cross  mark  cut  in  rook:  U.  8.  B.  M.  and  arrows  in  red  paint; 
right  bank  on  horizontal  ledee  of  vertical  reck  bluff  50  feet  high,  1  mile  above 
8^dy  Island  and  1,200  feet  above  Opossum  Creek.  Bench  mark  on  ledge  50  feet 
Iting  and  5  feet  wide,  300  feet  from  upstream,  end  of  bluff.  It  is  not  accessible  by 
land  frtmi  downstream  end  or  frt>m  the  back,  but  can  be  reached  from  upstream  end 
at  Ipw  water.  Trees  blazed  with  three  notches:  Sycamore,  2  feet,  N.  16^30'  E.  22 
^t. 

Bench  wiark  70, — Elevation,  655.9.  Bolt  driven  to  one-half  inch  of  head,  4  feet 
above  low  water;  cross  mark  cut  in  rock:  U.  8.  B.  M.  and  arrows  in  red  paint; 
left  bank  about  center  of  timbered  bluff,  800  feet  below  upper  point  of  upper  Boddy 
Island.  On  diamond-shaped  bowlder  6  by  9  by^  feet,  the  first  outlying  one  below 
Soddy  Shoals  Dam,  18  inches  frt>m  point  of  bowlder.  Immediately  over  is  another 
bowlder  10  by  6  feet  with  a  dip  to  the  river  of  ?5P  on  which  is  painted  U.  8.  B.  M. 
Trees  blazed  with  three  notches:  Sycamore  clump,  48  inches,  8.  12^  W.  10  feet; 
maple  clump,  24  inches,  N.  43<^  E.  33  feet;  ash,  14  inches,  N.  81"^  E.  24  feet. 

Bench  mark  71. — ^Elevation,  662.4.  Stone  about  12  by  6  inches  sunk  to  2  inches  of 
bead,  10  feet  above  low  water;  cross  mark  and  U.  8.  B.  M.  cut  in  rock :  ri^ht  bank, 
near  mouth  of  Soddy  Creek,  on  right  bank  of  creek.  Trees  blazed  with  three 
notches:  Sycamore,  24  inches,  8.  78^  E.  10  feet;  maple,  12  inches,  8.  56^  E.  34  feet: 
double  hackberry,  12  inches  each,  8.  37^  E.  29  feet;  walnut,  24  inches.  N.  72^  W.  42 
feet;  svcamore,  24  inches;  N.  V2P  W.  17  feet;  maple  12  inches,  N.  33^  W.  13  feet. 

Bench  mark  7t,  -Elevation,  651.3.  Bolt  driven  to  1  iuch  of  head,  4^  feet  above 
low  water;  cross  mark  cut  in  rock;  U.  8.  B.  M.  and  arrows  in  red  paint;  left 
bank,  on  projection  at  lower  end  of  Denny  Bluff,  one-half  mile  below  Blue  Springs. 
Bench  mark  is  on  ledge  3  feet  wide  and  10  feet  long,  with  dip  upstream  of  10^  and 
lying  150  feet  above  downstream  end  of  bluff,  and  200  feet  downstream  from 
vertical  part  of  bluff.  U.  8.  B.  M.  is  painted  20  feet  upstream.  Trees  blazed  with 
three  notches:  Stumpy  oak,  18  inches,  8.  85^  E.  60  feet;  sycamore,  6  inches,  N.  42^ 
E.  20  feet. 

Bench  mark  7S. — Elevation,  651.5.  Bolt  driven  to  one-half  inch  of  head,  5  feet 
above  low  water;  cross  mark  cut  in  stone;  U.  8.  B. M.aud  arrows  in  red  paint; 
right  bank,  on  bluff  about  1  mile  above  Dallas  Island.  The  bluff  is  1,500  feet  long 
and  30  or  40  feet  high.  Bench  mark  is  600  feet  below  begiuning  and  300  feet  above 
vertical  part,  on  a  long,  sloping  rock  face.  Bench  mark  is  on  a  rounded  projection 
4  by  4  feet.  Ten  feet  dowustre;ini  is  a  fiat,  slitping  face  15  by  15  feet,  very  smooth 
and  clean,  on  which  is  p:nnteil  \J.  8.  B.  M.  Trees  blazml  with  three  notches.  Pine, 
10  inches,  8.  93^  30'  W.  51  ieet;  pine,  14  inches,  N.  51^  W.  66  feet. 
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Bench  mark  74, — ^Elevation.  647.4.  Bolt  driven  to  one-half  inch  of  bead,  3  fwt 
above  low  water:  cross  mark  out  in  rock;  U.  S.  B.  M.  and  arrows  in  red  paiot; 
painted  on  face  or  rock  looking  downstream ;  right  bank,  on  low  ledge  projeetiof 
75  feet  out  from  bank,  pointing  diagonally  downstream,  about  3,500  feet  below  foot 
of  Dallas  Island,  and  opposite  mouth  of  Ooltewah  Creek.  Bench  mark  is  5  feet 
from  water  at  the  point  of  rock  most  projecting  at  low  water. 

Bench  mark  75.-*£levation,  647.6.  Bolt  driven  to  1  inch  of  head,  4^  feet  aboTc 
low  water:  cross  mark  cut  on  rock ;  U.  S.  B.  M.  and  arrows  in  red  paint ;  left  bank, 
on  flat  projection  of  bluff  at  foot  of  Harrison  Bar,  1  mile  below  Harrison  Ytny. 
Bench  mark  lies  600  feet  below  npper  and  150  feet  above  lower  end  of  bluff  on  ledge 
30  by  10  feet,  projecting  from  bluff  at  its  most  precipitous  part.  Bench  mark  k  8 
feet  from  water's  edge  and  10  feet  from  npstream  end  of  ledge.  Rock  rises  vertiraUr 
behind  bench  mark  for  15  feet,  then  there  is  a  wide  ledge  and  again  behind  a  sU«p 
face.  Off  bench  mark  the  water  is  deep,  but  50  feet  upstream  and  50  feet  dovn- 
stream  rocks  lie  along  the  bank. 

Bench  mark  76. — Elevation.  646.  Bolt  driven  to  1  inch  of  head,  3  feet  above  low 
water;  cross  mark  cut  in  rook;  U.  S.B.  M.  and  arrows  in  red  paint;  right  bankoa 
bowlder  lying  at  foot  of  rocky  hill,  about  1^  miles  below  Harrison  Bar.  Beaek 
mark  is  on  bowlder  20  by  22  feet  and  6  feet  high,  and  is  about  4  feet  below  highc«t 
point.  It  is  the  farthest  upstream  of  a  group  of  large  bowlders.  Trees  blazed  wiU 
three  notches:  Willow,  14  inches,  N.  52^  30'  W.  41i  feet;  birch,  24  inches,  N.  9SP  W. 
46  feet:  birch,  14  inches,  8.  72^  W.  38 J  feet. 

Bench  mark  77. — Elevation,  648.1.  Stone  4  inches  by  12  inches,  8i  feet  above  low 
water;  cross  mark  and  U.  S.  cut  in ;  buried  to  face;  left  bank,  3,500  feet  above  upper 
Chickamauga  Island,  30  feet  above  branch  from  Smith  Spring,  20  feet  from  river. 
Trees  blazed  with  three  notches :  Birch,  12  inches,  N.  11"  E.  lli  feet ;  leaning  birek 
10  inches,  N.  74^  W.  (lowest  notch)  7  feet:  ehn,  12  inches,  S.  22^  W  W.  10  feet; 
sycamore,  48  inches,  S.  60°  E.  (lowest  notch)  12  feet. 

Bench  mark  78. — Elevation  top  of  pin,  6 13.8.  Bolt  driven  in  side  of  lower  <k- 
tached  drawbridge  pier  to  Cincinnati  Southern  Railway  bridge,  6  feet  above  low 
water.  About  center  of  second  stone  from  right  edge  facing  downstream,  thini 
layer  above  low  water  and  ninth  below  layer  in  which  are  placed  two  iron  rings. 

Bench  mark  79. — Elevation,  642.4.  Flat  stone  marked  U.  S.  buried  flush  witi 
ground,  &^  feet  above  low  water,  100  feet  below  mouth  of  S.  Chickamauga  Crv«k. 
Left  bank  20  feet  from  water's  edge.  Trees  blazed  with  three  notches:  Maple, 
largest  of  clump,  30  inches,  N.  90^  E.  36  feet;  hackberry,  S.  33°  30"  E.  22  feet;  birch 
24  inches,  8.  59°  30'  W.  26  feet. 

^enc^fnarA;^^?.— Elevation  of  zero,  630.64.  Vertical  portion  of  river  gange  aboir 
Chattanooga  bridge. 

Bench  mark  81. — Elevation,  637.3.  Bolt  on  downstream  side  of  second  pier  froo 
left  bank  of  Chattanooga  bridge  6  feet  above  low  water. 

Bench  mark  82. — Elevation,  684.  On  water  table  of  bnilding  now  occupied  bj 
Bradt  Printing  Company,  at  southwest  comer  of  Sixth  and  Market  streets,  Chatti' 
nooga. 


8.  List  ofmape.* 

Index  Map  No.  1,    Above  Clinch  River.    (Nos.  1-50.) 
Index  Map  No.  2.    Below  Clinch  River.    (Nos.  51-109.) 


Map  1.  Head  of  River. 

Map  2.  Goose  Neck  and  McNutt  Shoals. 

Map  8.  Baker  Shoals. 

Map  4.  Knoxville  Shoals^ 

Map  5.  Cherokee  Pool. 

Map  6.  Looney  Shoals. 

Map  7.  Wells  Bar. 

Map  8.  Lyons  Shoals. 

Map  9.  Williams  Shoals. 

Map  10.  Williams    and 

Sboals. 

Map  11.  Little  River  Shoals. 

Map  12.  Below  Little  River  Shoals. 

Map  13.  Post  Oak  Shoals. 

Map  14.  George  Bar. 

Map  15.  Above  Louisville. 


Little    River 


Map  16.  Louisville  Bar. 

Map  17.  Prater  Qar. 

Map  18.  Russell  Shoals. 

Map  19.  Foot  of  Russell  Shoalt. 

Map  20.  Concord  Shoals. 

Map  21.  Below  Concord  Shoals. 

Map  22.  Above  Chota  Shoals. 

Map  23.  Chota  Shoals. 

Map  24.  Head  of  Coulter  Shoals. 

Map  25.  Foot  of  Coulter  Shoals. 

Map  26.  Sister  Island  Shoals. 

Map  27.  BusseU  Shoals. 

Map  28.  Belle  Canton  Shoals. 

Map  29.  Lenoir  Shoals. 

Map  30.  Below  Lenoir  Shoals. 

Map  31.  Browder  Shoals. 


Not  printed. 


APPENDIX  DD — ^REPORT   OP   CAPTAIN   BIDDLE. 


2375 


8.  IMt  of  ina/'*~ Continiieil. 


Map   32.  Rock  Quarry  Shonls.  Map   71. 

Map   33.  Cariiiiebai'l  Shuals.  Map    72. 

Map    34.  Winding  Shoals.  Map    73. 

Map   35.  Loudon  Shoals.  Map   74. 

Map   36.  Foot  of  Loudon  Shoals.  Map   75. 

Map   37.  Harrison  Bar.  Map   76. 

Map   38.  Above  Sweetwater  Shoals.  Map   77. 

Map   39.  Sweetwater  Shoals.  Map    78. 

Map    40.  Bogart  Shoals.  Map   79. 

Map   41.  Below  Bogart  Shoald.  Map   80. 

Map   42.  Bacon  Shoals.  Map    81. 

Map   43.  Below  Bacon  Shoals.  Map   82. 

Map   44.  WUson  Shoah».  Map   83. 

Map   45.  Seven  Islands  Shoalli.  Map   84. 

Map    46.  Farmer  Bar.  Map   85. 
Map   47.  Head  of  Long  Island  Shoals.  Map    86. 

Miip   48.  Long  Island  2Sh(»als.  Map   87. 

>lap   49.  Foot  of  Long  Island  Slioala.  Map   88. 

Map    50.  Kingston  Pool.  Map   89. 

Map   51.  Below  Clinch  River.  Map   90. 

Blap   52.  Caney  Creek  Shoals.-  Map   91. 

Map   53.  Turner  Bar.  Map    92. 

Mnp    54.  Pickles  Bar.  Map    93. 

Map    55.  Shields  ]>am.  Map    94. 

Map   56.  Above  King  Bar.  Map    95. 

Map   57.  King  and  l^ickett  Bars.  Map   96. 

Map    58.  Brackett  Bar.  Map    97. 

Map    59.  Headof  Half  Moon  Shoals.  Map    98. 

Map    60.  Half  Moon  Shoals.  Map    99. 

Map    61.  Half  Moon  Shuals.  Map  100. 
Map   62.  Half  Moon  and  White  Creek     Map  101. 

Shoals.  Map  102. 

Map    63.  White  Creek  Shoals.  Map  103. 

Map    64.  Below  White  Creek.  Map  104. 

Map    65.  Gillespie  Shoals.  Map  105. 

Map   66.  Preston  Shoals.  Miip  106. 

Map    67.  Fouchee  Shoals.  Map  107. 

Map   68.  Piney  Island  Pool.  Map  108. 

Map   69.  Watts  Bar.  Map  109. 
Map   70.  Foot  Watts  Bar. 


Below  Watts  Bar. 

Stewart  Pool. 

Hunter  Shoals. 

Above  Wanhington  Shoals* 

Washington  Shoals. 

Hazleridge  Shoals. 

Goodtield  Shoals. 

Head  of  Kellv  Shoals* 

Foot  of  Kelly  Shoals« 

Martin  Bar. 

Head  of  Chatton  Shoalil. 

Foot  of  Chatton  Shoals. 

Bell  Pool. 

Hiwassee  Shoals. 

Hiwassee  Islands. 

Foot  of  Hiwassee  Shoals. 

Above  Sale  Creek  Shoals. 

Head  of  Sale  Creek  Shoals. 

Foot  of  Sale  Creek  Shoals. 

Cross  Bar. 

Thatcher  Bar. 

Eldridge  Bar. 

Head  of  Soddy  Shoals. 

Boddy  Shoals. 

Foot  of  Soddy  Shoals. 

Igou  Pool. 

Igou  Pool. 

Head  of  Dallas  Shoals. 

Foot  ol  Dallas  Shoals. 

Harrison  Bar. 

Below  Harrison  Bar. 

I^ayman  Bar. 

Shoemaker  Bar. 

Chickamauga  Shoals. 

Foot  of  Chickxuuauga  Shoals. 

Colwell  Bar. 

Crntchiield  Bar. 

Citico  Bar. 

Chattanooga  Shoals. 


2.  BELOW  BEE  TEEE  SHOALS  (225  MILES). 

Information  pertaining  to  the  section  of  the  river  below  Bee  Tree 
Shoals  (Kiverton,  Ala.)  is  very  limited.  In  I8(>4-'65  a  reconnaissance 
of  the  Tennessee  River  from  Padacah  to  Florence  (225  miles)  was  made 
by  a  party  of  the  United  States  Coast  Survey,  the  data  thus  obtained 
to  be  for  the  use  of  the  Mississippi  squadron  under  the  command  of 
Acting  Bear  Admiral  S.  P.  Lee,  U.  S.  Navy.  The  ''  notes"  pertaining 
to  the  map  of  the  survey  states  that: 

The  stages  of  water  in  the  Tennessee  may  be  divided  into  low,  ordinary,  and  his^h 
water.  A  low  stage  of  water  prevails  under  usual  circumstances  for  three  montns 
of  the  year;  a  medium  or  ordinary  stage  lasts,  generally,  five  months,  and  a  high 
stajse  four  months. 

The  average  depth  of  the  river  at  a  low  stage  is,  on  all  the  bars,  3i  feet,  except- 
ing Duck  River  Snnals  and  Big  Bend  Shoals,  on  which  6  inches  less  is  found  at  such 
a  stage.  This  applies,  however,  only  to  the  river  below  Chickasaw.  The  averac^e 
depth  at  a  medium  sta^e  may  be  considered  9  feet  on  the  bars.  At  this  stage  only 
the  Green  Bottom  Bar  is  bare. 

Green  Bottom  Bar,  Duck  River  Shoals,  and  Big  Bend  Shoals,  above 
referred  to,  are  distant  88  miles,  108  miles,  and  199  miles  respectively, 
firom  mouth  of  river.  Chickasaw  Settlement,  225  miles,  is  now  known 
as  Riverton,  Ala.  This  section  of  the  river  has  been  heretofore  cov- 
ered by  the  surveys,  estimates,  and  appropriations  for  the  Tennessee 
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Biver  below'  Chattanooga,  and  no  special  allotments  have  been  made 
for  the  river  below  Bee  Tree  Shoals  from  the  allotments  for  the  river 
made  from  the  general  appropriations  by  acts  of  1868  and  1869  and  the 
appropriations  from  1870  to  1892,  inclusive,  aggregating  the  sum  of 
$4,183,000. 

A  survey  was  completed  in  December,  1867,  from  Chattanooga  to 
mouth  of  river,  and  an  estimate  of  $40,000  submitted  for  removal  of 
obstructions  and  construction  of  wing  dams  below  Florence,  255  miles. 
(Keport  of  Chief  of  Engineers,  1870,  p.  389.) 

Maj.  Walter  McFariand,  Corps  of  Engineers,  speaking  of  the  Lower 
Tennessee,  in  his  report  on  lines  of  water  communication  between  the 
Mississippi  Bi  ver  and  the  Atlantic  (Beport  of  Chief  of  Engineers,  1872, 
p.  513),  states  that — 

Descending  the  riv6T  we  find  that  improvements  of  some  kind  or  other — ^removing 
rock  or  gp:avel  or  constructing  wing  dams,  in  order  to  straighten  or  widen  the  chan< 
nels  or  to  give  them  sufficient  depth — will  be  re<^nired  at  the  foUowing  points,  viz : 
Bear  Creek  Shoals,  Indian  Creek,  Big  Bend  Shoals,  Diamond  Island,  Wolf  Island, 
Chalk  Bluff,  Beech  Creek  Shoals,  Bnnalo  Shoals,  Armstrong's  Towhead,  biidge  at 
Johnsonville,  Duck  River  Shoals  and  Suck,  Turkey  Island  SI loals,  White  Oak  Isiand, 
Harrican  Island,  Leatherwood  Shoals,  Sandy  Island,  Panther  Creek  Island, 
McCulloughs  Bar,  Blood  River  Island,  Pentecost  Towhead,  Widow  Reynolds  Bar, 
Grubhs  Towhead,  Little  Chain,  and  Grand  Chain. 

In  1878  and  1879  some  work  was  done  at  Dack  Biver  Shoals,  117 
miles  below  Bee  Tree  Shoals.  This  shoal  is  a  gravel  bar,  and  is  sub- 
ject to  considerable  change  from  the  action  of  the  current.  In  1881  and 
again  in  1890  a  small  force  with  a  snag  boat  was  employed  a  short  time  in 
each  year  removing  from  the  channel  a  large  number  of  snags  and  over- 
hanging trees.  In  1882  the  following  locsdities  below  Bockport,  about 
4  miles  below  mouth  of  Duck  Biver,  were  reported  as  requiring  im- 
provement: Duck  Biver  Suck,  Johnsonville,  Beynoldsburg  Island, 
Turkey  Island,  Sandy  Island,  Little  Chain,  and  Big  Chain.  It  is  stated 
in  the  Annual  Beport  of  the  Chief  of  Engineers,  1892,  p.  1915,  that- 
Daring  the  last  fifteen  years  the  improvement  of  the  river  helow  Bee  Tree  Shoals, 
and  in  fact  helow  Florence,  has  not  received  the  attention  its  commerce  and  naviga- 
tion appears  to  he  Justly  entitled  to,  owing  to  the  almost  imperative  necessity  of  con- 
centrating aU  efforts  and  ezpendinc  all  moneys  appropriated  for  the  river  "below 
Chattanooga''  upon  the  removal  of  the  main  obstruction  to  navigation,  until  recently 
the  impassable  barrier  of  the  Muscle  Shoals.  However,  during  that  fifteen  years  a 
smaU  amount  of  work  was  done,  as  above  stated,  below  Riverton,  foot  of  Bee  Tree 
ShoalSy  Alabama. 

In  1878  and  1879,  in  the  channel  at  Duck  River  Shoals,  amounting  to $7,304.95 

In  1881  and  1882,  snagging,  etc 8,373.04 

In  1890,  snagging,  etc 1,365.33 

Total  below  Bee  Tree  Shoals  from  1875  to  1891 12,043.32 

For  the  reasons  stated  and  from  Information  received  from  various  sources  it  is 
believed  that  the  condition  of  the  Lower  Tennessee  demands  an  accurate  survey. 
The  Muscle  Shoals  Canal,  opened  to  navigation  November  10,  1890,  and  the  work 
now  in  profinress  at  Colbert  Shoals  and  Bee  free  Shoals,  make  it  very  important  that 
the  Lower  Tennessee  River,  from  the  foot  of  Bee  Tree  Shoals  to  the  month  of  the 
river,  be  put  in  such  condition  as  to  permit  the  safe  passage  at  all  seasons  of  any 
boats  capable  of  navigating  the  Muscle  Shoals  Canal  and  the  proposed  Bee  Tree  ana 
Colbert  Shoals  Canal  now  in  course  of  construction.  In  order  to  accomplish  this  it 
wiU  be  necessary  to  have  an  instrumental  survey  made  of  this  section  as  soon  as  poa- 
sible,  to  obtain  detailed  maps  of  the  obstructions,  with  a  complete  profile  of  the 
river,  so  that  estimates  can  be  made  and  project  for  the  radical  improvement  of  the 
river  below  Riverton,  Ala.,  be  submitted,  based  upon  the  necessary  and  definite  data 
that  can  only  be  thus  obtained. 

If  the  Tennessee  below  Bee  Tree  Shoals  is  to  be  radically  improved,  it  is  very  necea- 
sary,  as  above  suggested,  that  an  instrumental  survey  be  made  as  soon  as  praotioa- 
ble,  for  the  reason  that  the  surveys,  so  called,  heretofore  have  been  rapid  xecon- 
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noiasances  or  examinationB,  and  do  not  furnish  the  data  neoessarv  whereon  to  base 
an  eoonomiOy  advantageous,  and  enorgetio  prosecution  of  any  work  of  improvement 
that  may  be  projecteo. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  for — 

Improving  Tennessee  River  below  Chattanooga,  Tenn.,  inoludinff  Colbert  Shoals 
and  Bee  Tr^  Shoals :  Continuing  improvement,  $175,000,  out  of  wnich  $25,000  may 
be  used  at  Livingston  Point,  at  the  month  of  said  river,  in  accordance  with  the 
reoommendation  of  the  engineer  in  charge  of  that  portion  of  the  nver. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  for — 

Improving  Tennessee  River  below  Chattanooga,  Tenn. :  Continuing  improvement, 
$600,000,  of  which  $25,000  may  be  osed  in  continuing  the  work  at  Livingston  Point, 
Ken  tacky. 

Total  amount  allotted  for  Livingston  Point,  Kentucky,  $50,000.       i 

The  recommendation  referred  to  in  the  act  first  above  cited  is  con- 
tained in  House  Ex.  Doc.  No.  172,  Fifty-first  Congress,  first  session, 
containing  the  report  of  Lieut.  Col.  Wyiiam  E.  Merrill,  Corps  of  En- 
^neers,  concerning  improvement  of  Livingston  Point,  Kentucky,  which 
is  described  in  the  annual  report  of  the  Chief  of  Engineers,  1892,  p. 
1916,  as  follows: 

JAving$ion  Point.— This  is  a  narrow  strip  or  tongue  of  land  lying  between  the 
waters  of  the  Ohio  and  Tennessee  rivers.  Just  above  the  mouth  of  the  latter  stream. 
This  point  and  two  smaU  islands  below  it  form  the  harbor  of  Padacah,  and  by  their 
position  prevent  the  ioe-bearing  current  of  the  Ohio  ftom  entering  the  harbor, 
which  is  supplied  with  the  warmer  waters  of  the  Tennessee  flowing  from  a  southern 
latitude  and  rarely  if  ever  troubled  by  ice. 

The  currents  of  the  two  streams  are  parallel  for  about  a  mile  on  either  side  of  Li  v- 
ingston  Poin^  and  the  Ohio  River  is  rapidly  encroaching  upon  this  narrow  barrier. 
The  Tennessee  River  does  but  little  damage.  Near  the  extreme  end  of  the  point  the 
Ohio  has  washed  through  at  high  water. 

A  survey  of  Livingston  Point  was  made  in  December,  1890,  and 
based  upon  the  data  thus  obtained  a  project  for  its  preservation,  with 
an  estimate  of  $180,000,  was  submitted  January  12, 1891,  to  the  Chief 
of  Engineers,  which  was  approved  by  the  Secretary  of  War  on  the  16th 
of  January, 

As  stated  in  Report  of  Chief  of  Engineers,  1891,  p.  2256— 

The  plan' of  improvement  adopted  for  preserving  this  point  from  destruction  con- 
sists in  ooverinff  the  wearing  slopes  with  a  revetment  of  stone  and  brush  carried  weU 
down  the  bank  below  the  water  surface^  supplemented  by  a  pile-and-stone  dike  along 
the  crest  of  the  weakest  portion  of  the  line,  where  the  current  of  the  Ohio  has  already 
cut  through  at  high  stages  of  the  river,  the  object  of  both  works  being  to  hold  in  its 
present  position  the  land  now  existing,  and  to  cause,  if  possible,  a  further  deposit  of 
sediment  on  the  Tennessee  side  of  the  dike,  which  from  the  present  indications  is 
likely  to  occur. 

The  revetment  of  stone  and  brush  is  specially  needed  on  the  Ohio  side  and  will  be 
but  sparingly  required  on  the  Tennessee  side.  It  will  be  carried  well  below  low 
water,  where  it  will  consist  of  brush  weighted  down  with  stone  in  alternate  layers. 
From  low  water  to  foot  of  dike  broken  stone  wiU  be  carefully  placed. 

The  amount  expended,  including  outstanding  indebtedness,  to  the 
close  of  the  fiscal  year  ending  June  30, 1892,  was  $22,964.30,  which  has 
secured  the  completion  of  the  dike  on  the  Ohio  side  across  the  ^^  wash- 
out" near  the  extremity  of  the  point  for  a  distance  of  660  feet,  and  the 
protection  of  the  bank  for  a  length  of  2,330  feet,  extending  632  feet 
above  the  dike,  and  1,038  feet  below  it,  the  average  width  being  47 
feet;  all  the  work  being  done  on  the  bank  facing  the  Ohio  Biver  so  as 
to  protect  at  once  the  low  part  of  the  exposed  strip  or  "  point,"  which 
was  in  great  danger  of  washing  away. 

On  October  8, 1892  advertisements  were  issued,  soliciting  proposals 
for  continuing  the  construction  of  the  shore  protection  at  Livingston 
Point,  Kentucky.  Bids  were  opened  on  October  26, 1892.  Contract  was 
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entered  into  November  9, 1892,  with  Mr.  Frederick  Hartweg,  of  CJincin- 
nati,  Ohio,  for  furnishing  the  stone  and  brush  in  place,  at  $1.23  per  cubic 
yard  and  94  cents  per  cord,  respectively.  The  work  to  be  completed  on 
or  before  November  9, 1893.  The  total  consideration  of  the  contiact 
being  $10,780,  estimated.  Work  was  carried  on  under  this  contractiQ 
December  and  April  and  2,000.47  cubic  yards  of  stone  were  deposited 
in  place,  but  high  water  and  inclement  weather  prevented  operations 
during  the  rest  of  the  fiscal  year. 

Amount  expended  during  the  fiscal  year  was  $1,459.29. 

Having  reference  to  the  bridges  spanning  the  Lower  Tennessee,  of 
which  formal  complaint  has  been  made  and  action  taken  by  the  Secre> 
tary  of  War — 

(1)  The  removal  of  the  rest  piers  of  the  bridge  of  theNewx)ortNew» 
and  Mississippi  Yalley  Company  at  Gilbertsville,  Ky.,  is  completed.  By 
dire<:tion  of  the  Secretary  of  War  the  rest  piers  were  to  be  wholly  re- 
moved to  a  depth  of  not  less  than  6  feet  below  extreme  low- water  mark. 
The  said  company  reports  in  letter  of  recent  date  that  the  piers  "have 
been  removed  to  a  depth  of  6  feet  or  more  below  extreme  low  water,'' 
but  verification  by  the  engineer  officer  in  charge  was  not  practicable  be- 
fore submission  of  this  report. 

(2)  The  bridge  of  the  Nashville,  Chattanooga  and  St.  Louis  Bailwaj 
Company  at  Johnsonville,  Tenn.,  having  been  reported  upon  as  an  un- 
reasonable obstruction  owing  to  the  faulty  construction  of  the  draw  and 
the  large  deposits  of  stone  placed  around  the  piers  to  strengthen  them, 
an  alteration  of  the  obstructing  bridge  was  taken  under  consideration 
by  the  War  Department.  The  plan  lor  the  modification  of  the  existing 
structure  haviug  been  submitted  to  the  Secretary  of  War  was  by  him 
approved,  the  work  to  be  entirely  completed  by  November  15, 1894. 

No  survey  has  been  made  of  the  Tennessee  River  below  Bee  Tree 
Shoals  nor  project  or  estimate  submitted  for  its  improveuKuit. 

Estimate  of  cost  of  preserving  Livingston  Point,  Kentucky $180, 000. 00 

Amount  appropriated  by  aUotment 50,000.00 

Amount  expended : 24,423^59 

NoTR. — ^The  money  statement  is  included  in  that  for  improvement  of  the  Tenni 
River  below  Chattanooga — Appendix  £  £  1,  p.  2430. 


REPORT  OF  MR.  R.  R.  THACHER,   SCrERINTKNDENT. 

Caney  Creek  Shoals,  June  SO,  1S9S, 

Captain:  I  have  the  honor  to  submit  the  foUowing  report  of  operations  apoo  tb* 
Tennessee  River  for  the  fiscal  year  ending  June  30,  1§93: 

That  portion  of  the  fleet  lying  at  Chattanooga  was  towed  to  Soddy  Shoals,  a  dis- 
tance of  23  miles,  on  August  17,  1892,  to  begin  active  operations.  In  order  to  expe- 
dite matters  it  was  deemed  advisable  first  to  construct  an  incline  from  the  qnany  to 
the  river  to  convey  the  stone  to  the  barges  by  the  use  of  dumping  cars,  and  thereby 
avoid  the  necessarily  slow  manner  of  handling  the  stone  by  means  of  derricks. 

Work  on  the  incline  progressed  rapidly,  cribs  were  built  out  from  bank  to  s 
required  depth  of  water,  and  some  excavation  was  done  between  the  quarry  and  tht 
river  bank,  in  order  to  attain  a  practical  grade. 

By  September  17  the  water  had  fallen  low  enough  to  permit  of  work  in  the  chan- 
nel. The  force  began  drilling,  by  hand,  on  the  lower  reefs,  which  were  submerged 
on  an  average  to  the  depth  of  2  feet.  It  was  necessary  to  build  teraporarv  tnpod 
dams  above  the  reefs  to  check  the  current:  the  tripod  dams  were  removed  as  the 
work  progressed,  and  |>ortion8  of  the  dams  nad  to  be  removed  several  times  to  allow 
the  passage  of  steamboats,  etc.,  and  then  replaced,  which  retarded  the  work  and 
added  to  the  cost  of  the  excavation. 

The  steam  derrick  boat  arrived  from  Hiwassee  River  September  12  and  was  pni 
to  work  with  the  No.  5  Rand  steam  drill  on  the  upper  reefs,  just  I»elow  Soddy  Creek* 

In  order  to  facilitate  channel  excavation  a  hole  was  cut  in  Dam  No.  2,  by  this 
means  a  quantity  of  water  was  turned  from  the  channel  which  considerably  u 
the  depth  of  water  on  the  reefs,  then  with  the  aid  of  tripod  dams  the  work 
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Tery  satlsfaotorUy.  Six  handred  and  tbirty-fire  cubic  yards  of  solid  rock  were 
blasted  and  removed  from  the  upper  and  lower  reefs.  A  large  quantity  was  alHO 
blaHted  nnd  washed  downstream  by  the  force  of  the  ctfrrent  and  lodged  in  the  nu- 
even  places  and  crevices.  In  consequence  of  the  excavation,  a  clear  clutnnel  100  feet 
wide  and  of  an  average  depth  of  3  feet  was  obtained. 

AVhen  drilling  in  the  channel  was  abandoned,  the  steam  derrick  boat  was  dropped 
down  to  the  quarry  and  a  smaller  steam  drill  was  set  to  work  in  quarry,  the  derrick 
boat  furnishing  the  steam.  The  use  of  the  steam  drill  reduced  the  expense  of  quar- 
rying one-half.  • 

The  lower  end  of  Dam  No.  4  was  lengthened  out  190  feet.  The  upper  end  was  ex- 
tended 555  feet,  with  a  view  to  turning  an  angle  of  33  degrees  to  ttte  right,  then 
submerge  to  the  bank. 

A  small  dam.  No.  5,  was  built  from  the  north  bank  186  feet  on  the  main  lower  reef 
to  hold  up  and  replace  the  water  that  won  Id  be  **  pulled''  from  the  channel  by 
removing  the  reel's.  It  was  intended  to  build  two  more  of  these  dams  Just  below 
to  straighten  the  current. 

Dam  No.  3  was  reinforced  with  stone  and  the  upper  part  thoroughly  calked  with 
small  stone,  clay,  and  gravel,  on  the  channel  side,  over  a  distance  of  1,200  feet  from 
the  i!4nnd.  This  dam  was  originally  a  ''State"  crib  dam  built  with  logsp  the  Gov- 
ernment rebuilt  it  with  stone;  it  leaked  so  badly  that  it  held  up  no  water  to  speak 
of.  The  rock  taken  from  the  upper  reefs  was  placed  along  this  dam  in  small  spur 
flams  15 to  20  feet  apart,  6  to  8  feet  in  length;  then  the  ciuking  was  applied.  This 
dam  bein^  quite  low  in  places  was  raised  at  the  island ;  1, 200  feet  below  other  neces- 
sary repairs  were  done.  The  "  Ebenezer "  that  was  on  the  lower  end  of  this  dam 
was  built  up  so  boats  could  see  the  end  of  the  dam  at  night;  before  it  was  built 
they  would  strike  the  submerged  end. 

a'  small  steamboat  was  hired  to  tow  stone  to  the  dams  which,  with  the  rapid  load- 
ini;  by  the  incline,  reduced  the  cost  of  building  dams  to  about  $1  per  cubic  yard. 

Trees  were  cut  from  the  channel  and  snags  and  logs  removea.  Owing  to  high 
water,  work  was  suspended  for  the  season  and  the  entire  fleet  was  moved  to  Chatta- 
nooga, December  19,  for  the  winter.  The  last  work  at  Soddy  Shoals  is  giving  satis- 
tion. 

Oi>erations  were  resumed  on  April  18, 1893,  by  towing  the  fleet  from  Chattanooga 
to  Caney  Creek  Shoals,  a  distance  of  90  miles.  Camp  privileges  and  quarry  rights 
were  obtained  at  Caney  Creek  Shoals,  with  nscessary  right  of  way  for  the  incline 
and  to  and  from  the  spring,  road,  and  quarry ;  also  to  dig  a  well. 

A  quarry  was  opened  May  16,  which  is  in  active  operation,  using  a  steam  drill — 
steam  furnished  from  a  small  boiler  purchased  this  spring.  A  quarry  has  been 
opened  on  the  south  bank  at  the  head  of  the  shoals.  There  have  been  many  repairs 
made  to  fleet  and  tools;  the  capstan  on  the  steam  derrick  boat  has  been  torn  ont  and 
one  erected  on  upper  deck.  The  quarter  boats  have  been  furnished  with  hogchains, 
and  the  cabins  repaired.    Two  No.  4  steam  Tlrills  have  been  added  to  the  plant. 

The  Three  Rivers  Packet  Company  of  Knoxville,  Teun.,  have  put  one  of  their  boats 
on  the  Tennessee,  running  from  Knoxville  to  Cnattanooga  weekly,  and  is  doing  a 
good  business. 

Very  respectfully,  your  obedient  servant, 

B.  B.  Thacher, 

BuperintendetU. 

Capt.  John  Biddlk, 

CorpB  of  Enginecrt, 


COMMKRCIAL  STATISTICS. 

Li$t  of  9teamhoat$  {item-wheel)  pljfing  on  Tennessee  River  above  Chattanooga,  Tenn. 


Ksme. 

• 

• 

1 

• 

1 

• 

1 
1 

Kame. 

• 

• 

a 
1 

C.M.Fooohe 

Darton 

Fbet, 

93 

142 

98 

142 

78 

86 

GO 

94 

153 

130 

118 

60 

Feet. 
14 

24.7 
17 

31.6 
9 
14 
8 
18 
28 
25.6 
24.6 
12 

Fest, 
2 

3.8 
3 

4.6 
2.8 
2.5 
2 
8 
4 
4 

4.2 
2 

Xet. 

61.12 

l»u.63 

95.15 

201.05 

24.60 

55.32 

29.30 

90.60 

337.30 

L50.52 

134. 91 

22.  IG 

WyethCitv 

Walter  R.  I^ve  . . . 

Clinton  B.  IHsk 

Key  City 

Feet. 
120 
112 
100 

80 

79 

90.5 
112 

37.5 

45 

43  2 

30 

41 

F4et. 
22.6 
18 
18 
15 
16.5 
18 
20 

7 

8.5 
11 

7.5 

7 

Feet. 
4 

3.5 
3.4 
3.2 
3.2 
2.5 
8.7 
3.7 
3.1 
2 
4 
2.1 

Net. 
138.96 
80.14 

J-K-Haghe* 

J.C  Wftmer  ....... 

79.89 
59.45 

J  W.  Bomell 

Mautl 

23.30 

Lnan«  Borden 

Oliver  KiD£ 

Pin  Hook 

HatUe  McDaniel.. 

J.  P.Kendrick 

Ruth  Dodd 

Vollftte 

90.63 

128.71 

11.12 

R.C.  Gunter 

15.05 

Roekwood 

'  Ven»na 

6.13 

B.  T.Coles 

Harriman  ......... 

6.98 

TiHsMM  

.  John  A.  Hart 

u 

5.63 
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List  of  eteamboats  (stem-wheel)  plying  upon  Tennessee  Biver  helow  CkaUamoofOf  Ti 


Name. 


Allen  J.  Duncan  . . 

Clyde 

C.  Smith 

W.F.Nlsbet , 

City  of  Paduoah... 
City  of  Savannah  . 
City  of  Sheffield... 

Wyandot 

Alberts.  Willis... 

Andy 

Corinne 

CorinneNo.2 

Iron  Side, 

Iron  Age , 

Jennie  Oilchrist. . . 

Annie  Barnes 

>^rank  Jiumelt 

Jennie  Pearl    

Pearl  of  Padaoab . . 


i 


FMt, 

165* 

181 

132 

200 

190 

18« 

180 

91 
152 

75 

46.6 


154 
176 


53 

60.5 
53 
61.1 


I 
I 


Feet, 


82.5 
29 
35 
32 
81 
35 
18 
26 
14 
8.4 


30 
88 


10.7 
0.2 

10.4 
15.5 


6* 


Ftet. 
5 

5.6 
3.5 
5.5 
6 
5 
5 
8 
4 
5 
4.6 


6 
6 


8 

2.8 

4.5 

5.7 


a 

m 
a 


Ket. 
319.46 
382.96 
226.39 
576.86 
365.58 
335.55 
329.74 

65.94 
1S2.99 

43.40 

13.39 

24.32 
280.80 
385.91 

74.48 

14 
7.61 
0.13 

13.23 


Nuno. 


D.O.Brooks 

GusOenin 

MaryH 

Ida.. 

Helene 

CityofFlt^renoe.. 
Charley  McDonald 

Excel 

Jrainle  Campbell . 

Louis  HoncK 

C^eorgeLyle 

Josie 

Eagle 

Hiawatha 

Iron  Dnke  ....... 

Chattanooga 

LN.Hook 

Walter  R.  Love  .. 
TomTowle 


FieeL 
75.5 

120 
60 
80.5 

104 

160 

150 

122 

147 

210 

173 

143 

155 

140 


in 


17 

20 

14 

14.8 

33 

32 

80 

21.5 

28 

87 

33 

28 

24 

80 


18 


I 


c 
m 


s 
a 


4 

3 

«.6 

4.5 

5.8 

4.S 

S.5 

4.5 

«.5 

6 

b 

b 

5.5 


KB 

UflL* 


asLS 


iu.e 


S.5 


48174 

sr.s 

2SL» 
3CS 

4tl 

m.m 

ifi.U 


Commerce  of  Tennessee  JRiver  above  Chattanooga,  Tenn,,from  Jnlg  1, 1892 ,  to  June  SO,  ISSS, 


Coal 

Iron  ore . 
Grain  — 
Sand  .... 
Tan  bark 

Hay 

Flour 

Pease  — 
Cattle... 
Salt...., 
Straw . . . 


Articles. 


9,900 

13.365 

6,039 

5,150 

412 

739 

271 

260 

226 

162 

107 


Articles. 


Lumber 
Shucks . 


Chickens 

Guano %. 

Cotton  seed 

Butter 

Beans  

General  merchandise 

Logs 


m 

m 

0 

Q 
f 
4 
2 


NOTR. — ^The  lop^s  reported  as  reaching  Chattanooga  were  ran  oat  of  the  uppo*  trib- 
utaries of  the  Tennessee  River  in  about  the  following  proportions,  viz : 


Powells  River 10,000 

Emory  River 4,000 

Little  Tennessee  River 5, 000 

Clinch  River : 36,000 

Hiwassee  River .^..    6^000 

The  Loomis  &>  Hart  Manufacturing  Company,  of  Chattanooga,  who  kindly  fhinid 
the  above  information,  state  that  the  reason  why  more  logs  come  to  Chattanoof»» 
from  the  Hiwassee  River  than  from  the  Little  Tennessee  KiTer  is  becanse  a  lai^ 
number  are  stopped  at  Loudon,  Tenn. 

During  the  present  fiscal  year  regular  water  oommunication  has  been  established 
between  Knoxville  and  Chattanooga  by  the  running  of  a  line  of  light-draft 
boats,  which  is,  it  is  reported,  meeting  with  suocess. 
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Cifmmeree  of  Tenneisee  River  below  Chattanooga^  Tenn.j  Alabama  and  Kentucky. — Below 
Bee  Tree  Shoale,  Biverton,  Ala,—From  July  1, 1892,  to  June  SO,  1893. 


Ariieles. 


Sallroad  ties 

Lumber 

Grain 

ShinglM 

Flour 

S«U  

Inin 

Cotton 

Tobacco 

Coal 

Wood  ! 


Tons. 


36.580 

32.880 

10,782 

10.035 

7.4M 

C907 

3,729 

2,335 

2.200 

3.000 

2,000 


Articles. 


Cattle 

Cotton  aeed 

Sand 

Stavea 

Hofca 

Hay 

Horaea  and  nialea  — 

Briclts 

Peanuta 

General  merchandiae 


Tons. 


1,276 

l.llR 

701 

700 

685 

350 

310 

283 

\      20O 

83,660 


Kninber  of  paaeengcra,  18, 854. 


DD    3. 

IMPROVEMENT  OP  HIWASSEE  RIVER,  TENNESSEE.     . 

The  Hiawassee,  or  more  correctly  Hiwassee  Biver,  rises  in  the  Bhie 
Ridge,  in  western  >iorth  Carolina  and  northern  Georgia,  and  flowing 
in  a  west-northwesterly  direction,  enters  the  Tennessee  River  about 
35  miles  above  Chattanooga  and  148  miles  below  Knoxville.  After 
breaking  through  the  Smoky  Mountain  range  and  receiving  the  waters 
of  the  Ocoee,  near  Columbas,  the  Hiwassee  becomes  a  stream  of  good 
capacity  for  navigation. 

As  early  as  1830  the  State  of  Tennessee  made  some  minor  improve- 
ments, but  the  work  was  only  of  temporary  advantage.  The  act  of 
Congress  of  June  23,  1874,  authorized  an  examination  of  this  river. 
The  examination  was  made  in  September,  1874,  under  the  direction  of 
Maj.  Walter  McFarland,  Corps  of  Engineers.  (See  Beport  of  Chief  of 
Engineers,  1^75,  pages  809  to  813.)  The  principal  obstructions  were 
found  to  be  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees,  and 
are  of  the  same  general  character  as  those  on  the  Upper  Tennessee,  and 
the  regimen  of  the  river  is  equaUy  permanent. 

The  project  for  the  improvement  was  based  on  this  examination,  and 
consisted  in  narrowing  the  waterway  by  wing  dams  at  the  shoal  places, 
and  excavating  rock  reefs  and  gravel  bars  so  as  to  secure  a  navigable 
channel  40  feet  wide  and  2  feet  deep  at  ordinary  low  water  to  Savannah 
Ford,  about  43  miles  from  mouth  of  the  river. 

The  original  estimate  submitted  in  1875  was  increased  from  1878  to 
1884,  inclusive,  to  $36,500,  which  amount  has  been  covered  by  the  ten 
appropriations  made  for  this  improvement,  viz : 


Act  of— 


AngostU,  1876 $10,000 

June  13,  1878 10,000 

March  3, 1879 3,000 

June  U,  1880 3,000 

MarchS,  1881 1,500 

Augti8t2,  1882 1,500 


Act  of- 


July5,1884 $2,500 

A«guat5,  1886 2,500 

August  11,  1888 1,000 

September  19, 1890 1,500 

TotaL 36,600 


No  appropriation  was  made  for  this  river  by  act  of  July  13,  1892. 

The  amount  expended  to  June  30^  1892^  including  outstanding  indebt- 
edness, was  133,338.78. 
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The  last  Annual  Eeport  states  that — 

The  work  has  resulted  in  a  partial  improvement  of  the  lower  river,  flaonrin^  an 
increased  depth  of  channel  and  the  removal  of  surface  obstructions  and  overJiADgia^ 
trees. 

The  work  was  done  at  different  times  at  the  following  obstraotions:  Matthew 
Shoals,  McElrath  Shoals.  Sivils  Shoals,  Magills  Islands,  Blackbird  Shoals,  Ghith 
Ferry  and  Shoals,  Caneneld  Reef,  Lasters  Creek  Shoals,  Brindley  Shoals,  Dentoo 
Island  Shoals,  Boyd  Shoals,  Horseford  Shoals,  and  Gamble  Shoals.  The  HimwMwp 
is  now  navigable  for  steamboats  from  its  mouth  to  Charleston,  21  miles,  during  tbe 
boating  season  on  the  Upper  Tennessee  River.  Above  Charleston  to  Savannah  Ford 
flatboats  are  used  for  transportation. 

The  work  was  lirst  begun  in  1877  at  Matthew  Shoals,  and  at  intervali? 
since,  as  each  appropriation  became  available,  efforts  have  been  made 
to  improve  the  channel  at  this  the  principal  obstruction  to  navigat;«)ii. 

From  the  commencement  of  the  present  fiscal  year  to  September  10, 
1892,  a  small  working  force  was  employed  mainly  at  Matthew  Shoak 
In  order  to  distribute  the  fall  at  this  shoal  a  part  of  the  main  dam 
extending  from  the  right  bank,  opposite  the  lower  island,  was  removed, 
and  a  new  spur  dam,  167  feet  long,  built  on  a  reef  extending  from  the 
north  bank,  was  constructed  to  back  up  the  water.    The  effect  has  been 
very  satisfactory  to  the  extent  of  securing  a  reduction  of  the  current's 
velocity  opposite  the  lower  island,  but  owing  to  high  water  and  the  ex 
baustion  of  the  appropriation  it  was  not  practicable  to  complete  tbe 
much-needed  work.    The  other  dams  were  straightened,  raised,  or 
strengthened  where  necessary;  the  banks  also  were  protected  by  fell- 
ing trees  and  placing  brush  in  position,  anchoring  the  same  with  stODe: 
this  resulted  as  desired  in  protecting  the  bank  and  deflecting  the  cur- 
rent to  the  opposite  side  of  the  river.    A  ringbolt  was  securely  placed 
in  position  on  end  of  lower  dam  to  assist  heavily  laden  ascending  boatsi 
The  channel  below  Matthew  Shoals  was  also  cleared  of  snags,  and  ova- 
hanging  trees,  etc. 

The  work  done* during  the  fiscal  year  is  summarized  as  follows: 

Qnarry  stripped cubic  yards..  186 

Stone  ouarried do 1TB 

Stone  placed  in  dams do 481 

Calking  dams do 361 

Old  dam  removed do 1S7 

Ringbolt  anchored number..  1 

Snags  removed do.. ..  10 

Overhanging  trees  cut  dowu do.,..  IS) 

Trees  deadened  and  topped do 32J 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $1,442.1 6. 

Boats  belonging  to  the  Tennessee  River  Transportation  Company 
ply  upon  this  stream,  running  regularly  once  a  week  during  the  seawm 
of  navigation.  Small  boats  of  about  100  tons  capacity  can  navigate 
the  Hiwassee  River  about  eight  months  in  the  year. 

The  original  estimate  of  cost  of  improving  the  Hiwassee  River  has 
been  appropriated  and  that  amount  expended.  If  it  be  determined  to 
do  further  work  upon  this  stream,  it  would  be  advisable  that  an  in- 
strumental survey  be  made  to  obtain  accurate  data  whereon  to  ba» 
a  project  and  estimate  for  the  radical  improvement  from  its  mouth  to 
Savannah  Ford.  This  stream,  in  common  with  other  mountain  streams, 
requires  that  the  channel  be  kept  clear  of  snags,  logs,  etc.,  brought 
down  by  the  annual  floods,  and  it  is  advisable  that  provision  be  ipado 
for  such  work,  so  that  the  advantages  resulting  from  previous  expendi- 
tures be  maintained. 

Estimate  of  cost  of  improving  Hiwassee  River,  Tennessee $36,  500l  00 

Amount  appropriated 36,5O0iO0 

Amount  expended,  including  outstanding  indebtedness 96^  418, 9 
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Money  atatemenU 

July  1, 1892,  balance  nnexpehded $1, 492. 27 

Jnne  30, 1^,  amount  expended  during  fiscal  year 1, 419. 12 

July  1, 1893,  balance  unexpended , 73.15 

July  1.  Ib93,  outstanding  liabilitiee 23.04 

July  1,  1893,  balance  available 60.11 


COMMKRCIAL    STATISTICS,    H1WA88BB    RIVKK,   TRXNBSSRE,    FROM   JULY   1,  1892,  TO 

JUNK  30,   1893. 


Articles. 


Oniii 

CoiU 

Sand 

Tanbark 

Pease 

Guano 

Cattle 

Floor 

Sidt 't 

lAunber 


Tons. 


1,467 
760 
838 
820 
178 
165 
133 
80 
77 

6,052 


Articles. 


E««s 

Live  stock 

Cottonseed 

Shucks 

Straw 

Hay... 

Chickens 

Batter 

Qenersl  merchandiae 


Tons. 


41 

32 

24 

21 

17 

11 

4 

1 

418 


Kiunbar  of  passengers,  198. 

NoTR. — A  small  steamboat,  the  Ptuckjf  City,  of  light  draft  and  having  the 
capacity  of  about  40  net  tons,  is  now  constructing  at  Chattanooga  for  use  upon  the 
Uiwaasee  River  aa  a  general  trading  boat. 


D  D  4. 

IMPROVEMENT  OP  FRENCH  BROAD  RIVER  AND  LITTLE  PIGEON  RIVER, 

TENNESSEE. 

The  French  Broad  River  (the  Tahkeeostee,  or  Bacing  Water,  of  the 
Cherokees)  is  one  of  the  largest  tributaries  of  the  Tennessee.  This 
stream  has  its  source  in  North  Carolina,  on  the  western  slope  of  the 
Blue  Bidge,  enters  the  State  of  Tennessee  at  Paint  Bock,  and  after  a 
course  of  121  miles  unites  with  the  Holston  Biver  4 J  miles  above  Knox- 
ville,  thus  foiming  the  Tennessee  Biver. 

An  appropriation  was  made  by  the  State  of  Tennessee  about  fifty  four 
years  ago  for  the  purpose  of  improving  the  rivers  of  the  section  then 
known  as  the  "  East  Tennessee  District,^'  and  the  improvement  of  Seven 
Island  Shoals,  of  the  French  Broad  Biver,  about  30  miles  below  Dan- 
dridge,  was  begun  under  direction  of  commissioners  appointed  by 
that  State.  The  State  of  Tennessee  also  built  some  da.ns  above  Dan- 
dridge,  but  these,  with  the  exception  of  a  few  repaired  by  the  United 
States  in  1881,  have  been  removed  during  the  progress  of  the  work  under 
the  present  project. 

An  examination  was  made  of  the  French  Broad  in  Tennessee,  under 
authority  of  act  of  Congress,  July  11,  1870,  and  the  report  upon  it  is  to 
be  found  in  the  Beport  of  the  Chief  of  Engineers  for  1871,  pages  491  to 
494.  A  reexamination  in  Tennessee  was  ordered  by  Congress,  in  act 
of  March  3, 1875,  "from  its  junction  with  the  Holston,  at  &ioxville,  to 
Leadvale,  Tenn.''  The  eatimat^  made  in  1871  was  resubmitted  with  the 
report  of  1876, 
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Below  Lead  vale — ^month  of  the  Nolicliucky  Eiver — a  distance  of  90 
miles,  the  river  is  impeded  by  the  surface  obstructions  usually  found  in 
mountain  streams.  This  stretch  oi  river  is  exceptionally  beautiiulf 
broad,  and  adapted  to  navigation,  especially  below  Dandridge  about 
50  miles.  The  Ml  being  only  about  1  foot  per  mile,  the  channel  can  be 
.  easily  improved.  From  the  junction  of  the  Nolichucky  Eiver  to  the 
Tennessee  State  line,  31  miles,  the  French  Broad  is  not  susceptible  of 
improvement  except  by  slack-water  navigation,  the  fall  b^ng  7  feet 
per  mile. 

The  present  project  of  improving  the  channel  from  mouth  of  riv^  to 
Leadvale,  about  90  miles,  consists  in  removing  surface  obstructions,  cut- 
ting down  overhanging  trees,  and  building  wing  dams  where  necessaiy, 
so  as  to  permit  the  passage  of  boats  drawing  2^  feet  during  the  ordi- 
nary low- water  season.  Under  this  plan  operations  have  l^n  carried 
on  at  the  most  serious  obstructions. 

The  following  appropriations  have  been  made  by  Congress  for  in- 
proving  French  Broad  Eiver,  in  Tennessee,  viz: 


Act  of—  * 

Aogust  11, 1888 $10,OnO 

September  19,  1890 10,000 

July  13,1892 15,000 

Total eS^OOO 


Act  of— 

JnneW,  1880 $10,000 

March  3, 1881 3,500 

Angu8t2,  1882 5,000 

July  5,1884 3,500 

AiigU8t5, 1886 6,000 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  Jane 
30, 1892,  including  outstanding  indebtedness,  was  $47,984.24. 

This  exx>enditure  has  resulted  in  the  improvement  of  ten  of  the  prin- 
cipal obstructions  below  Dandridge  by  deepening  and  clearing  thechaa- 
nel,  removing  fish  traps,  constructing  and  modifying  wing,  dams,  and 
revetting  the  banks  where  necessary.  A  list  of  these  teu  obstructiona, 
with  their  distances  below  Dandridge  and  the  work  done  at  each  to  Jane 
30, 1890,  is  given  in  the  Annual  Beport  of  the  Chief  of  Engineers,  188L 
pp.  2262,  2263. 

The  improvements  made  at  Seven  Island  Shoals  during  1889  and  1890 
are  therein  reported  as  the  most  important  effected  on  the  French 
Broad  Biver  in  several  years,  and  have  resulted  in  making  ^is  ob- 
struction navigable  for  steamers  at  stages  of  the  river  when  ui>8tream 
navigation  was  heretofore  impracticable.  The  work  at  these  shoals, 
although  not  completed,  has  done  much  good.  Before  any  work  was 
done  here  by  the  United  States  it  usually  took  a  steam-boat  from  one- 
half  to  one  and  a  half  days  to  go  through,  but  now  the  passage  can  be 
made  in  forty -five  minutes. 

*At  Bryant  Shoal  the  modification  and  enlargement  of  the  old  win^ 
dam  and  the  removal  of  bowlders  from  the  channel  has  greatly  im- 
proved navigation. 

Great  benefit  has  resulted  from  the  improvement  made  at  JnropiD<c 
Moses  Shoal,  near  mouth  of  the  river,  its  dangerous  condition  haviug 
been  greatly  modified. 

During  the  fiscal  years  1891  and  1892  the  improvements  were  con- 
tinued at  Bryant  Shoals  and  Hanging  Bock  Shoals.  Tlie  bar  at  the 
foot  of  Bryant  Shoals  was  excavated  and  two  dams  constructed,  run- 
ning out  from  the  north  bank.  The  old  dam  extending  from  the  foot  of 
McCroskey  Island  was  straightened  and  made  parallel  to  the  main  cur- 
rent, then  lengthened  to  hold  water  upon  the  shoaL  Across  the  island 
chute,  about  500  feet  below  the  mouth  of  Pigeon  Biver,  a  cut-off  dam 
was  built,  submerging  the  bar  complained  of  a^  shutting  off  aU  naviga- 
tion during  low  water,  through  which  the  current  will  soon  cut  a  good 
chute  sufficient  for  the  passage  of  boats. 
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At  Hanging  Bock  Shoals  the  channel  was  changed  from  the  north  to 
the  south  side  of  Brabson  Island.  The  new  channel  was  cleared  of 
snags,  drift,  etc.,  and  some  rock  excavated.  Eight  dams  were  built, 
a  retainiug-dam  at  foot  of  island  with  two  spurs  jutting  toward  the 
new  channel  to  divide  the  fall  and  guard  against  the  formation  of  a  bar 
near  the  foot  of  the  main  dam;  the  old  dam  on  the  south  bank  of  the 
island  was  utilized  and  185  feet  added  to  it  in  the  direction  of  the  new 
channel;  two  dams  were  built  out  from  tbe  «outb  shore  of  Brabson 
Island,  and  two  dams  across  the  head  of  the  chute,  closing  the  old 
channel,  which  was  left  open  as  long  as  possible,  and  no  detention  of 
boats  resulted  from  the  change. 

The  active  operations  during  the  year  were  small  in  extent  and 
mostly  of  the  nature  of  repairs.  Work  was  carried  on  in  October,  No- 
vember, and  December,  1892;  also  in  i)art  of  May  and  June,  1893,  and 
was  in  progress  at  the  close  of  the  fiscal  year.  The  first  work  done, 
lasting  about  three  w«eks,  was  at  the  Wesley  Chute  of  the  Seven 
Island  Shoals,  and  consisted  in  riprapping  the  bank  with  stone;  raising 
the  upper  spur  dam,  removing  loose  rock  and  snags  from  channel  and 
cutting  down  overhanging  trees.  The  remainder  of  the  working  sea- 
son, about  8  weeks,  was  spent  at  Hanging  Kock  Shoals,  the  work  con- 
sisting of  strengthening  the  dams  built  in  1891,  and  cutting  overhang- 
ing trees. 

The  Stephen  JET.  Zoit<7,  a  steamer  of  light  draft,  about  14  inches,  was 
built  at  Chattanooga,  especially  for  use  upon  the  upper  Tennessee  and 
its  tributaries,  and  was  paid  for  from  the  proceeds  ot  the  sale  of  steamer 
McPherson  to  the  works  on  the  Tennessee  River  between  Chatta- 
nooga and  the  foot  of  Bee  Tree  Shoals.  On  May  11,  the  Stephen  H. 
Long  started  from  the  Caney  Creek  Shoals  of  the  Tennessee  Eiver  with 
two  barges  in  tow,  on  reaching  Seven  Island  Shoals  two  additional 
barges  were  added  to  the  fleet,  which  moved  up  to  Hanging  Rock 
Shoals,  and  work  was  resumed  upon  the  upper  dams. 

The  break  in  upper  dam  near  the  island,  caused  by  the  ice  during 
the  winter  months,  was  closed  and  the  dam  strengthened  from  the 
north  bank  to  the  island;  this  work  is  not  yet^nished.  The  improve- 
ment at  this  obstruction  has  given  entire  satisfaction  to  the  river  in- 
terests, and  as  soon  ae  completed,  the  chute  at  the  Hanging  Rock 
Shoals  will  be  one  of  the  safest  and  easiest  to  navigate  on  the  river, 
and  not,  as  heretofore,  the  most  dangerous  at  a  medium  or  low- water 
stage. 

The  work  done  during  the  fiscal  year  was  as  follows: 

Quarry  stripi^ed cubic  yards. .  541 

Stone  qiiamed do 1.192 

Daint  bailt  (riprap) do 782 

Dams  repaired  (riprap) do 282 

Loose  rock  taken  from  chanDcl do 32 

Sand  and  gravel  taken  from  channel do 60 

Snags  removed number..  2 

OverbaDging  trees  cut  down do 130 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $4,712.87. 

No  work  has  yet  been  done  having  in  view  the  removal  of  bar  in 
Little  Pigeon  Kiver,  under  the  provision  of  the  act  of  July  13, 1892, 
alloting  $1,000  of  the  appropriation  for  improving  the  French  Broad 
Biver  for  that  puri)ose. 

The  improvement  of  the  French  Broad  Eiver,  Tennessee,  is  of  vital 
imx)ortance  to  the  inhabitants  along  its  banks,  not  only  by  reason  of  its 
increasing  commerce,  but  because  of  its  being  constantly  used  as  a 
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highway  for  travel  by  the  people  themselves;  a  large  number  of  passen- 
gers being  carried  by  the  small  steamers  that  ply  upon  this  stream. 
The  commerce  consists  principally  of  marble,  sand,  logs,  lumber,  forage, 
grain,  live  stock,  wood,  and  general  merchandise.  The  completion  of 
tlie  existing  project  of  improvement  will  materially  aid  in  the  develop- 
ment of  the  mines  and  will  open  a  river  highway  for  the  transportatioii 
of  the  mineral  wealth  of  the  mountains  and  the  products  of  the  ridi 
agricultural  lands  of  the  region  drained  by  the  river  and  its  tribataries. 

Entimate  of  cost  of  improving  French  Broad  River,  Tennesee,  from 

month  to  Leadvale $150,000.00 

Amount  appropriated 62, 000. 00 

Amount  allotted  for  little  Pigon  River,  act  of  July  13,  1892 1,  OOa  00 

Amount  received :  Sale  of  steamer  McPherson OOOi  00 

Amount  expended,  including  outstanding  indebtedness 52, 523L 48 

Money  statement 

July  1,  1892,  balance  unexpended : $189.39 

Received  from  sale  of  Str.  MoPherson 900. 00 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

16,089.39 
June  30, 1893,  amount  expended  during  fiscal  year 3,759.31 

July  1,1893,  balance  unexpended 12,330.(» 

July  1,  1893,  outstanding  liabilities «3.a6 

July  1, 1893,  balance  available 11,376.53 

{Amount  (estimated)  required  for  completion  of  existing  project 88, 000. 00 
Amount  that  can  be  pro  htably  expended  in  fiscal  year  ending  Jnne30, 1895    30,  O00.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  18G7  and  of  sundry  civil  act  of  March  3,  li$93. 
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IMt  of  steamboats  {stem-wheel)  plying  on  the  Freneh  Broad  JMter* 


C.  M.  Fouche — 

Oliver  King 

J.  W.  BiiHsell.... 
Lncille  Bonli-n... 
HRttie  McDaiiiol. 
Onega 


Nome. 


Length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet, 

93 

U 

a 

60 

8 

2 

78 

9 

2.8 

80 

14 

a.5 

00.5 

18 

2.5 

lUO 

18 

■ 

2.0 

34.M 


Tim 


French  Broad  Biverj  Tennessee,  from  July  i,  1899,  to  June  SO,  1893, 

General  merchandise tons..  12,500 

Passengers number..    6,940 

The  commerce  was  between  Knoxville  and  Dandridge  and  intermediate  points. 
The  Tennessee  River  Transportation  Company,  of  Chattanooga,  Tenn.,  it  is 
ported,  intends  to  run  a  boat  Ixom  Chattanooga  in  the  French  Broad  River  trade. 
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IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Cliueh  Btver  rises  in  the  Gamberland  Mountains,  in  southwest- 
ern Virginia,  and  flows  in  a  southwesterly  direction,  generally  parallel 
to  the  Holstou  Kiver,  and  empties  into  the  Tennessee  River  at  Kings- 
ton, Teun.,  104  miles  above  Chattanooga  and  79  miles  below  Knoxville  j 
the  length  of  its  course  in  Tennessee  being  about  230  miles. 

Between  1830  and  1845  work  was  done  by  the  State  of  Tennessee, 
but  it  resulted  in  little  or  no  advantage  to  navigation.  The  country 
drained  by  this  river,  about  1,430  square  miles,  is  mountainous  and  has 
very  meager  transportation  facilities  other  than  are  afforde<l  by  the 
Clinch  Eiver  during  "rain  tides;"  its  valley  being  isolated  by  moun- 
tainous ranges  ininning  parallel  so  as  to  make  the  river  the  main  high^ 
way  of  this  region. 

Under  authority  of  act  of  Congress  approved  March  3, 1875,  exam- 
ination of  the  river  was  made  both  in  Virginia  and  Tennessee.  Os- 
boms  Ford,  Virginia,  about  35  miles  northeast  of  the  Tennessee  line,  is 
regarded  as  the  head  of  high-water  navigation  on  the  Clinch  Kiver.  It 
has  no  low-water  navigation.  (See  Report  of  Chief  of  Engineers,  1876, 
pp.  736  to  747.)  An  examination  of  the  Clinch  Kiver  from  Nash  Ford, 
Virginia,  to  IlaynesorWalkersFerry, Tenne8see,adistanceofaboutl61 
miles,  was  made  in  1880.  (See  Report  of  Chief  of  Engineers,  1881,  pp. 
1864  to  1867.)  The  original  project,  submittedin  1876,  provided  only  '*  to 
improve  the  high- water  navigation  of  this  river,  so  that  there  shall  be  less 
difficulty  and  danger  in  bringing  out  cargoes,  and  so  that  rain  tides  of 
3  or  4  feet  may  be  made  use  of  for  boating  purposes."  This  was  esti- 
mated at  $26,400.  In  1881  the  engineer  officer  in  charge  reports  that 
he  hoped  to  attain  a  permanent  increase  of  depth  of  water  in  channel, 
by  blasting  rock,  etc.,  "securing  for  about  145  miles  of  the  lower  river, 
at  ordinary  low  water  from  its  mouth  to  Clinton,  about  2  feet,  and  from 
Clinton  to  Walkers  Ferry  (Haynea)  about  1 J  feet,"  adopting  the  low- 
water  channel,  which  in  1876  had  been  simply  suggested  as  a  channel 
that  might  be  found  practicable  after  a  careful  survey,  and  thus  modi- 
fying the  then  existing  project,  but*  without  increasing  the  original  esti- 
mate for  high-water  navigation  by  the  cost  of  the  channel  projected. 
In  1885,  the  estimate  waa  increased  to  $50,000,  "  because  it  had  been 
found  necessary  to  make  the  channel  from  two  to  three  times  the  width 
thought  sufficient  when  the  original  estimates  were  made,"  but  the  esti- 
mate was  not  increased  by  reason  of  the  adoption  of  the  proposed  low- 
water  navigation  as  part  of  the  present  project. 

The  examinations  made  of  the  Clinch  Rivei  are  not  sufficient  whereon 
to  base  an  estimate  of  the  cost  of  the  projected  low-water  channel 
below  Walkers  Ferry,  but  if  radical  improvement  is  to  be  undertaken 
it  is  recommended  that  a  detailed  survey  be  made  to  obtain  the  data 
necessary  to  determine  the  cost,  having  in  view  an  advantageous  and 
economical  prosecution  of  the  work. 

Above  Walkers  Ferry  to  the  Tennessee  State  line,  about  85  miles,  the 
only  projected  improvement  is  to  reduce  the  ledges  and  remove  loose 
rock,  etc.,  sufficiently  to  assist  iiatboat  navigation  tod  rafting  during 
**rain  tides." 

The  following  appropriations  have  been  made  for  this  improvement: 


Act  of— 

June  14,  1880 $10,000 

March  3,  1881 3,000 

A«gn8t2,  1882 3,000 

July  5. 1884 5.000 

August  5, 1886 5,000 


Act  of— 

AuguBt  11,1888 $5,000 

September  19, 1890 4,000 

July  13, 1892 4,000 

Total 39,000 
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The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30, 1892,  including  outstanding  indebtedness,  was  $34,962.29. 

The  general  results  attained  by  this  expenditure  are  that  the  reefs 
have  been  reduced,  many  snags  and  overhanging  trees  removed,  and 
several  strong,  heavy  wing,  and  longitudinal  dams  built,  thus  securing 
a  passable  channel  at  stages  of  the  water  2  or  3  feet  lower  than  before 
the  improvement  was  begun. 

Above  Haynes  or  Walkers  Ferry  special  advantages  were  secured 
about  ten  years  ago  at  Hunter  Shoals,  Sycamore  Shoals,  Hopson  ShoaJs, 
and  Straight  Shoals. 

Below  Walkers  Ferry  (Haynes)  important  work  has  been  done  at 
Black  Shoals  and  Bletcher  Shoals;  at  Cloud  Shoals  seven  dams  have 
been  built,  and  a  heavy  dam  at  Hibb  Shoals,  which,  with  the  rock  exca* 
vation  in  channel,  have  materially  lessened  the  dangers  to  navigation. 
At  Llewellyn  Shoals,  the  improvements  completed  consist  of  reducing 
projecting  rocky  points,  removing  snags,  sand,  and  gravel  from  the 
channel,  completing  wing  dams,  and  constructing  dam,  190  feet  long, 
about  324  feet  below  Moores  Ferry  or  Ford.  Safe  navigation  at  these 
shoals  is  now  reported  possible  at  a  stage  of  water  from  1  to  1^  feet 
lower  than  before  the  work  done  in  1892  was  begun.  At  Young  Island 
the  fish-trap  dam  was  taken  from  the  chute  south  of  the  island,  but 
more  work  is  necessary  to  confine  the  water  to  one  channel  for  the  float- 
ing of  logs  to  the  mills  below  the  island. 

Ko  work  in  channel  was  done  during  the  fiscal  year.  Partial  exam- 
inations were  made  in  July  below  the  mouth  of  Powell  Biver,  and  in 
October,  below  the  mouth  of  Emory  River,  having  in  view  the  ascer- 
taining, in  a  general  way,  of  what  work  is  necessary  to  be  done  to  im- 
prove the  channel  to  the  extent  of  securing  a  navigable  depth  of  2 
ieet  at  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $917.81. 

Having  reference  to  navigation  and  commerce  upon  the  Lower  Clinch 
Biver,  the  last  Annual  Report  states  that: 

The  section  of  the  river  below  Clinton,  a%  distance  of  about  70  miles,  is  practica- 
ble for  steamboat  navigation  during  the  higher  stages  of  the  river,  and  to  increase 
the  length  of  the  season  of  navigation  the  present  project  contemplates  the  con- 
struction of  wing  diims  and  other  channel  work  at  the  most  troublesome  obstruc- 
tions. The  principal  navigation  at  present  consists  of  logs  and  zinc  ore.  Immense 
tracts  of  uncut  timber  still  remain  in  the  country  adjacent  to  this  stream,  and  wUl 
for  a  long  time  to  come  require  its  channel  as  a  mi)aus  of  trannporbation.  The  pro- 
ducts of  the  zinc  mines  are  still  brought  down  iu  flatboats  to  the  redncing-worVs  at 
Clinton.  These  ore  deposits  are  reported  as  being  very  extensive  and  praotioaUy 
dependent  upon  the  river  for  transportation. 

The  Loomis  &  Hart  Manufacturing  Company,  of  Chattanooga,  Tenn., 
reports  that  about  78  per  cent  of  the  logs  reaching  Chattanooga  are 
run  out  of  the  Clinch  and  its  tributaries,  the  Powell  and  Emory  rivers; 
and  that  about  25,000,000  feet,  B.  M.,  or  about  50,000  tons,  of  logs 
reached  that  city  during  the  fiscal  year;  therefore  about  39,000  toua 
were  from  the  Clinch  Eiver. 

Estimate  for  improving  Clinch  River,  Tennessee,  as  modified  in  1885. . .  $50, 000. 00 

Amount  appropriated 39, 000. 00 

Amount  expended,  including  outstanding  indebtedness 35, 806. 26 
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July  1, 1892,  balance  unexpended $111.55 

Amount  appropriated  by  act  approved  Jnly  13, 1892 4, 000. 00 

4,111.55 

Jane  90, 1893,  amount  expended  daring  fiscal  year 888.97 

July  1, 1893,  balance  unexpended 3,222.58 

July  1, 1893,  outstanding  liabiUtiee 28.84 

Julyl,  1893,  balance  ayailable 3,193.74 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 

Amount  that  can  bd  profitably  expended  in  fiscal  year  ending  J  uue  30, 1895  11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3, 1893. 
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OUmK  Biver,  TdnM$99e,  from  July  2, 1892,  to  June  SO^  1893. ' 


Logs 


.tons*.    25|000 


DD6. 
mPROYEHENT  OP  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 

The  Gamberland  Biver  rises  in  eastern  Kentucky,  on  the  western 
Bloi>e  of  the  Cumberland  Mountains,  flows  in  a  tortuous  course  of  about 
688  miles  through  eastern  Kentucky,  middle  Tennessee,  and  western 
Kentucky^  and  discharges  into  the  Ohio  Eiver  near  Smithland,  Ky. 
From  Point  Bumside,  Ky. — the  head  of  steamboat  navigation — to 
Smithland,  Ky.,  is  205  miles  on  an  air  line,  while  by  the  way  of  the 
Cumberland  Biver  the  distance  is  518  miles;  203  miles  being  in  the 
State  of  Kentucky  and  315  miles  in  the  State  of  Tennessee. 

From  1830  to  1840  the  legislatures  of  Tennessee  and  Kentucky  made 
several  appropriations  for  the  improvement  of  the  navigation  of  the 
Cumberland  Biver,  but  little  benefit  to  the  general  condition  of  the 
river  seems  to  have  been  accomplished.  The  Cumberland  Navigation 
Company  was  incorporated  by  the  State  of  Tennessee  in  184G  for  im- 
proving the  '^  navigation  of  the  Cumberland  Biver  below  the  town  of 
x^ashville  by  means  of  a  system  of  locks  and  dams,"  but  nothing  tangible 
was  done  to  carry  out  the  proposed  improvement. 

Congress  appropriated  $155,000  for  improving  the  river  by  acts  of— 


July?,  1838 $20,000 

Total 155,000 


July  17,1832 $30,000 

June28,1834 30,000 

July  7, 1836 20,000 

March  3,1837 55,000 

This  amount  was  expendeil  in  carrying  out  the  project  authorized 
by  act  of  Congress  and  based  on  the  survey  of  Capt.  Howard  Stanbury. 

From  1838  to  1871  no  appropriations  were  made  by  Congress  for 
improving  the  Cumberland  Biver. 

By  act  of  July  11, 1870,  Congress  authorized  an  examination  and  sur- 
vey of  the  Cumberland  Biver.    In  Beports  of  the  Chief  of  Engineers, 
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1871,  pp.  468-485,  arid  1872,  pp.  463-472,  may  be  found  the  reports  of 
Maj.  Godfrey  Weitzel,  Corps  of  Engineers,  U.  S.  Army,  giving  de- 
scription of  tlie  Cumberland  Kiver  from  the  Great  Falls  of  the  Comber- 
land  to  the  mouth  of  the  rivw  at  Smithland,  Ky.  This  survey  fur- 
nished the  basis  of  the  project  under  which  the  work  below  Nashville 
has  been  done,  the  original  estimates  having  been  increased  in  1884  and 
1888,  From  Nashville  to  Smith  Shoals  the  work  was  carried  on  under 
the  project  of  1871  until  1887.  A  survey  of  the  river  from  the  head  of 
Smith  Shoals  to  Nashville  was  made  in  1882  and  1883.  (See  Report  of 
Chief  of  Engineers,  1884,  pp.  1663-1675.)  On  this  survey  is  bfts^d 
the  present  project  of  improvement  by  locks  and  dams  of  the  Cumber- 
land Eiver  above  Nashville.  A  survey  of  Smith  Shoals  made  in  1874 
(see  Report  of  the  Chief  of  Engineers,  1875,  pp.  795-800)  is  the 
basis  of  the  project  under  which  work  was  done  at  that  ohstnictiou 
from  1877-1883.  A  survey  of  the  falls  of  the  Cumberland  River 
was  made  in  1878.  (See  Report  of  the  Cliief  of  Engineers,  1879,  ))p. 
1279-1282.)  An  examination  above  the  falls  was  made  in  ISSO. 
(See  Report  of  the  Chief  of  Engineers,  1881,  pp.  1854-1859.) 

Under  provisions  of  act  of  August  11, 1888,  a  detjailed  instrumental 
survey  was  made  of  the  "Lower  Cumberland  River  from  Nashville  to 
its  mouth,  to  ascertain  if  necessary  to  establish  locks  and  dams.''  (See 
Report  of  the  Chiel  of  Engineers,  1890,  pp.  2151-2161.) 

The  sixteen  appropriations  made  by  Congress  from  1871  to  1892 
amount  to  $1,466,000,  and  are  itemized  under  the  heads  of  "  below 
Nashville"  and  <' above  Nashville." 

The  obstructions  are  of  a  uniform  character,  consisting  of  rock  ledges, 
gravel  and  sand  bars,  bowlders,  snags,  overhanging  trees,  and  oUier 
surface  obstructions. 

The  Cumberland  River  supplies  in  many  cases,  both  above  and  below 
Nashville,  the  only  means  of  transit  between  the  towns  and  villages 
lying  along  its  course. 

1.  BELOW  NASHVILLE  (191  MILES). 

The  Cumberland  River  is  navigable  below  Nashville  for  all  ste^im- 
boats  plying  on  it  for  six  months  in  each  year;  for  boats  not  drawing 
over  3  feet,  from  six  to  eight  months;  and  for  boats  drawing  16  inches 
or  less,  for  the  whole  year.  In  seasons  of  unusually  low  water  the 
mouth  of  the  river,  at  Smithland,  Ky.,  is  seriously  obstructed  by  the 
formation  of  sand  bars.  Up  to  this  time  the  work  below  Nashville  has 
been  carried  on  under  the  project  of  1872,  which,  to  quote  from  the 
oiiginal  report,  is — 

To  excavate  the  bars  and  rook  ledges  to  get  an  additional  depth  of  water,  to  con- 
tract the  water  ways  in  places  to  get  the  requisite  depth,  to  remove  snags  and 
bowlders  from  the  main  channel,  and  to  restrain  tributary  streams  in  well- 
determined  channels  at  their  junction  with  the  river. 

The  Board  of  Engineer  OflScers  (see  Chief  of  Engineer's  Report, 
1888,  pp.  1626-1632)  recommended  the  construction  of  a  dike  near 
Smithland,  Ky.,  at  an  estimated  cost  of  $129,6ii0,  so  a«  to  increase  the 
depth  of  water  on  the  shoals  at  the  junction  of  the  Cumberland  River 
with  the  Ohio  River.  The  river  and  harbor  act  approved  September 
10, 1890,  provides  that  $30,000  of  the  appropriation  for  improving  the 
Cumberland  River  below  Nashville  shall  be  expended  in  improving  the 
mouth  of  the  river,  and  the  act  of  July  13, 1892,  appropriated  140,000 
for  continuing  the  improvement,  including  the  mouth  of  the  river,  and 
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"that  $10,000  of  tbis  sum,  or  so  much  thereof  as  may  be  necessary, 
shall  be  available  for  acquiring  site  and  locating  lock  and  dam  near 
the  mouth  of  Harpeth  River,  Tennessee,  according  to  the  survey  and 
plan  of  Lieut.  CoL  Barlow,  Corps  of  Engineers,  U.  8.  Army,  submitted 
in  December,  1889.^^  (See  Eeport  of  Chief  of  Engineers,  1890,  pp, 
2152-2161.) 

The  following  appropriations  have  been  made  for  the  section  of  the 
river  below  Nashville: 


Act  of— 

March  8, 1871 $30,000 

June  10, 1872 20,000 

March  3, 1873 25,000 

March  3, 1876*. 25,000 

June  18,1878 45,000 

March  3, 1879 40,000 

June  14,1880 20,000 

March  3. 1881 16,000 


Act  of— 

August  2,  1«82 $15,000 

Julys,  1884 7,500 

Augusts,  1886 12,500 

August  11,  1888 10,000 

September  19,  1890 40, 000 

July  13,  1892 40,000 

Total ,...  345,000 


The  amount  expended  to  June  30, 1892,  including  outstanding  indebt- 
edness, but  not  including  the  amount  covered  by  existing  contracts, 
was  $287,694.70,  which  expenditure  resulted  in  lengthening  the  sea- 
son of  navigation  by  giving  an  increased  depth  at  low  water,  com- 
bined with  the  greater  security  in  the  passage  of  the  worst  obstruc- 
tions, improvements  more  or  less  complete  being  eifected  in  the  general 
river  at  Harpeth  Shoals,  Palmyra  Bar,  Elk  Creek  Shoals,  Dover 
Island,  Gatlin  Shoals,  Race  Track  Shoals,  Shelley  Island,  Ingram 
Shoals,  Big  Eddy  Shoals,  etc.  Eebuilt  and  refitted  United  States 
snag  boat  Weitzel  for  snagging,  etc.,  in  Cumberland  Kiver,  upon  which 
work  she  was  employed  daring  part  of  the  fiscal  year  1892. 

Good  progress  was  made  on  the  work  of  building  dike  and  shore  pro- 
tection at  mouth  of  the  river  under  contract,  1,081  piles  being  driven 
and  10, 045  cubic  yards  of  stone  and  1, 037  cords  of  brush  placed  in 
dike  and  along  the  shore.  By  hired  labor  the  old  spur  dams  at  mouth 
of  the  river  were  shortened  so  as  to  increase  the  width  of  channel ;  the 
shore  of  Cumberland  Island  in  the  vicinity  of  the  dams  was  also  pro- 
tected by  riprap.  Buoys  or  floats  were  placed  upon  several  dams  in 
the  channel  at  the  principal  shoals  to  mark  the  location  of  the  dams 
during  high  water. 

Daring  the  present  fiscal  year  the  work  of  dike  construction  and 
«hore  protection  was  continued  at  the  mouth  of  the  river  under  the 
only  contract  in  force,  being  that  entered  into  March  12,  1891,  with 
Mr.  Fre<lerick  Hartweg,  of  Cincinnati,  Ohio.  This  contract  has  been 
extended  four  times,  the  time  of  completion  being  now,  December  1, 
1893.  Operations  were  only  practicable  during  July,  August,  Decem- 
ber, 1892,  January,  and  the  last  eight  days  of  June,  1893.  One  thou- 
sand and  forty-seven  piles  were  driven,  6,577.75  cubic  yards  of  stone  and 
351  cords  of  brush  were  placed  in  dike.  The  price  for  each  class  of 
work  under  this  contract  is  as  follows: 

Piles  in  place each $2.00 

Timber  in  place,  per  1,000  feet  B   M 22.50 

Stone  placed  in  dike  or  as  shore  protection per  cnbic  yard 94 

Hrosh  placed  in  dike  or  as  shore  protection per  cord 79 

Bolts  in  place per  pound 04^ 

On  July  20  the  United  States  steamer  Weitzel  left  Nashville  to  clear 
the  channel  of  the  lower  river  of  surface  obstructions.  Six  cubic  yards 
of  loose  rock,  226  snags,  65  drift  logs,  and  1,008  overhanging  trees 
were  removed  between  KashvUle  and  Smithland.    The  dam  at  mouth 
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of  Harpeth  Eivor  was  repaired,  30  buoys  were  paiuted  and  placed  on 
principal  dams  to  mark  their  location  at  high  water. 

The  old  dams  extending  from  .Cumberland  Island  to  head  of  dike 
were  entirely  removed,  686  cubic  yards  of  loose  rock,  150  cubic  yards 
of  sand  and  gravel,  71  cords  of  brush,  and  35  snags  being  taken  out. 

From  September  10  to  the  last  of  October  about  3,150  linear  feet  of 
the  bank  above  foot  of  Cumberland  Island,  opposite  the  Kentucky 
mainland,  were  protected  by  driving  piles  near  the  low-water  line  and 
the  bank  revetted  with  rock  and  brush,  1,092  piles  were  driven,6,041 
cubic  yards  of  stone  and  545  cords  of  brush  were  placed  as  revetment. 
The  willows  along  the  bank  were  cut  sufficiently  to  be  bent  over  to 
assist  in  forming  a  protection  to  the  bank,  the  partly  Cut  growth  lying 
BO  thick  that  the  surface  was  nearly  covered.  The  work  is  completed 
and  appears  to  be  satisfactory.  The  bank  is  thought  to  be  perma- 
nently protected. 

In  September  the  survey  was  begun  having  in  view  the  selection  of 
sites  for  lock  and  dam  near  mouth  of  Harpeth  Biver,  as  provided  by 
act  of  Jnly  13, 1892,  and  was  completed  in  April  and  the  map  of  the 
survey  early  in  June.  The  sites  recommended  for  Lock  and  Dam  A, 
located  about  2J  miles  below  the  mouth  of  Harpeth  River,  were  sub- 
mitted to  the  Chief  of  Engineers  by  my  pi'cdecessor,  Lieut.  Col.  Henry 
M.  Robert,  Corps  of  Engineers,  and  received  the  approval  of  the  Sec- 
retary of  War  June  12.  Action  will  be  taken  without  delay  to  acquire 
title  to  these  sites  as  soon  as  practicable. 

The  total  amount  expended  during  the  fiscal  year,  including  oat- 
standing  indebtedness  but  not  including  the  amount  pledged  by  ex- 
isting contract,  was  f 25,542.31,  divided  as  follows: 

General  improvoment $12,074.67 

At  mouth  of  river 8,698.92 

Lock  and  dam  near  mouth  of  Harpeth  River 4,768.73 

Total  expended 25,542.81 

The  commerce  of  the  Lower  Cumberland  consists  principally  of  grain, 
tobacco,  logs,  lumber,  wood,  general  merchandise,  and  passengers. 

The  project  for  the  radical  improvement  of  the  Cumberland  Kiver 
below  Nashville,  based  on  the  survey  of  1889  above  referred  to,  provides 
for  the  constniction  of  seven  locks  and  fixed  dams  between  Lock  No.  1 
of  the  upper  series  and  Big  Eddy  Shoals,  144^  miles,  each  lock  to  be 
of  the  same  dimensions  as  those  above  Nashville;  that  is,  the  lock 
chambers  to  be  280  feet  long  and  52  feet  wide,  the  lifts  of  the  proposed 
locks  varying  from  8J  to  ll|  feet,  aggregating  a  lift  of  nearly  70  feet. 
Certain  channel  work  is  provided  for  in  the  project  between  Big  Bddy 
Shoals  and  mouth  of  the  river.  The  improvement  *'at  mouth  of  the 
river''  between  Smithland  and  the  deep  waters  of  the  Ohio  is  also 
embraced  in  this  project  at  a  total  estimated  cost  of  $2,000,000,  of  which 
$150,000  were  added  in  1888  to  the  estimates  previously  submitted. 
Should  this  project  for  the  canalization  of  the  Lower  Cumberland  be 
adopted  and  an  appropriation  be  made  for  the  construction  of  a  lock 
and  dam  at  the  approximate  cost  of  $250,000,  upon  the  sites  to  be 
acquired,  as  approved  and  as  a  part  of  the  project,  then  the  balance  of 
$1,850,000  will  be  added  to  the  estimates  as  the  cost  of  improvement 
under  this  modified  project,  subject  to  the  prior  approval  of  the  Chief 
of  Engineers. 

The  balance  of  the  estimate  for  work  under  the  existing  project,  sis 
modified,  is  $153,000,  which  can  be  profitably  expended  under  the  pro- 
ject, as  follows: 
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For  dike  and  bank  protection  at  mouth  of  riyer,  balance  of  estimate 
(ReportChiefofEngineer8,1888,  p.  1631) $99,600.00 

For  pToteotinflf  bank  of  Cumberland  Island  ( Ueport  Chief  of  Engineers, 
1889,  p.  1839) 20,400.00 

For  removing  surface  obstructions,  channel  excavation,  construction  of 
wing  dams,  etc 33,000.00 

Total : 153,000.00 

The  original  estimate  of  cost  of  improving  Cumberland  River  below 

Nashville,  as  modified  in  1884  and  1888 $498,000.00 

Amount  appropriated 346, 000. 00 

Amount  expended,  including  outstanding  indebtedness  and  amount 
covered  by  contract 319,990.01 

Money  statement, 

July  1, 1892,  balance  nnezpendod $17,462.16 

Amount  appropriated  by  act  approved  July  13,  1892 40,000.00 

57, 462. 16 
June  30, 1893,  amount  expended  during  fiscal  year 25,542.31' 

July  1, 1893,  balance  unexpended 31,919.85 

Julyli  1893,  outstanding  liabilities $214.86 

July  1, 1893,  amount  covered  by  uncompleted  contracts 6, 695. 00 

"— ^^— "— ^      6, 909.  o6 
Julyl,  1893, balance  available 25,009.99 

r  Amount  (estimated)  reonired  for  completion  of  existing  project 153, 000. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  153, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


2.  ABOVE  NASHVILLE  (497  MILES),  FROM  NASHVILLE  TO  OUMBEBLAND 

FORD. 

The  Cumberland  River  is  navigable  from  Nashville  to  Point  Burn- 
side,  Ey.,  327  miles,  for  steamboats  drawing  not  more  than  3  feet,  from 
four  to  six  mouths  of  each  year,  and  for  boats  of  greater  dralt  from  two 
to  three  months. 

From  Nashville  to  mouth  of  Caney  Fork  River  (Carthage,  116  miles), 
the  river  is  navigable  for  steamboats  of  2^  feet  draft,  from  six  to  eight 
months,  and  for  those  of  greater  draft,  four  or  five  months.  Steamboats 
of  light  draft  can  ascend  to  Burksville,  236  miles  above  NashviUe,  for 
from  five  to  seven  months,  and  larger  boats  four  or  five  months. 

The  obstructions  in  the  river  above  Nashville  are  of  the  same  general 
character  throughout,  consisting  of  ledges,  gravel  and  sand  bars,  bowl- 
ders, snags,  overhanging  trees,  and  rapid  currents;  and  of  mill  dams  in 
the  section  of  the  river  above  the  mouth  of  Jellico  Creek.  About  60 
miles  above  Bumside,  Ky.,  are  the  Great  Falls  of  the  Cumberland,  a 
vast  barrier  to  navigation,  the  difference  of  level  between  crest  and 
foot  of  the  main  fall  alone  being  about  54  feet.  Smith  Shoals,  10  miles 
above  Bumside,  Ky.,  having  a  fall  of  55  feet  in  8^  miles,  form  the  most 
serious  obstacle  to  navigation  below  the  Great  Falls. 
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The  appropriations  made  by  Congress  for  improving  the  Camberland 
Kiver  above  Nashville,  under  the  original  projects,  were  divided  by 
years  and  geographical  divisions  as  follows:  ' 


Geographical  division. 


1 .  Nashville  to  Kentucky  line. .... 

2.  Kentucky  line  to  Sniitu  Shoals. . 

3.  Smith  Shoais 

4.  Smith  Shoals  to  Falls  of  Cumber- 

land   

5.  Above  the  month  of  Jellico,  Ky  . 

8.  Nashville  to  Smith  Shoals 

7.  Nashville  to  head  of  Smith  Shoals 


Total 


▲ots  of— 


Aug.U, 


June  18, 
1878. 


$15,000 
10,000 
25,000 

2,000 


52,000 


$20,000 

8,000 

30,000 

2,000 


60,000 


Mar.  8, 
1870. 


Jane  14, 
1880. 


$18,000  $15,000 
6,000  ■  10,000 


15,000 


20,000 


Mar.e, 
188L 


$15,000 
15,000 
10.000  i$lS,000 


10,000 


39.000 


Anta.Jnljr  6. 


6.000 
80,000 


uljr  6 

1&4. 


$30,000 


TotsL 


$83, 0» 

4»,(M 

Iti^W 

4,«* 
15,m 
30.  UM 
50.006 


46,000  I  50,000  I  50» 000     50,000 


These  appropriations,  aggregating  the  sum  of  $346,090,  have  been 
expended  in  the  several  sections  as  designated,  excepting  the  sum  of 
$5,000  originally  appropriated  by  act  of  August  2,  1882,  for  the  section 
"  above  the  mouth  of  Jellico,  Kentucky,''  but  which  was  made  avail- 
able by  act  of  September  19, 1890,  for  expenditure,  and  ^^to  be  applied 
to  the  removal  of  snags  and  sand  bars  in  the  said  Cumberland  Kiver 
above  Nashville,  Tenn,,"  and  which  has  been  so  expended.  (Sec,  3, 
Cumberland  Eiver  above  mouth  of  the  Jellico,  Kentucky.) 

The  disbursements  incident  to  the  works  above  Nashville  under  the 
above-named  appropriations  were  from  March,  1877,  to  December,  1867, 
and  the  work  done  consisted  of  clearing  the  channel  of  snags  and  other 
suHace  obstructions,  in  deepening  the  channel  over  the  worst  shoais 
by  excavation,  and  the  construction  of  wing  dams,  and  has  resulted  in 
obtaining  an  increased  depth  at  several  of  the  piincipal  obstructions, 
and  thus  securing  each  year  a  longer  and  safer  period  of  navigation. 

The  instrumental  surveys  of  1882  and  1883  (see  Report  of  Chief  ot 
Engineers,  1884,  p.  1663  et  seq.)  furnish  the  basis  of  the  present  project 
for  the  radical  improvement  of  the  Cumberland  Biver. 


FBOH  NASHVILLE  TO  TBDQ  HEAD  OF  SMITH  SHOALS. 

This  project  provides  for  the  construction  of  twenty-three  locks  and 
dams  between  Fashville  and  Bumside,  Ky.,  and  of  seven  locks  and 
two  dams  at  Smith  Shoals,  using  the  river  itself  as  a  canal,  one  dam  at 
Mill  Shoals  and  the  other  at  or  near  Shadowen  Shoals,  at  an  estimated 
cost  of  $4,077^922,  increased  in  1891  to  $7,500,000. 

The  act  of  July  5, 1884,  appropriated  $50,000  and  provided  t^at  the 
^improvement  shall  be  made  according  to  the  recommendation  of  Msy. 
W.  B.  King,  engineer  in  charge,  contained  in  the  letter  of  Secretary  of 
War,  March  15, 1884,  Senate  Executive  Document  No.  129,  first  session. 
Forty-eighth  Congress. '^ 

It  is  provided  in  said  executive  document  that  the  4iB^^n8H>n8  of  tJie 
seven  locks  at  Smith  Shoals  are  to  be  ^'55  feet  by  140  feet  in  the 
chamber,"  and  the  twenty-three  locks  between  Nashville  and  Bumside, 
Ky.,  ^<  should  be  about  60  feet  wide,  and  250  feet  between  miter  silH 
though  perhaps  smaller  dimensions  would  answer  the  purpose." 

The  act  of  August  5,  1886,  specifically  provided  for  this  work  of 
canalization  ^<  with  a  view  to  secure  in  the  channel  a  depth  of  4  feet« 
commencing  with  the  lock  at  or  near  the  lower  island  at  Nashville.^ 
The  board  of  engineer  officers  constituted  to  examine  and  report  upon 
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the  plan  and  estimate  for  this  lock  (No.  1)  recommended  a  lock  of  the 
following  dimensions:  280  feet  long,  52  feet  wide,  from  10  to  12  feet 
lift,  with  4  feet  of  water  on  lower  and  5  fe^t  on  upper  miter  sill.  This 
recommendation  was  approved  by  the  Chief  of  Engineers  and  the 
Secretary  of  War.    (See  Report  Chief  of  Engineers,  1888,  p.  1622  etteq.) 

The  plans  first  snbmitted  provided  for  a  lock  (No.  1),  fixed  dam,  and 
abutment  of  such  dam,  but  upon  further  consideration  by  a  board  of 
engineers  it  was  recommended  conditionally  and  approved  that  a 
movable  dam  be  constructed  instead  of  a  fixed  dam.  (See  Report  Chief 
of  Engineers,  1890,  p.  2143  et  seq,)  This  board,  in  a  subsequent 
report  dated  November  26,  1800  (6793-1890),  for  reasons  thei*ein  given, 
withdrew  its  former  suggestion  and  recommended  the  construction  of  a 
fixed  dam  as  originally  proposed. 

The  board  of  engineers  constituted  to  examine  and  report  upon 
the  plan  and  general  design  of  Lock  2  recommended  in  their  report  of 
I^ovember  25,  1890  (6727-1890),  a  lock  of  280  feet  available  length, 
62  feet  interior  width,  conforming  to  the  dimensions  prescribed  for 
liock  1,  but  recommending  a  depUi  of  6  J  feet  of  water  on  the  upper 
miter  sill,  and  thus  to  provide  for  a  miniminn  navigation  of  6  feet  in- 
stead of  4  feet,  because  ^Hhis  can  be  done  without  exti-a  cost,''  and  ^4s 
necessary  for  the  e<tonomical  transportation  of  coal.'' 

The  plan  for  Lock  No.  2,  as  approved,  shows  a  uniform  depth  of  6^ 
feet  of  water  on  the  sills. 

The  style  of  dam  being  thus  determined,  new  plans  for  Lock  No.  1, 
providing  for  a  depth  of  water  of  4  feet  on  the  lower  and  6^  feet  on 
the  upper  miter  sill,  and  for  a  fixed  dam  and  abutment,  were  submitted 
to  the  Chief  of  Engineers  and  by  him  referred  to  a  boturdof  engineer 
officers,  who  in  their  report  of  April  20, 1891,  recommended  the  plans 
for  approval,  the  report  of  the  board  being  approved  by  the  Secretary 
of  War,  April  25, 1891,  the  plan  for  Lock  No.  1  submitted  being  "almost 
identical  with  the  •  •  •  plans  for  Lock  No.  2."  (See  Report  Chief 
of  Engineers,  1891,  p.  2280  et  seq.)  Lock  No.  1  having  a  lift  of  9  feet, 
and  Lock  No.  2  a  lift  of  11  feet. 

Locks  of  larger  dimensions  having  been  adopted  for  the  section  from 
Nashville  to  Burnside,  Ky.,  as  a  modification  of  the  existing  project,  it 
became  necessary  to  revise  the  estimates  submitted  in  1882  and  1883, 
and  such  revision  was  made  in  the  Annual  Report  of  the  Chief  of  En- 
gineers, 1891,  p.  2270,  as  follows: 

PlaDB  and  estimates  for  Locks  Nos.  1  and  2  have  been  prepared  and  contracts  for 
portions  of  the  work  have  been  made,  from  which  it  is  now  estimated  that  each 
look  and  dam  will  ca^t  not  less  than  $250,000.  An  estimate  of  the  section  from  Nash- 
ville to  Point  Burnside,  provided  twenty-three  locks  be  found  necessary,  amounts  to 
$5,750,000,  and  to  continue  the  improvement  to  the  head  of  Smith  Shoals  with  seven 
additional  locks  and  dams  of  equal  cost,  would  amount  to  $L750,000  more,  or  a  total 
of  $7,500,000,  an  increase  of  the  ori^onAl  estimate  by  $3,422,078,  which  modification 
is  maide  and  snbmitted  in  tbis  report.  By  Increasing  the  lift  of  the  locks  it  may  be 
found  possible  to  decrease  their  number  and  thus  complete  the  improvement  at  a 
redaced  cost. 

The  appropriations  made  for  work  under  the  present  project  from 
NashviUe  to  the  head  of  Smith  Shoals  are  as  follows: 
Act  of— 

Augusts,  1886 $75,000 

Angoatll,  18^« 200,000 

September  19.       o 250,000 

July  13, 1890 250,000 

Total 775,000 
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In  1892  the  engineer  officer  then  in  charge,  having  under  considef- 
ation  the  object  of  improvement,  the  provisions  of  the  several  acts  (tf 
Congress  relating  thereto,  and  the  needs  of  the  work  bearing  ap<m  ite 
rate  of  progress  and  time  of  completion,  together  with  the  contingen- 
cies'developed  since  its  commencement,  reported  that — 

The  board  of  enffineers  of  1887  in  its  report  on  this  improyement  says:  ''The  locks 
on  the  *Cumberlana  River  are  assumed  to  oe  speciallv  intended  for  the  deT^opmoit 
of  the  coal  traffic  on  the  Upper  Cumberland."  While  one  member  dissented  frooi  the 
recommendation  of  the  board  as  to  the  size  of  the  locks,  thinking  smaller  ones  prsf 
erable,  in  giviuff  his  reasons  for  his  opinion  he  also  assumes  that  the  rec^nirementa  «f 
the  coal  trade  should  settle  the  Question.  He  says :  '^While  uniformity  is  a  desirable 
thing  in  such  matteriT,  I  do  not  think  it  would  be  Just  to  those  most  intarested  in  tht 
development  of  the  coal  trade  on  the  Cumberland  River  to  build  larger  looks  thai 
they  desire,  especiaUy  as  it  would  delay  and  increase  the  cost  of  the  work.** 

The  act  of  Congress  of  September  19, 1890.  provided  for  the  expenditure  of  160.000 
at  Smith  Shoals,  subject  to  tne  approved  of  tne  Secretary  of  War.  The  great  ooal  rs- 
gion  on  the  Cumberland  is  above  these  shoals,  and  it  is  estimated  that  uie  oonstnie- 
tion  of  some  seven  locks  at  these  shoals  would  connect  that  region  with  the  Cnmbsr- 
land  at  Bumside,  Just  at  the  crossing  of  the  Cincinnati  Southern  Railroad.  Below 
this  point  the  Cumberland  is  navigable  for  at  least  four  months  of  the  year.  The 
building  of  these  seven  locks  wiU  certainly  tend  to  the  development  of  the  coal  trade 
as  much  as  the  construction  o{  the  same  number  of  looks  Just  above  Nashrllle,  sad 
therefore,  in  view  of  the  language  of  the  last  appropriation  act,  I  recommended  that 
the  $50,000  be  expended  as  indicated  in  the  act.  This  recommendation  was  apraoved, 
and  a  careful  survey  of  the  river  from  the  first  shoal  below  Bumside  to  the  head  of 
Smith  Shoals  will  be  made,  as  well  as  observations  made  to  determine  the  volume  and 
velocity  of  the  current  at  the  various  stages  of  the  river  and  examinati<m  for  lock 
sites,  etc.  It  is  proposed  when  lock  sites  have  been  definitely  determined  to  tske 
proper  steps  for  securing  the  necessary  land. 

A  lock  and  dam  constitute  an  obstruction  to  navigation  which  is  only  JostifiaUe 
when  their  aid  to  navigation  more  than  counterbalances  their  injury.  The  loeki 
alone  are  no  obstruction.  The  dams  should  not  be  built  until  they  are  required  as 
an  aid  to  navigation,  which  will  not  be  until  after  moje  than  a  lialf-doz«i  loda 
are  built.  Bv  this  plan  the  river  will  be  unobstructed  with  dams  until  their  eon* 
struction  will  be  an  immediate  benefit,  and  for  these  years  the  improvement  is 
saved  the  expense  of  maintaining  lock-keepers  and  the  wear  and  tear  on  lock  ma- 
chiuery  and  the  dams.  It  is  proposed  to  prosecute  work  simultaneously  on  as  maoy 
locks  as  the  available  funds  will  permit. 

If  an  appropriation  of  $500,000  was  made  for  this  improvement  every  other  year 
for  the  next  twenty-eight  years  its  com]iletlon  could  be  expected  in  a  little  mote 
than  thirty  years  &om  now.  During  this  thirty  years,  if  nothing  is  done  for  the 
river  excepting  the  building  of  the  locks  and  dams,  navigation,  instead  of  being  in- 
proved,  will,  for  most  of  the  time,  be  worse  than  it  is  to-day.  The  permanent  im- 
provement of  the  river  by  locks  and  dams  will  benefit  the  next  generation,  but  is 
the  meanwhile  the  present  generation  should  not  be  overlooked.  In  my  opinion  not 
less  than  $5,000  a  year — and  special  circumstances  may  require  a  larger  amount  nome 
vears — should  be  expended  on  this  part  of  the  Cumberland  River,  over  300  miles  ia 
length,  in  building  and  repairing  temporary  dams,  in  snagging,  and  other  neceesarv 
work.  I  do  not  estimate  for  this  separately,  as  it  is  so  small  compared  with  tbe 
amount  that  should  be  appropriated  for  the  improvement. 

As  Congress  has  indicated  by  its  designating  $50,000  for  starting  the  work  at 
Smith  Shoals  that  it  desires  the  work  to  be  carried  on  there  as  well  as  at  the  locks 
immediately  above  Nashville,  provided  there  are  no  serious  engineering  objections, 
it  is  proposed  in  the  future  to  prosecute  the  work  from  both  points  at  as  many  locks 
as  the  funds  available  will  permit.  It  wonld  seem  better  to  treat  all  the  locks  aa  one 
improvement,  and  not  to  limit  a  part  of  the  appropriation.  It  is  possible  that  con- 
plications  about  obtaining  a  suitable  site,  or  other  causes,  might  leave  one  portion 
of  the  river  with  more  funds  than  were  necessary,  while  the  other  part  was  snfiering 
for  the  lack  of  money  on  account  of  the  appropriation  being  divided. 

Four  contract-8  were  in  force  daring  the  fiscal  year:  (1)  HolmeB  & 
Wilk,  May  30, 1891,  for  construction  of  abutment  of  Dam  No.  1;  con- 
tract completed  September  2, 1892.  Total  amonnt  paid,  $11«546.40.  (2) 
Holmes  &  Wilk,  September  19,  1888,  for  construction  of  masonry  of 
Lock  No.  1;  contract  completed  October  26, 1892.  Total  amount  paid, 
$91,116.80.  (3)  Henry  F.  Holmes,  October  17, 1890,  for  completion  of 
masonry  of  Lock  No.  1;  contract  in  force  at  dose  of  flscid  yeV)  the 
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date  of  final  completion  being  December  31,  1893.  Amount  paid  to 
elate,  $4,678.20.  (4)  Rich  &  Holmes,  February  24, 1891,  for  excavation 
of  lockp  it  and  construction  of  masonary,  etc.,  of  Lock  No.  2.  In  refer- 
ence to  this  contract  it  is  stated  in  the  last  Annual  Report  that — 

«  The  time  for  the  completion  of  this  lock  was  stated  to  bo  on  or  before  Aa^st  24, 
1892.  The  specifications  state  that  **  excavation  will  be  carried  7  feet,  and  probably 
iu  places  10  feet,  below  the  low- water  pool  No.  1.''  and  that  the  foundation  "shall 
be  exoayated  to  solid  rock/'  Borings  show  some  irregularities,  the  average  depth 
of  rock  below  the  surface  of  low  water  in  pool  No.  1,  at  a  point  close  to  the  dam, 
being  4  feet,  and  800  feet  below  the  dam,  9  feet. 

Actual  operations  establish  the  fact  that  solid  rook  can  not  be  fonnd  throughout 
the  lock  pit  at  anything  like  the  depths  specified,  and  as  the  masonry  must  not  be 
permittea  to  rest  upon  the  insecure  foundation  of  rock  slabs,  loose  rock,  gravel, 
annd,  clay,  etc.,  existing  at  the  specified  depths,  it  became  obligatory' that  the  con- 
tract be  modified  to  meet  the  actual  conditions  and  character  of  the  site,  it  being 
evident  that  the  contractors  could  not  be  required  to  do  the  work  except  in  accord- 
ance with  a  supplemental  agreement.  Such  agreement  or  mollification  requires  the 
consent  of  the  sureties  of  the  contract.  In  this  case  one  of  the  sureties  is  dead, 
and  the  executors  of  his  estate  are  not  willing  to  grant  consent  to  any  modification 
of  the  contract  of  Rich  Sl  Holmes. 

Under  date  of  May  21, 189^,  it  was  recommended  that  the  contract  be  terminated 
under  the  provisions  permitting  a  termination  *'for  suffioieni  cause"  during  the  life 
of  the  contract  without  liability  on  the  part  of  the  United  States  upon  payment  to 
the  contractor  for  all  work  done  and  aU  material  furnished.  This  recommendation 
was  approved  by  the  Secretary  of  War  June  3,  1892,  with  instructions  to  execute 
supplemental  articles  covering  a  termination  of  the  contract  under  the  provisions  of 
the  contract. 

Supplemental  articles  were  entered  into  August  8, 1892,  and  under 
their  terms  the  contract  was  terminated  and  closed  August  19, 1892« 
Total  amount  paid,  $42,031.36. 

The  following  statement  shows  the  price  for  each  class  of  work  done 
under  the  above-named  contracts,  excepting  that  for  Lock  2;  at  this 
lock  no  masonry  was  laid  and  all  the  work  done  under  this  contract 
consisted  of  the  building  of  cofferdam,  grubbing,  and  clearing,  and 
earth  and  rock  exciivation,  at  an  aggregate  cost  of  $21,756.50;  the  cost 
of  materials,  plant,  etc.,  purchased  by  the  United  States  amounting  to 
•20,274.86. 

Contradi  in  foroe,  Cumberland  Biver  above  Na$hville,  Tenn,,  during  ikeflBcal  year  end^ 
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The  amount  expended  to  the  close  of  fiscal  year  ending  June  30, 1892, 
including  outstanding  indebtedness,  but  not  the  amount  pledged  by 
existing  contracts,  was  $143,039.26,  which  has  been  applied  in  the 
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examiDation  and  purchase  of  lands  for  sites  of  locks  and  abatment  of 
daws,  and  fencing  United  States  lands  at  Locks  Nos.  1  and  2;  adver- 
tising, etc,  for  proposals  for  lock  work;  coustnietion  of  lock-keeper«^ 
Iiouse  Fo.  1 ;  and  excavation  of  lock-pits  and  building  of  cofferdams  at 
Locks  Nos.  1  and  2 ;  laying  about  37  per  cent  of  the  masonry  of  Lock  and 
abutment  No.  1.  Made  survey  of  upper  approach  to  Lock  No.  1  and  test 
borings  at  site  of  Lock  No.  2 ;  examined  land  for  site  of  Lock  No.  3 ;  ran 
check  line  of  levels  from  Lock  No.  1  to  Locks  Nos.  2  and  3,  and  also  to 
Gallatin  Landing  for  selecting  site  of  Lock  No.  4;  made  detached  plans 
of  lock  masonry,  and  constructed  models  of  lock  and  abutment  of  Dam 
No.  1 ;  rebuilding  snag  boat  Weitzel  and  refitting  same  with  pump- 
ing and  hoisting  engines,  derrick,  etc;  clearing  the  channel  below 
l>urksville  of  snags  and  other  surface  obstructions  brought  down  by 
the  annual  floods;  reducing  rock  and  gravel  bars;  extending  and 
repairing  riprap  dams  to  maintain  the  improvements  already  secured; 
this  channel  work  being  done  from  August  to  November,  1888,  and  from 
March  to  May,  1889,  each  inclusive;  and  the  contingencies  pertaining 
to  the  entire  work. 

During  the  present  fiscal  year,  the  abutment  of  Dam  No.  1  was  finished; 
3,040  cubic  yards  of  earth  and  14  cubic  yards  of  rock  being  removed, 
and  697.4  cubic  yards  of  masonry  laid. 

The  contract  for  part  construction  of  masonry  of  Lock  No.  1  of  Sep- 
tember 19, 1888,  was  completed.  Under  this  contract  and  that  of 
October  17,  1890,  still  in  force,  the  following  work  was  done  at  Lock 
No.  1:  1,166.3  cubic  yards  of  earth  and  439.4  cubic  yards  of  rock  were 
removed  and  2,487.6  cubic  yards  of  masonry  laid. 

No  work  was  done  under  the  contract  for  building  Lock  No.  2.  The 
cofterdam  had  been  built  and  excavation  for  the  lock  chamber  be- 
gun in  1891,  but  owing  to  the  doubtful  character  of  the  site,  operations 
were  discontinued  and  contract  terminated  as  above  stated.  A  thor- 
ough reexamination  of  the  site  by  a  series  of  test  borings  is  necessary, 
which  will  be  made  as  soon  as  practicable,  including  the  completion  of 
surveys  already  begun  of  other  locations  below  the  present  site  deemed 
suitable  for  the  location  of  Lock  2,  provided  it  should  be  held  obligatory 
to  abandon  its  at  present  selected  site. 

Detailed  surveys  of  several  localities  were  made  during  the  year 
from  which  to  select  the  sites  for  Locks  and  Dams  Nos.  3  and  4.  The 
report  on  sites  selected  for  these  locks  was  submitted  to  the  Chief  of 
Engineers,  February  13, 1893,  and  approved,  February  16,  1803.  The 
site  of  the  Lock  and  Dam  No.  3  is  at  Buttermilk  Shoals,  and  that  of  Lock 
and  Dam  No.  4  is  at  Bandy  Shoals  ijnmediately  above  the  mouth  of 
Station  Camp  Creek,  about  26  miles  and  45  miles  above  Nashville,  re- 
sjiectively. 

Land  for  the  site  of  abutment  Dam  No.  3,  4.17  acres,  was  purchased 
at  a  cost  of  f  208.50  and  title  conveyed  to  the  United  States  by  deed 
dated  May  18, 1893.  Proceedings  in  condemnation  were  instituted  by 
the  United  States  to  acquire  the  lands  required  for  sites  of  Locks  Nos. 
3  and  4  and  of  abutment  of  Dam  No.  4,  but  no  final  action  thereon  was 
reached  at  the  close  of  the  fiscal  year. 

A  dredge  that  had  seen  some  service  was  purchased  in  October  for 
general  use  and  its  machinery  transferred  to  a  new  hull  at  a  total  cost 
of  about  $4,500,  as  authorized. 

The  lumber  necessary  for  the  construction  of  the  cofferdams,  barges 
and  temporary  buildings,  and  the  vitrified  bricks  for  use  in  lock  con- 
struction, also  hoisting  engine,  rails  for  tramways,  and  a  large  part  of 
the  plant  on  hand  were  moved  tb  the  sites  of  Locks  Nos.  3  and  4,  while 
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tbe  stage  ot  water  permitted,  so  that  active  operation  would  be  pos- 
sible as  soon  as  the  title  to  the  sites  of  said  locks  was  ftally  vested  in 
the  United  States. 

Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers,  my  predecessor  in 
charge,  reports  to  the  Chief  of  Engineers  under  date  of  March  25, 
1893,  that— 

After  a  somewhat  careful  investigation  of  the  snbjeot.  I  am  satisfied  that  the 
MTork  can  be  done  by  hired  labor  and  porohase  in  open  market  as  cheaply  as  by  con- 
tract, beside  accomplishinfi^  the  work  in  one  or  two  years  less  time  on  each  lock.  I 
>vonld  expect  to  hare  all  the  dimension  stone  qnamed  and  cnt  by  contract^  except 
tlie  undressed  stone  recently  purchased  and  now  on  hand,  and  such  as  we  may  lind 
can  be  gotten  out  to  advantage  at  the  two  quarries  which  we  had  to  take  oft'  the 
htinds  of  the  contractors  for  Lock  No.  2.  The  backing,  I  think  we  can  get  to  better 
advantage  at  Chad  well's  quariy,  now  controlled  b^  the  United  States. 

It  would  be  advisable,  therefore,  to  have  authority  t^o  do  the  entire  work  by  hired 
labor  and  purchase  of  materials  in  open 'market,  provided,  however,  that  the  dimen- 
sion stone,  in  whole  or  in  part,  may  be  contracted  for,  if  deemed  hereafter  advisa- 
ble by  the  engineer  officer  in  charge. 

The  authority  sought,  as  above  stated,  was  granted  March  28, 1893. 
Under  its  provisions  advertisements  were  issued  June  20, 1893^  invit- 
ing ])roi>osals  for  supplying  7,912  cubic  yards  cut  stone,  as  classified  in 
specifications,  for  building  locks  on  the  Cumberland  Eiver,  the  bids  to 
be  opened  on  July  11  next. 

The  snagging  operations  begun  in  June,  1892,  by  derrick  and  quar- 
ter boats  dn>i)ping  downstream  with  the  current,  were  continued  until 
the  end  of  October,  clearing  the  channel  of  surface  obstructions  from 
!Neelys  Shoals  to  Nashville.  In  some  localities  where  the  snags  were 
very  numerous  only  10  or  11  miles  were  made  jyer  week. 

The  work  done  was  as  follows: 

Snagsremoved •   739 

8nagB  topped 3, 0*5 

Overhanging  trees  cnt  clown 7,235 

Trees  deadened ^ 560 

Trees  tonped 208 

Buoys  placed  on  dams  to  mark  location  in  high  water 8 

Rock  excavated cubic  yards..  64 

Rock  placed  in  dams do 14 

At  Holleman  Island  Shoals  the  cross  dam  extending  from  left  bonk 
to  island  was  removed  and  the  dam  rebuilt  from  the  island  to  the  right 
bank,  thus  carrying  the  chute  to  the  left  bank.  The  new  chute  was 
thoroughly  cleared  of  snags,  etc.  The  small  dam  near  the  head  of 
chute  was  also  removed.  About  900  cubic  yards  of  rock  were  moved 
from  the  old  cross  dam  to  the  new  dam.  About  43  cubic  yards  of  loose 
rock,  900  cubic  yards  of  gravel,  223  snags  and  100  overhanging  trees 
were  removed  from  channel  at  this  obstruction. 

The  snagging  party  was  in  local  charge  ot  Mr.  W.  T.  Dodd,  and  the 
work  at  Holleman  Island  in  local  charge  of  Mr.  W.  H.  Carroll. 

Smilh  Shoals. — By  act  of  September  19, 1800,  Congress  ]>rovided  that 
of  tlip  general  appropriation  for  improving  Cumberland  liiver  above 
Nashville,  $50,000  may  be  expended  in  commencing  the  improvement 
at  Smith  Shoals,  and  by  act  of  July  13,  1892,  provided  that  $5,000  of 
a  like  general  appropriation  may  be  used  "  in  the  improvement  of  the 
river  above  the  town  of  Burnside.''  It  was  recommended  and  approved 
that  these  sums  be  applied  in  making  the  necevssary  surveys  to  deter- 
mine the  sites  of  the  locks  and  dams  required  "  above  Bumside,^  or 
for  the  Smith  Shoals  system  of  lockage,  consisting  of  seven  locks  and 
dams,  as  projected. 

The  maps  on  hand  not  containing  data  sufScient  in  detail  for  the 
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purpose  of  selecting  the  sites  of  any  of  the  locks,  a  survey  party  wm 
organized,  and  on  July  25  an  examination  was  began  of  the  river  from 
Bnrnside  to  the  mouth  of  Bockcastle  Eiver,  and  the  results  have  neariy 
all  been  platted  on  a  suitable  scale.  Observations  to  determine  tiie 
discharge  of  the  river  at  different  stages  have  been  made.  Gauge 
readings  were  taken  daily  during  the  winter  and  spring  at  six  different 
stations.  Examinations  in  detail  have  been  in  part  completed  for  the 
proposed  sites  of  the  Urst  two  locks  in  the  series,  and  are  now  in  pro> 
gress. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  but  not  including  the  amount  pledged  under  contract, 
was  $119,294.70,'  of  which  $5,773.44  was  expended  at  Smith  Shoals. 

The  field  and  office  work,  pertaining  to  the  surveys  of  the  sites  for 
locks  and  dams,  forming  part  of  the  project  for  canalization  of  tbe 
Cumberland  Biver  from  the  mouth  of  Harpeth  Eiver  on  the  lower 
Cumberland  to  the  head  of  Smith  Shoals,  including  the  work  of  lock 
construction  in  progress  at  Lock  No.  1,  near  lower  Kashville  Island, 
and  the  preparatory  work  necessary  for  an  active  prosecution  in  tbe 
near  future  of  the  construction  of  Locks  and  Dams  Nos.  3  and  4,  have 
been  and  are  now  in  local  control  of  Mr.  J.  S.  Walker,  principal  assist- 
ant engineer  in  this  engineer  district,  whose  efficient  management  is 
deemed  worthy  of  commendation. 

Estimate  for  improving  Cumberland  River  by  looks  and  dams  fh>m 

NashviUetoheadof  Smith  Shoals,  as  modified  in  1891 $7,500,000.00 

Amount  appropriated 775,000.00 

Amount  expended,  including  outstanding  indebtedness  and  amounts 
covered  by  contract 816,940.89 

Money  statement 

m 

July  1, 1892,  balance  unexpended $383,417.11 

Amount  appropriated  by  act  approved  July  13, 1892 250^  000. 00 

633,417.11 
June  30, 1893,  amount  expended  during  fiscal  year 93,983.35 

July  1, 1893,  balance  unexpended 539,433.86 

July  1,  1893,  outstanding  liabilities $25,311.45 

July  1, 1893,  amount  covered  by  uncompleted  contracts  ...    56, 063. 30 

81,374.75 

July  1, 1893,  balance  available 458,069.U 


'Amount  (estimated)  required  for  completion  of  existing  project 6, 725, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 l,00(VO0aO0 

Submitted  in  compliance  with  requirements  ofsections2of  riverand 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


3.  OUHBEBLAND  EITEB,  ABOYE  MOUTH  OP  TEtB  JELLIOO,  KENTUCKT. 

Two  appropriations  have  been  made  for  this  section  of  the  river, 
aggregating  the  snm  of  $15,000,  viz: 

Act  of— 

March  3. 1881 $10,000 

Augusts,  1882 5,000 

No  work  has  been  done  since  1882  on  this  section.    (See  Beport  of 
Chief  of  Engineers,  1882,  p.  1846.)     The  appropriation  of  $5,000, 
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made  by  act  of  August  2, 1882,  and  held  over  aud  unexpended,  was 
made  available  by  the  act  of  September  19, 1890,  for  expenditure,  aud 
to  be  <^  applied  to  the  removal  of  snags  and  sand  bars  in  the  said  Cum- 
berland River  above  Nashville,  Tenn.'^ 

The  sum  of  $5,000  has  been  so  expended;  in  1891. $3,374.46 ;  in  1892, 
91,547.56;  and  during  the  present  fiscfil  year,  $77.98.  For  work  done 
see  Eeports  of  Chief  of  Engineers,  1891,  pp.  2272, 2273  and  1892,  p.  1935. 

Money  statement 

July  1, 1892,  balance  unexpended $77.98 

June  30|  1893,  amount  expended  "during  fiscal  year 77. 98 


COMMERCIAL  STATISTICS. 


LUt  of  Bieamhoats  (stem-wheel)  plying  on  Cumberland  liiveTf  Tennessee  and  Kenttioky. 


Name. 


Ashland  City 

Alex  Perry 

A.  Frank 

B.S.  Ithea 

Cha«.  A.  Bla':kman 

Klenuor 

KlU 

I.  T.Rhea 

John  T.  Carson 

John  Fowler 

J.  J.Odil 

JohnOnn 

Jan.  R-Skilea 

John  W.  H.irt 

O.  K.  StockeU 

Raymond 

W.K.PhimiM 


Length. 

Breadth. 

Depth. 

Ftet, 

Dm(. 

Fett, 

120 

20 

3 

149.9 

28.5 

8.6 

96 

18 

4 

165 

27 

4.6 

61 

18 

3.6 

63 

16 

3.4 

80 

16 

3 

149.8 

30.4 

3.9 

85 

18.8 

8 

140.5 

20 

3.5 

149.5 

28.5 

3 

95 

17 

3.5 

68 

17.9 

3.1 

168 

29 

3 

103.6 

20.3 

3 

102.6 

22 

3 

166 

80 

4 

Net  ton- 
nage. 


M.55 

172. 76 
70.56 

203.77 
25.20 
33.87 
22.82 

198.54 
47.60 

237.89 

172. 76 
95.33 
41.43 

21.5.97 

169 
45.16 

195.06 


SUMMARY. 


Permanent  enrolled  steam  yessels,  port  of  Nashyille,  Cumberland  Kiyer,  Tennessee 
and  Kentucky:  17  vessels  of  an  aggre^i^ate  net  tonnage  of  1,942.27  ton8---4  rangiug 
from  5  tons  to  50  tons,  4  ranging  from  50  tons  to  100  tons,  6  raugiug  from  100  tons  to 
200  tons,  3  ranging  from  200  tons  to  300  tons. 


COMMERCIAL  STATISTICS. 


CumUrland  River  Mow  Nashville,  Tenn^from  July  1, 189$,  to  June  SO,  189S. 


Articles. 


Logs... 
Iron — 
Grain . . 
Wood.. 
Sand... 
Stavee  . 
Lumher 


Tons. 


40.000 

29.934 

18,715 

11,000 

8,400 

6,975 

6,037 


Articles. 


Stone  

Tobacco 

Hricka 

Uoroe«  and  mules 

Hogs 

Cattle 

Floor 


Tons. 


5,450 
5,056 
3,205 
2,037 
1.400 
791 
760 


Articles. 


Hay 

Salt 

Coal 

Shingles 

Hoop  poles 

Cotton 

General  merchandise 


Tons. 


691 
617 
538 

lai 

101 

1 

21,043 


Knmber  of  passengers.  11,900. 

BNO  93 151 
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Cumberland  Biver  above  NashvUle,  Tenn.,from  July  1, 1S9S,  to  June  SO,  1893 » 


Articles. 


Sand... 
Logs . . . 
Ltimbor 
Grain  .  - 
Staves  . 
Salt.-.. 
Cattle.. 


Articles. 


88,300 
19,000 
10,022 
3,372 
2,000 
1,701 
1,005 


Woo;! .... 

Flour  

Tobarco. . 

Hogs 

BrickH  ... 
Cross-tics 
Coal 


Articles. 


Hay 

Horses  aad  males  . . . . 

Sheep 

Shingles 

Iron 

Qenmd  meniliaudiise- 


11 

e 

li;55» 


Kamber  of  passengers,  6, 775. 

Cumberland  Biver  above  NashvilUy  Tenn,,  above  Bumside-Smith  ShoaUf  from  July  /, 

to  June  SP,  189S, 


18^:, 


Articles. 


Logs 

Cross-ties. 


Articles. 


18, 000      Coal . . 
12,000  I  Staves 


Tons. 


xm 


D  D  7. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

The  Caney  Fork  River  rises  in  the  plateau  of  the  Cumberland  Moun- 
tains, about  18  miles  East  of  Sparta,  Tenn.,  and  discharges  into  the  Cam- 
berland  Elver  at  Carthage,  about  116  miles  above  Nashville,  and  209 
miles  below  Burnside,  Ky.  This  stream  is  about  200  miles  long  and 
has  its  course  and  watershed  wholly  in  Tennessee  and  is  navigable  to 
Frank  Ferry,  about  92  miles  from  its  mouth.  Under  the  provisions  of 
act  of  Congress  approved  June  18, 1878,  an  examination  was  made  in 
February,  1879,  from  the  mouth  of  the  river  to  Sligo  Ford,  72  miles. 
(See  Eeport  of  Chief  of  Engineers,  1879,  pp.  1275-1277.)  In  compliance 
with  provisions  of  act  of  Congress  approved  July  5, 1884,  the  examina- 
tion of  1879  was  extended  in  1886  from  Sligo  Ford  to  Frank  Ferry,  a 
distance  of  20  miles.  (See  Report  of  Chief  of  Engineers,  1887,  pp.  176^ 
1771.)  During  these  examinations  the  channel  was  found  to  be  ob- 
structed by  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhanging 
trees. 

The  fall  from  Frank  Ferry  to  mouth  of  river,  92  miles,  was  estimated 
to  be  about  132^  feet;  62^  feet  of  which  is  in  the  upper  20  miles. 

The  present  project,  based  on  the  data  obtained  during  these  exam- 
inations, is  to  improve  the  92  miles  of  river  from  Frank  Ferry  to  it« 
mouth  by  removing  the  surface  obstructions  brought  down  by  the 
annual  floods  and  building  necessary  riprap  dams  and  training  walls,  so 
as  to  obtain  sufficient  water  for  safe  navigation  for  steamboats  drawing 
not  more  than  3  feet  during  the  usual  boating  season  of  about  five 
months,  from  February  to  July. 

The  following  appropriations  have  been  made  fior  this  work  by  the 
acts  of  Congress,  viz: 


Act  of— 

Juno  14, 1880 $6,000 

March  8, 1881 4,000 

Aiigu8t2,  1882 4,000 

Jnly5, 1884 3,000 

Augusts,  1886 3,000 


Act  of— 

August  11, 1888 $2,500 

September  19, 1890 2,500 

Total ^000 


APPENDIX   DD — ^REPORT  OP   CAPTAIN  BIDDLB. 


2403 


No  appropriation  was  made  for  this  river  by  the  act  of  July  13, 1892, 

The  amount  expended  to  June  30, 1892,  including  outstanding  indebt- 
edness, was  $24,966.62,  which  was  used  in  removing  the  snags  and  drift 
brought  down  by  the  annual  floods,  cutting  overhanging  trees,  reducing 
sand  and  gravel  bars,  repairing  and  building  wing  dams,  etc.,  and  has 
resulted  in  securing  an  improved  channel  from  Frank  Ferry  to  the  mouth 
of  river.  The  work  done  in  clearing  the  channel  will  be  of  great  advan- 
tage to  rafts  and  flatboats  coming  down  on  the  so-called  <<rain  tides." 
The  amount  expended  during  this  fiscal  year,  $33.38,  was  on  account 
of  current  authorized  expenses.  No  channel  work  has  been  carried  on 
since  August,  1891,  the  available  funds  being  exhausted.  The  engineer 
property  pertaining  to  this  work  is  placed  with  other  property  in  charge 
of  watchmen  on  the  Oumberland  Eiver  as  a  measure  of  economy  and 
safety. 

A  small  outlay  is  absolutely  necessary  in  each  year  for  the  removal  of 
snags,  drift,  and  other  surface  obstructions  brought  down  by  the  annual 
floods,  as  is  common  to  the  mountain  streams  of  this  section,  and  thus 
to  maintain  the  channel  in  a  safe  navigable  condition. 

No  trips  wepe  made  during  the  fiscal  year  by  the  three  small  steam- 
boats that  usually  ply  at  irregular  intervals  on  the  Ganey  Fork  Biver 
during  the  Season  of  navigation.    As  stated  in  the  last  annual  report — 

The  commeroey  however^  has  consisted,  as  heretofore,  of  logs,  and  Inmber  in  rafls. 
but  the  merchants  state  that  rafts  reach  them  made  of  logs  Arom  the  Cnmberlana 
Riyer  and  its  several  tributaries,  and  that  they  have  no  means  whereby  to  report  sep- 
arately the  nomber  of  logs  or  rafts  received  from  the  Caney  Fork  River. 

Estimate  for  improving  Caney  Fork  River  from  its  mouth  to  Frank  Ferry..  $45, 228 

Amount  appropriated 25,600 

Amount  expended,  including  outstanding  liabUi ties 25, 000 

Money  statement 

Jnly  1, 1892,  balance  unexpended $53.38 

July  30,  1893,  amount  expended  during  fiscal  year 33. 38 

July  1, 1893,  balance  unexpended 20.00 

July  1,  1893,  outstanding  liabilities 20.00 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 228. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1895    20, 228. 00 
Submitted  in  compuanoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Li$i  of  Bteamhoats  (stem-wheel)  plying  on  Caney  Fork  River, 


Karoo. 


▲lex  Perry 

Ptaii 

J.J.Odil. 


Length. 

Breadth. 

Depth. 

Fert. 

J49.n 

140.0 
149.5 

Fut, 
28.6 
22.0 
28.5 

Feet. 
3.6 
2.7 
8.0 

Net 
tounnge. 


172.76 

TAW 

172.76 
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D  D  8. 

PRELIMINARY  EXAMINATION  OF  OHIO  RIVER  BETWEEN  LIVIKGSTON 
POINT  AND  THE  HEAD  OF  TENNESSEE  ISLAND,  WITH  THE  VIEW  OF 
PROTECTING  THE   HARBOR  AND   MARINE  WAYS  AT  PADUCAH,  KY. 

[Printed  in  Honae  Ex.  Doo.  No.  107,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Abmt, 
Washington^  J>.  C,  December  5,  1892, 

Sm:  I  have  the  honor  to  submit  herewith  a  copy  of  report  dat«d 
August  23, 1892,  by  Lieut.  Col.  Henry  M.  Robert^  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Ohio  River  between  Liv- 
ingston Point  and  the  head  of  Tennessee  Island  with  the  view  of  protect- 
ing the  harbor  and  marine  ways  at  Paducah,  Ky.,  made  to  comply  with 
provisions  of  the  river  and  harbor  act  approved  July  13, 1892 

It  is  the  opinion  of  Lieut.  Col.  Robert,  concurred  in  by  this  oflBc^, 
that  the  locality  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. 

Veiy  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretarg  of  War. 

report  of  lieut.  col.  henry  m.  robert,  corps  of  engineers, 

Engineer  Office,  U.  S.  Army, 
Xashville,  Teiin,^  August  23^  1S92. 

General  :  1  have  the  honor  to  submit  herewith  the  following  rei)ort 
of  a  preliminary  examination  of  the  "  Ohio  River  between  Livingii^toii. 
Point  and  the  head  of  Tennessee  Island  with  the  view  of  protect  in*r 
the  harbor  and  marine  ways  at  Paducah,  Ky.,?'  made  under  the  provi- 
sions  of  the  river  and  harbor  act  of  July  13, 1892. 

The  Tennessee  and  Ohiq  rivers  are  nearly  parallel  just  above  their 
junction,  the  narrow  peninsula  separating  them  being  known  as  Liv 
ingston  Point.  About  three-fouiths  of  a  mile  below  the  x>oint  begins 
Tennessee  Island,  which  is  about  2  miles  long  and  forms  the  protection 
to  Paducah  Harbor.  Below  Tennessee  Island  is  a  large  bar,  so  that 
vessels  have  to  go  below  this  bar  to  enter  the  harbor  from  the  Ohio, 
unless  they  enter  through  the  opening  between  Livingston  Point  and 
Tennessee  Island. 

The  advantage  to  be  gained*  by  closing  this  gap  is  that  the  junction 
of  the  Ohio  and  Tennessee  wilj  be  moved  some  miles  down  the  river  to 
below  Paducah,  so  that  its  harbor  will  be  kept  warmer  in  winter  and 
hence  freer  from  ice.  The  marine  railway  would  thus  be  insured  from 
being  ever  interfered  with  by  the  ice. 

Parties  interested  in  the  shipping  learning  that  I  was  in  Paducah 
protested  vehemently  against  the  tilling  up  of  the  gap  between  Ten- 
nessee Island  and  Livingston  Point,  claiming  it  would  greatly  damage 
Paducah.  I  found  the  lumber  interests  thoroughly  opposed  to  the 
so-called  improvement,  as  it  would  cut  them  oflf  from  the  Cumberland  and 
Ohio  rivers  for  their  supplies  of  logs,  as  the  rafts  would  have  to  go 
below  Paducah  in  the  Ohio  and  then  be  towed  several  miles  up  the 
Tennessee  to  about  opposite  the  gap  where  the  mills  are  situated.  The 
way  rafts  are  made  uj),  I  understand,  makes  this  •impracticable.  Now 
boats  going  up  the  Ohio  on  leaving  Paducah  usuallv  go  through  this 
gap. 
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The  width  of  this  gap  is  about  the  same  as  the  width  of  the  Ohio, 
and  the  cost  of  dosing  it  woukl  be  very  large.  I  do  not  know  the  aver- 
age depth  of  water  in  this  gap,  but  as  the  river  rises  from  40  to  60  feet 
the  dike  to  close  the  gap  would  probably  have  to  be  50  feet  high  and, 
say,  4,000  feet  long.  •  •  •  Judging  from  what  I  saw  in  Paducah 
the  "improvement"  would  meet  with  more  opposition  than  fiivor  fiom 
those  affected  by  it.  My  own  opinion  is  that  the  benefits  to  be  derived 
from  this  improvement  do  not  justify  its  great  cost  and  the  injury  that 
would  result  to  the  lumber  and  navigation  interests. 

By  these  reasons  I  am  led  to  report  that  solely  for  the  protection  of 
the  harbor  and  marine  ways  at  Paducah,  Ky.,  the  **Ohio  Eiver  between 
Livingston  Point  and  the  head  of  Tennessee  Island^  is  not  worthy  of 
improvement  by  the  General  Government. 

There  is  hereto  appended  a  copy  of  the  protest  against  the  so-called 
**  improvement,^  signed  by  some  of  the  most  prominent  citizens  of 
Paducah,  including  among  others  owners  and  masters  of  steamboats, 
manufacturers,  the  postmaster,  the  surveyor  of  customs,  the  publishers 
of  the  Dally  Standard,  and  two  of  the  officers  of  the  Paducah  Marine 
Railway  Company. 

Very  respectfully,  your  obedient  servant, 

IlENRY  M.  Robert, 
Lieut  CoL  of  Ungineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8,  A. 


PROTEST  OF  CITIZENS  OP  PADUCAH,  KY. 

Paducah,  Ky.,  Angutt  16, 189i, 

Dkar  Sir  :  During  your  late  visit  to  this  city  we  were  greatly  surprised  to  learn 
that  yoa  had  bceu  directed  by  an  act  of  Congress  to  make  a  preliminary  snrvey  of 
that  portion  of  the  Ohio  River  between  Livingston  Point  and  the  head  of  Tennes- 
see Island,  with  a  view  of  closing  the  chute  between  those  points  for  the  pnrpose  of 
protecting  the  harbor  and  marine  ways  at  Paducah. 

We  can  not  conceive  who  could  have  recommended  such  an  unwise  measure  to 
Congress,  and  feel  weH  assured  that  such  recommendation  was  made,  no  matter  by 
whom,  under  a  misapprehension  of  what  is  needed  for  the  Paducah  Harbor. 

The  closing  of  that  chute,  besides  coHting  a  vast  sum  of  money,  would  be  a  direct 
mid  great  injury  to  the  manufacturiu^  and  commercial  interests  of  Paducah,  and 
would  also  be  a  serious  hindrance  and  interference  with  the  navigation  of  the  Ohio 
and  Tennessee  rivers  in  this  vicinity.  We  hope,  therefore,  that  yon  may  find  it  con- 
sistent with  your  own  views,  sa  well  as  with  the  fact«  you  aAcertalneid  upon  your 
late  visit  here,  to  recommend  the  total  abandonment  of  the  project. 

The  best  thing  for  the  protection  of  the  Paducah  Harbor,  in  our  judgment,  would 
be  the  completion  of  the  work  already  begun  at  Livingston  Point,  so  as  to  prevent 
any  further  abrasion  or  washing  away  of  that  peninsula. 
We  have  the  honor  to  be,  very  respectfully, 
J.  H.  Fowler,  master  of  steamboats;  J.  C.  Cobb,  master  of  steamboats; 
Fowler,  Crumbaugh  il  Co.,  steamboat  owners;  Fowler  Wharf  Boat 
Company,  wharf- boat  owners;   S.  A.  Fowler,  secretary  Commercial 
Club;  J.  H.  Ashcraft,  agent  8t.  Louis  and  Tennessee  River  and  Nash- 
TiUe  and  Paducah  Packet  Companies;  T.  H  Pnryear.  L.  M.  Richs,  Ed. 
P.  Noble  Sc  Co.,  wholesale  grocers;  St.  Bernard  Coat  Company;  L.  J. 
Rouse,  £.  Farley,  manufacturer;   £.  Farley,  postmaster;   Dieday  & 
Vansendry,  publishers  Daily  Standard;  Ambrook  Sl  Rowell,  insur- 
ance and  real  estate  agents;  R.  J.  Rouse,  Langstaff-Orm  Manufac- 
turing Company,  manufacturiog  lumber,  sash,  doors  and  blinds;  H. 
M.  Orme,  member  city  council ;  John  R.  Puryear,  surveyor  of  customs, 
Paducah,  Ky. ;   Paducah  Marino  Railway  Company,  Wm.   Hughes, 
secretar>^  and  treasurer;  H.  H.  Graber,  superintendent  marine  rail- 
ways ;  Chas.  Reed,  ex-mayor  of  Paducah. 

Col.  Henry  M.  Roijkrt, 

IjHited  Stalett  Engint^r  Corps, 
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D  D  9. 

PRELIMINARY  EXAMINATION  OF  DUCK  RIVER,  TENNESSEE. 
(Piinted  in  Qoase  Ex.  Doc.  No,  33,  Fifty-second  CongreM,  second  session.] 

Office  of  the  Chief  qp  Engineers, 

United  States  Abbtt, 
Washingtony  JD,  (7.,  December  5, 1892, 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  October  7, 1892,  by  Lieut.  Col.  Henry  M.  Eobert,  Corps  of  Engi- 
neers, of  the  results  of  a  preliminary  examination  of  Duck  River,  T^- 
nessee,  made  under  his  direction  to  comply  with  provisions  of  the  river 
and  harbor  act  approved  July  13, 1892. 

I  concur  in  the  views  of  Lieut.  Col.  Robert  that  Duck  River  is  worthy 
of  improvement  by  the  General  Government.  He  states  that  ao  esti- 
mate of  cost  of  improvements  proposed  can  be  furnished  without  mak> 
ing  a  new  survey. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.y  Chief  of  £ngineer$, 

Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  op  lieut.  col.  henry  m.  robert,  corps  op  engineeb8. 

Engineer  Office,  U.  S.  Army, 

Nashville^f  Tenn.^  October  7, 1892. 

General  :  I  have  the  honor  to  submit  herewith  the  foUowing  report 
of  the  preliminary  examination  of  the  Duck  River,  Tennessee,  made 
under  the  provisions  of  the  river  and  harbor  act  of  July  13^  18^ : 

First  Lieut.  John  Biddle,  Corps  of  Engineers,  was  detailed  to  make 
the  preliminary  examination,  and  his  report  is  appended  hereto. 

Li  1879  Assistant  Engineer  D.  L.  Sublett,  under  the  direction  of 
Msg.  W.  R.  King,  made  quite  a  thorough  examination  of  the  Duck  River 
below  Centerville,  a  distance  of  68.5  miles.  (See  Report  of  Chief  of 
Engineers.  1880,  pp.  1681>1687.)  The  faU  in  this  distance  was  found 
to  be  122  leet.  Above  Centerville  the  river  has  not  been  deem^  capa 
ble  of  improvement  at  any  justifiable  cost.  Below  Centerville,  H^Jor 
King  estimated  the  river  could  be  made  navigable  for  half  the  year  at 
an  expense  of  $35,000,  and  when  $13,000  were  appropriated  and 
expended  he  report^  the  river  <Mn  a  fair  navigable  condition  from  Cen- 
terville to  its  mouth,"  and  that  '^  although  the  work  contemplated  in 
the  existing  project  has  not  all  been  done,  it  is  believed  that  the 
improvement  accomplished  wiU  answer  all  the  present  needs  of  oom- 
merce,  for  several  years  at  least."  (See  Report  of  Chief  of  Engineers, 
1893,  p.  1488.) 

Since  December,  1882,  no  work  has  been  done  on  the  river,  and  con- 
sequently it  is  again  badly  obstructed  with  snags  and  overhanging 
trees. 

Lieutenant  Biddle  states  that  ^^the  real  demand  for  improvement  is 
only  for  the  last  20  miles  of  the  river,  up  to  the  foot  of  Hackle  Shoal,  and 
especiaUy  from  the  mouth  of  Buffalo  River  dowuj  17  miles."    He  exam- 


APPENDIX   DD— BEPOBT  OF   CAPTAIN  BIDBLB.  2407 

ined  this  i>ortioii  of  the  river  and  is  of  opinion  that  the  river  is  worthy 
of  improvement  from  the  foot  of  Hackle  Shoal  to  its  moutlu 

•  •  •  •  •  •  • 

One  general  map  of  the  river  from  Genterville  to  the  Tennessee  Biver 
and  thirty-eight  detailed  sketches  of  the  principal  obstmctions  were 
made  in  connection  with  the  examination  of  1880,  so  that  there  is  no 
need  of  a  ftuther  survey  at  present. 

•  •  •  •  •  •  • 

The  Duck  Biver  runs  through  an  exceedingly  rich  agricultural  coun- 
try, the  resources  of  which  are  described  in  the  report  of  the  examina- 
tion made  in  1880.  The  commerce  on  the  river  is  but  slight,  only  one 
steamboat  navigating  it  at  present,  and  that  only  ascending  the  river 
10  or  12  miles.  The  proposed  improvement,  it  is  thought,  will  develop 
this  commerce. 

Based  on  the  aforementioned  facts  and  statements,  I  am  of  opinion 
that  the  Duck  Biver,  Tennessee,  is  worthy  of  improvement  by  the  Glen- 
eral  Government 

•     Yery  respectfully,  your  obedient  servant, 

Henby  M.  Bobert, 
LieuU  Col.  ofEngineen. 
Brig.  Oen.  Thomas  L.  Casbt, 

Chitf  of  Engineers^  U.  8,  A. 


bbpobt  of  likut.  john  biddlb^  corps  of  ek0inebr8. 

Sbptkmber  17;  1892. 

Colonsl:  I  have  the  honor  to  submit  the  following  report  of  ft  preliminary  exam- 
ination of  the  Dnck  River,  Tennessee: 

The  Dnck  River  rises  in  the  plateau  of  the  Cumberland  Mountains,  in  the  eastern 
part  of  middle  Tennessee,  flows  somewhat  north  of  west  through  tne  center  of  the 
state,  and  empties  into  the  Tennessee  River.  The  highest  point  to  which  it  has  been 
considered  navigable  is  Centerville,  68.6  miles  above  the  mouth. 

The  river  was  examined  ftt>m  Centerville  down  in  1879  (Report  of  Chief  of  Engi- 
neers, 1880,  p.  1C81.)  Attention  is  invited  to  this  report.  The  estimate  for 
improvement  was  $35,118.  Ten  thousand  dollars  were  appropriated  and  the  river  par- 
tially improved  over  the  whole  distance  mentioned.  Since  1883  no  work  has  been 
done.    The  work  in  the  upper  part  of  the  improved  river,  where  most  of  the  appro- 

f^riation  was  expended,  has  not  caused  any  development  of  navigation  and  is  not 
ikely  to  for  the  present. 

To  make  the  examination,  I  left  Nashville  September  14;  proceeded  to  Johnson- 
Tille,  which  is  the  point  of  transfer  to  the  railroad  of  the  Duck  River  commerce.  I 
obtained  all  the  information  possible  from  the  owner  of  the  only  steamboat  plying 
the  river  aud  from  other  inhabitants  interested.  Then,  with  a  pilot,  1  went  over 
the  river  from  Hurricane  Creek  to  the  mouth,  about  20  miles.  A  description  of  the 
river  with  its  shoals^  etc.,  is  ffiven  in  the  report  above  mentioned. 

The  channel  is  shiftinir.  llie  banks  are  cutting  badly  almost  the  whole  length 
gone  over.  Trees  are  falling  in  the  water  at  places,  but  as  a  rule  where  the  bank  is 
now  cutting  there  are  few  trees.    There  are  many  snags. 

'  The  only  steamboat  navigating  to-day  is  the  Ifffandot,  90  by  18  feet,  and  loading 
down  ioi^oT  9  feet.  During  the  last  season  she  carried  out  16,000  sacks  of  com, 
200,0(^  oak  staves,  and  one  load  of  hickory  spokes.  The  first  trip  was  made  January 
8  and  the  last  May  2, 1892.  Four  thousand  sacks  of  com  were  carried  out  by  another 
steamer.  A  number  of  lumber  rafts  are  brought  down  the  river.  The  Wyandot 
ascended  the  river  only  about  10  or  12  miles.  Boats  can  carry  only  small  loads  when 
navigating  Duck  River,  and  it  does  not  pay  them  to  go  far  upstream,  even  when  i>06- 
sible,  as  it  is  very  often  the  case. 

'I  he  real  demand  for  improvement  is  only  for  the  last  20  miles  of  the  river,  up  to  the 
foot  of  Hackle  Shoal,  and  especially  from  the  mouth  of  Buflfalo  River  down,  17  miles. 
The  people  along  this  part  of  the  river,  particularly  those  on  the  south  bank,  depend 
almost  entirely  on  the  river  transportation.  For  about  4  or  5  miles  up  Buffalo  Uiver 
the  farmers  would  probably  make  use  of  the  Duck  River  boata  if  they  ran  more  reg- 
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nlarly.  They  now  haul  produce  to  the  Tennessee  Rivor.  It  is  believed  among  the 
inhabitants  that  more  regular  boat  service  would  allow  the  developmeut  of  othec 
industries,  as  for  staves,  hoopH,  etc. 

In  view  of  these  facts,  I  consider  that  the  Duck  River  is  worthy  of  improvement  ts 
its  lower  course.  I  do  not  think  that  any  further  survey  is  necessary.  The  work  I 
would  recommend  would  be  simply  the  removal  of  snags  and  overhaii^pnff  trees, 
commencing  at  the  mouth  of  the  river  and  continuing  to  foot  of  Hacklo  Shoal^  aboot 
20  miles.  As  the  number  of  snags  changes,  any  estmiate  as  to  the  number  woaJd 
only  be  accurate  during  one  season,  and  for  that  reason  a  previous  survey  seew 
superfluous.  If  this  work  causes  a  development  of  oommerce,  farther  improvementi 
could  then  be  made. 

Very  respectfully,  your  obedient  servant, 

John  Biddle, 
Firtt  Lieut,  of  Enginten, 
Lieut.  Col.  Henry  M.  Robert, 

Cof^f  of  Engineeri. 


D  D  10. 


PRELIMINARY  EXAMINATION  OF  SEQUATCHIE  RIVER,  TENNESSEE. 
[Printed  in  House  Ex.  Doc.  No.  60,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Enoinebrs^ 

United  States  Army, 
Washingtonj  D,  0.,  December  5, 1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  August  23, 1892,  from  Lieut.  Col.  H.  M.  Robert,  Corps  of  Engi- 
neers, of  tiie  results  of  a  preliminary  examination  of  Sequatchie  River, 
Tennessee,  made  to  comply  with  the  provisions  of  the  river  and  har- 
bor act  approved  July  13, 1892. 

It  is  the  opinion  of  Lieut.  Col.  Robert,  concurred  in  by  this  oflSce, 
that  the  river  is  not  worthy  of  improvement  by  the  G^eral  Gtovern- 
ment. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.^  Chief  of  Engineert, 
Hon.  S.  B.  Elons, 

Secretary  of  War. 


bbpobt  of  lieut.  col.  henbv  m.  bobbbt,  cobps  of  enoinbebs. 

Enoineeb  Office,  U.  8.  Abmy, 
Nashville^  Tenn.^  Augmt  23^  1892. 

Genebal:  I  have  the  honor  to  submit  herewith  the  following  reprtl 
of  a  preliminary  examination  of  the  Sequatchie  River,  Tennessee,  made 
under  the  provisions  of  the  river  and  barbor  act  of  July  13, 1892: 

The  Sequatchie  Valley  is  about  70  miles  long  and  4  miles  wide,  run- 
ning in  a  southwesterly  direction  about  parallel  to  the  Tennessee 
River,  being  separated  from  it  by  Waldens  Ridge,  about  1,200  feet 
high.  The  Sequatchie  River  winds  its  way  down  this  valley  to  tbe 
Tennessee,  which  it  enters  about  3  miles  above  South  Pitt-sbnrg. 

The  hills  on  either  side  are  exceedingly  rich  with  coal  and  iron,  the 
coal  being  mainly  on  the  northwestern  side,  while  the  iron  is  on  the 
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opposite  side  of  the  valley.  The  accompauyiDg  letters  will  give  some 
idea  of  the  wealth  of  this  valley. 

The  drainage  area  of  the  Sequatchie  is  very  small  because  the  monu- 
tains  on  either  side  rise  up  from  the  valley  almost  vertically  to  their 
full  height,  so  that  the  slopes  are  all  from  the  valley.  At  Pikeville,  50 
miles  up  the  valley,  in  the  driest  seasons  the  river,  I  understand,  is 
about  30  feet  wide  and  4  inches  deep,  giving  a  cross-section  of  10  square 
feet.  At  Dunlap,  20  miles  by  railroad  down  the  valley,  the  river  was, 
as  near  as  I  could  judge  without  measuring,  about  100  feet  wide,  and 
i  was  informed  it  was  at  least  3  feet  deep.  For  about  4  miles  above 
Dunlap  the  river  maintains  this  width.  I  learned  from  one  of  the  en- 
gineers engaged  on  the  railroad  survey  that  it  is  about  100  feet 
wide  about  12  miles,  in  a  straight  line,  above  its  mouth  where  the  rail- 
road from  Victoria  to  the  Inman  mine  crosses  the  river.  Messrs.  Myers 
and  Perin  in  the  accompanying  paper  state  that  at  its  mouth  it  reaches 
a  width  of  300  feet,  whereas  Mr.  Smith  gives  its  greatest  width  at  150 
feet. 

About  a  dozen  milldams  are  scattered  along  the  river,  about  one-half 
the  number  being  above  Dunlap  and  the  other  half  below. 

Through  the  kmdness  of  Mr.  McDonald,  assii'tant  engineer  Nash- 
ville, Chattanooga  and  St,  Louis  Bailroad,  I  was  permitted  to  examine 
the  notebooks  of  the  survey  for  the  railroad  up  the  Sequatchie  Valley, 
and  thus  obtained  some  idea  of  the  fall  of  the  river.  The  railroad  sta- 
tion at  Whitwell  is  30.77  feet,  the  station  at  Dunlap  103.77  feet,  and 
the  station  at  Pikeville  253.77  feet  above  the  level  of  the  river  at  the 
bridge  where  the  Inman  Branch  Eailroad  crosses  the  Sequatchie  Biver, 
about  12  miles  in  a  straight  line  above  its  month.  The  river  is  assumed 
to  have  been  at  its  low-water  stage  when  the  level  was  taken  at  the 
railroad  bridge  August  23, 1882,  and  the  error  due  to  this  assumption 
does  not  probably  exceed  1  foot,  as  the  extreme  rise  of  the  river  is 
stated  to  be  about  12  feet. 

Low  water  at  the  mouth  of  the  Sequatchie  is  about  3.75  feet  above 
low  water  at  the  railroad  bridge  at  Bridgeport,  as  shown  by  the  Gov- 
ernment surveys,  and  connecting  at  the  latter  point  with  the  railroad 
survey,  we  find  that  the  fall  of  the  Sequatchie  from  'the  railroad  bridge 
to  its  mouth,  a  distance  of  about  12  miles,  is  about  17.50  feet.  I  was 
unable  to  ascertain  the  heights  of  the  railroad  stations  above  the  adja- 
cent river;  but,  from  the  best  information  obtainable  without  a  special 
survey,  it  seems  that  there  is  a  fall  in  the  river  of  about  140  feet  from 
Pikeville  to  Dunlap,  a  distance  of  20  miles  by  railroad,  and  a  fall  of 
about  70  feet  from  Dunlap  to  Whitwell,  about  15  miles,  and  a  fall  of 
about  30  feet  from  Whitwell  to  the  mouth  of  the  river,  a  distance  also 
of  about  15  miles  in  a  straight  line. 

It  is  desired  that  the  river  be  improved  up  to  Pikeville,  a  distance  of 
50  miles  by  land,  or  at  least  to  Dunlap,  about  30  miles  by  land.  Tlie 
fall  from  Pikeville  to  the  mouth  of  the  river  is  about  240  feet,  and  from 
Dunlap  to  the  mouth  the  fall  is  about  100  feet.  Messrs.  Myers  and 
Perin  state: 

The  gradient  of  the  stream  from  PikeviUe,  the  probable  head  of  nayigation,  is  6 
feet  to  tiie  mile,  ascertained  by  accurate  railway  leveling. 

More  than  fifty  years  ago,  it  is  asserted,  flatboats  were  built  on  this 
river,  loaded  with  the  products  of  the  country,  and  floated  down  the 
Tennessee,  Ohio,  and  Mississippi  to  New  Orleans,  where  the  freight 
and  boats  were  sold,  and  the  crews  came  back  as  far  as  Memphis  and 
then  footed  it  across  the  country  home  again,  supporting  themselves 
along  the  way  by  hunting.    The  State,  in  1S38,  appropriated  $5,000 
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for  the  improvement  of  this  river,  but  from  what  I  could  learn  it  prob- 
ably did  as  much  harm  as  good.  At  any  rate  the  river  has  not  been 
used  for  many  years. 

The  mineral  resources  of  the  valley  are  so  great  that  the  river  should 
be  improved  if  it  could  be  done  at  any  reasonable  cost.  But  from  Pike- 
ville  to  Dunlap,  though  fess  than  20  miles  by  railroad,  the  river  has  a 
fall  of  about  140  feet,  requiring  about  fourteen  locks  and  dams,  while 
the  low-water  channel  for  most  of  the  distance  varies  from  30  to  60  feet 
in  width,  from  the  best  information  I  can  get.  The  improvement  of 
this  portion  of  the  river  is  unquestionably  not  worth  what  it  would 
cost. 

Below  Dunlap.  or  probably  below  Mount  Airy,  5  miles  above,  the 
river  is  better,  oeing  probably  100  feet  and  at  places  150  feet  wide. 
Still  the  fall  is  very  great,  being  100  feet  from  Dunlap  to  the  mouth, 
requiring  10  locks  and  dams  to  make  this  jwrtion^  of  the  river  navi- 
gable. I  do  not  think  the  large  expenditure  required  for  this  im 
pro  vement  justifiable. 

For  the  above  reasons,  notwithstanding  the  great  resources  of  the 
valley,  I  am  of  opinion  that  the  Sequatchie  Biver,  Tennessee,  is  not 
worthy  of  improvement  by  the  General  Government. 

Appended  are  the  letters  of  Messrs.  Myers  and  Perin  and  Bei^jamin 
B.  Smith,  0.  B.,  herein  referred  to. 

Very  respectftdly,  your  obedient  servant, 

Henry  M.  Bobert, 

Lieut.  Col.  of  JEngineeri^ 

Brig.  Gen.  Thomas  L.  Oasey, 
Chief  of  Engineers^  U.  8.  A. 


JOIKT  LBTTBR  OF  MESSRS.   O.  C.  MYERS  AND  C.  P.  PERIN. 

PiKEViLLK,  Tenn.,  Jugusi  11,  1899. 

Dear  8ir:  In  reply  to  your  verbal  request  we  send  you  the  foUowing  facts  in  re- 
gard to  the  river  of  the  Sequatchie  Valley  ji^athered  from  the  most  reliable  sources: 

First.  This  river  flows  through  the  entire  length  of  the  valley,  about  80  miles, 
emptying  into  the  Tennessee  and  rising  in  the  Cumberland  Monntains  about  30 
miles  above  Pikeville.  Its  width  varies  from  50  feet  at  its  source  to  300  feet  at  the 
point  where  it  empties  into  the  Tennessee  River.  Its  crv>ss  section  at  PikeviUe  du- 
ring the  driest  times  is  30  feet  wide  by  4  inches  deep,  but  the  stream  gradually 
gamers  strength  as  it  anproaches  the  Tennessee.  The  gradient  of  the  stream  from 
Pikeville^  the  probable  head  of  navigation^  is  6  feet  to  the  mile,  ascertained  by  ac- 
curate railway  leveling.  The  current  is  ordinarily  no  swifter  than  that  of  the  Ten- 
nessee River. 

The  present  length  of  the  river  following  its  natural  channel  is  probablv  150 
miles.  The  banks  are  principally  of  sand  or  aUnvial  soil,  which  will  enable  the 
straightening  and  shortening  of  the  stream  to  be  accomplished  at  small  expense.  The 
average  deptli  of  this  stream  in  the  channel  is  3  feet. 

Second.  The  resources  of  the  valley  are  chiefly  agricultural,  the  valley  proper  be- 
ing from  3  to  5  miles  wide  its  entire  length.  It  is  bounded  on  the  east  by  Waldeai 
Ridge,  a  mountain  1,200  feet  high,  and  &om  12  to  15  miles  broa<l,  underlaid  with  the 
famous  red  fossiliferous  iron  ore,,  which  now  supplies  the  blast  furnace  of  the  Ten- 
nessee Coal,  Iron  and  Railway  Company  at  South  Pittsburg.  This  mountain  further 
furnishes  coal,  coke,  ore,  and  limestone  for  the  Rockwood  fhmaces ;  also  the  Dayton 
fnmaces. 

Said  vaUey  is  bounded  on  the  west  by  the  Cumberland  range  of  mountains,  1,100 
feet  high,  and  from  25  to  40  miles  wide  the  entire  length  of  the  vaUey,  exposing  on 
its  escarpment  from  Ave  to  eight  veins  of  coal,  one  i^i  which  is  the  famous  Sewanee 
coking  coal  vein. 

This  Cumberland  coal  field  is  practically  inexhaustible  and  contains  an  area  of 
6,000  square  milefl,  the  product  of  w  hich  will  tiltimately  supply  the  entire  South. 
This  field  is  accessible  all  along  the  Sequatchie  VaUey.    In  addition  to  the  above  re- 
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sonroes  wo  have  niiliuilted  qnantities  of  buildiug  and  paving  stones  now  being 
worked  at  Pikeville  and  distributed  along  the  entire  river. 

The  slopes  of  these  monntains  are  covered  with  every  variety  of  timber  known  in 
the  South.    Oak,  poplar,  ash,  walnut,  and  sycamore  abound. 

The  table-lands  upon  Waldens  Ridge  and  Cumberland  Mountain,  under  the  stim- 
ulus of  a  market  and  cheap  transpor^tion,  can  be  made  to  produce  all  varieties  of 
small  fruits  in  luxuriance,  as  well  as  vegetables.  Of  the  many  other  natural  resources 
not  mentioned  all  would  be  benefited  by  cheap  water  transportation  such  as  was 
enjoyed  by  the  inhabitants  prior  to  the  late  war. 
Very  respectfully,  your  obedient  servants, 

G.   C.  MYKR8. 

C.  P.  Pkuin. 
Col.  Hbnby  Martyn  Robert,  U.  8.  A. 


LBTTER  OF  MR.   BKNJABilN  B.   SMITH,   CIVIL  KNGIKEEB. 

Jasper,  July  iS9, 189S, 

DsAR  Sir:  Your  letter  requesting  data,  etc.,  in  regard  to  Sequatchie  River  came 
duly  to  hand.  Inclosed  yon  will  find  a  short  report  as  to  the  nature  of  the  river,  so 
far  as  I  can  get  it  from  information  picked  up  mainly  during  the  convention,  which 
met  at  Dunlap  early  in  the  spring.  Hoping  that  the  inclosed  information  will  be  of 
some  service. 

The  Seqnatehie  River,  more  correctly  in  the  Indian  Sec|uachee,  takes  its  rise  inthb 
extreme  northern  end  of  Sequatchie  Valley  and  following  a  southerly  and  some- 
what tortuous  course  of  100  miles  or  so,  empties  into  the  Tennessee  River  at  a  point 
about  3  miles  above  the  town  of  South  Pittsburg,  Tenn.  It  is  generally  supposed  to 
be  a  oontinuanoe  of  Lost  Creek,  made  famous  by  Craddock's  stories,  which  flowing 
due  north  on  the  northern  side  of  the  divide,  plunges  into  a  mountain  and,  flowing  un- 
der itself,  emerges  on  the  southern  side  of  the  divide,  forming  the  Sequatchie  River. 

As  far  back  as  the  SO^s  the  river  was  extensively  used  for  downstream  traffic,  tak- 
ing the  produce,  mainly  wheat,  of  the  rich  valley  to  the  Tennessee  River,  there  to 
meet  with  barges  bound  for  southern  and  western  ports.  Wheat,  com,  potatoes, 
chickens,  eggs,  spoke  and  stave  timber,  and  rafts  df  logs  were  shipped  in  abundance 
on  flush  stages.  An  appropriation  was  made  for  this  river  at  the  same  time  with 
other  rivers  of  the  State  by  the  State  of  Tennessee  and  expended  in  general  channel 
work.  No  appropriation  has  ever  been  made  by  the  General  Government,  so  far  as 
I  can  learn. 

The  project  proposed  by  the  convention  which  met  in  the  spring  of  1892  was  to 
slack  water  as  far  up  as  Dunlap,  a  distance  of  between  40  and  50  miles. 

The  river  follows  the  general  characteristics  of  rivers  in  this  section.  The 
banks  are  for  the  most  part  low  and  the  bottoms  of  considerable  extent.  Some  rocky 
bills  skirt  the  river  in  many  places  on  one  side  or  the  other.  At  these  points  the 
river  is  narrow  and  the  bed  rocky  and  channel  shallow.  The  river  is  obstructed  by 
rock  and  gravel  shoals,  in  some  places  the  channel  being  exceedingly  narrow  where 
an  island  obstructs  the  river.  So  far  as  I  can  learn  there  are  at  present  three  mill- 
dams  across  the  river  between  the  mouth  and  Dunlap;  the  mills,  I  believe,  are  in 
active  operation.  The  width  of  the  river  varies  from  about  60  to  150  feet.  The 
fall  Arom  Dunlap  to  the  Tennessee  will  probably  aggregate  in  the  neighborhood  of 
60  feet.  This  fall  is  mostly  confined  to  the  shoal  and  rocky  portions,  the  valley  in 
the  main  being  exceedingly  level,  the  river  flowing  for  long  stretches  through  alluvial 
banks  which  are  low,  but  stable  for  the  most  part. 

There  is  practically  no  commerce  at  present,  what  there  is  being  confined  to  raft- 
ing of  poplar,  with  some  oak  and  gum,  during  high- water  seasons. 

The  object  for  clearing  the  river  is  to  reduce  the  exorbitant  irei^ht  rates  of  the 
Jasper  branch  of  the  N.  C.  <&  St.  L.  R.  R.,  which  has  no  competition  and  charges 
what  it  chooses.  The  traffic  of  this  road  is  considerable,  the  main  freight  being  the 
output  of  the  Inman  mines  belonging  to  the  Tennessee  Coal,  Iron,  and  Transporta- 
tion Comnany.  There  are  coal  and  iron  mines  also  at  Dunlap,  Sequatchie,  and  near 
Jasper.  Most  of  these  mines  are  at  present  idle,  owing  to  the  enormous  freight 
charges. 

The  river  could  be  made  navigable  for  the  greater  portion  of  the  vear  by  a  com- 
bination of  snagging  and  channel  work  with  slack  water  where  the  shoals  are  rocky 
and  the  river  is  wide  and  shallow. 

The  mineral  resources  of  the  Sequatchie  Valley  are  simply  enormous.  Coal  and 
iron  are  found  in  great  abundance,  both  on  the  Walden  Ridge  and  the  Cumberland 
Plateau* 


'2412      REPORT  OP  THE   CHIEF   OP   ENGINEERS,  U.  8.  ABMT. 

In  tbe  apper  valley  considerable  wheat,  oats,  grass,  some  c«m,  and  eatile  an 
raised.  In  the  lower  valley  the  farming  industries  are  confined  to  com  cropping, 
with  a  little  grass  and  some  cattle,  chickens,  eggs,  etc.  There  is  yet  some  eoouid* 
erable  amount  of  merchantable  timber  on  the  upper  portions  of  the  river. 

Cpl.  Tomlinson  Fort,  of  Chattanooga,  is  chairman  of  Sequatchie  River  improre- 
ment  committee,  and  could  furnish  you  with  all  the  names  you  could  desire. 
Very  resptoctfully, 

BxNJ.  B.  Shit^x  C  £ 
Lieut.  Col.  Henry  M.  Robert, 

Corps  of  Engineers,  U,  8,  A, 


D  D  II. 


PRELIMINARY  EXAMINATION  OF  HIWASSEE  RIVER,  IN  TENNESSEE, 
FROM  ITS  CONFLUENCE  WITH  THE  TENNESSEE  RIVER  TO  THE  MOUTH 
OP  THE  OCOEE  RIVER. 

[Printed  in  House  Ex.  Doc.  No.  27,  Fifty-second  Congress,  second  sassion.) 

Office  of  the  Ohief  of  ENaxNEERs, 

United  States  Army, 
Washingtonj  J>.  (7.,  December  5, 1892. 

Sib:  I  have  the  honor  to  sabmit  herewith  a  copy  of  report,  dat<ed 
August  22, 1892,  by  Lieut.  Col.  Henry  M.  Bobert,  Corps  of  Engineers, 
of  preliminary  examination  of  Hiwassee  Biver,  in  Tennessee,  ^m  \U 
confluence  with  the  Tennessee  Biver  to  the  mouth  of  the  Ocoee  Biver. 
provided  lor  by  the  river  and  harbor  act  approved  July  13, 1892. 

It  is  the  opinion  of  Lieut.  Col.  Bobert,  concurred  in  by  this  office, 
that  the  river  is  worthy  of  improvement  by  the  General  Government. 
An  estimate  of  $2,000  is  submitted  as  the  cost  of  the  survey  neces- 
sary in  order  to  prepare  plan  and  project  with  estimate  of  improve- 
ment proposed. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.^  Chief  of  Engineen. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  of  LIEUT.  COL.  HENRY  M.  ROBERT,  OORPS  OF  BNGINSSBS. 

Engineer  Office,  IT.  8.  Army, 
Na^hvillej  Tenn.^  Atigtist  22^  1892. 

General  :  I  have  the  honor'to  submit  herewith  the  following  report 
of  a  preliminary  examination  of  the  ^^  Hiwassee  Biver,  in  Tennessee, 
from  its  confluence  with  the  Tennessee  Biver  to  the  mouth  of  the  Ocoee 
Biver,''  made  under  the  provisions  of  the  river  and  harbor  act  of  July 
13, 1892. 

The  Hiawassee,  or,  as  it  is  more  commonly  written,  Hiwassee  Biver, 
rises  in  the  mountains  of  the  Blue  Bidge,  -in  western  North  Carolina 
and  northern  Georgia,  whence,  flowing  in  a  northwesterly  direi'tiou,  it 
breaks  through  the  Unaka  Bange  and  enters  the  Tennessee  Biver  36 
miles  above  Chattanooga  and  148  mUes  below  Knoxville.  The  Hiwas- 
see receives  the  tributary  waters  of  the  Ocoee  about  12  miles  above 
Charlest/On  and  6  miles  below  Savannah  Ford  or  Farm,  which  is  held  to 
be  the  head  of  navigation.  Below  the  Savannah  Farm  the  Hiwassee 
is  of  good  capacity  ror  the  passage  of  the  flatboats  that  run  above  and 
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below  Charleston.  The  Hiwassee  Biver  has  already  received  the  fa- 
vorable consideratioii  of  Congress,  as  ten  appropriations^  aggregating 
tbe  sum  of  $36,500,  were  made  from  1876  to  1890,  for  its  improvement. 
This  sum  has  been  expended  to  the  advantage  of  its  commerce  and  navi- 
gation.   (See  Annual  Beport  of  the  Chief  of  Engineers,  1892.) 

At  present  the  Tennessee  Biver  Transportation  Company  of  Chatta- 
nooga has  one  steamboat  plying  between  Chattanooga  and  the  Savan- 
nah Farm,  though  during  high  stages  of  the  river  the  company  is  com- 
pelled to  make  transfer  of  freight  to  another  of  their  boats  at  Charles- 
ton, by  reason  of  the  obstructive  character  of  the  bridge  of  the  East 
Tennessee,  Virginia  and  North  Georgia  Bailway  at  thi^  point,  this 
bridge  having  no  draw. 

The  Tennessee  Biver  Transportation  Company  reports  the  moving 
of  17,628  tons  of  miscellaneous  freight  during  the  year  ending  June  30, 
1892.  The  Loomis  and  Hart  Manufacturing  Company,  of  Chattanooga, 
states  that  about  3,000  tons  of  logs  were  received  fh)m  this  river  dur- 
ing the  same  period.  To  this  commerce  should  be  added  that  brought 
down  by  the  numerous  fiatboats  and  keelboats,  the  full  amount  of 
which  it  has  been  impossible  to  collect,  though  it  is  estimated  that  150 
carloads  of  grain,  besides  large  quantities  of  hay  and  other  merchan- 
dise, have  been  thus  brought  to  a  market. 

'In  view  of  these  facts  it  has  not  been  deemed  necessary  to  make  an 
additional  examination  by  actual  passage  over  the  entire  length  of  the 
stream  belween  the  i)oints  designated.  The  engineer  oflicer  in  charge 
has  recently  inspected  the  work  in  progress  at  Matthew  Shoals,  about 
13^  miles  from  the  mouth  of  the  river,  and  the  river  between  that  point 
and  Charleston,  about  12  miles  above. 

Based  on  the  tbregoing  facts  and  statements  relative  to  its  present 
and  prospective  commerce,  I  am  of  opinion  that  the  ^<  Hiwassee  Biver, 
firom  its  confluence  with  the  Tennessee  Biver  to  the  mouth  of  the  Ocoee 
Biver,*'  is  "worthy  of  improvement  by  the  General  Government,'*  and 
recommend  that  a  survey  be  made  from  its  mouth  to  the  Savannah 
Farm,  the  head  of  navigation,  at  a  cost  of  about  $2,000,  Including  the 
expenses  incident  to  the  preparation  of  estimates  and  submission  of  a 
project  for  the  radical  improvement  of  this  river  between  the  points 
last  named. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobbbt, 

LieuU  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 


D  D  12. 


PRELIMINARY  EXAMINATION  OP  EMORY  RIVER,  TENNESSEE,  FROM  ITS 

MOUTH  TO  HARRIMAN. 

(Printed  in  Honse  Ex.  Doc.  No.  21,  Fifty -second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

ITnited  States  Army, 
Washington^  D.  C,  December  5, 189JS. 

Sir:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  August  22, 1802,  by  Lieut.  Col.  Henry  M.  Bobert,  Corps  of  En- 
gineersy  of  the  results  of  preliminary  examination  of  Emory  Biver, 
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TenneBsee,  from  its  mouth  to  Harriman,  made  under  Iiis  direction  to 
comply  with  provisions  of  river  and  harbor  act  approved  July  13, 1892. 
Lieut.  Col.  Robert  states  that  in  his  opinion  Emory  River  is  worthy 
of  improvement  by  the  General  Government,  provided  it  can  be  done 
at  a  reasonable  cost,  wbich  can  only  be  determined  by  a  survey  made 
during  low  water,  for  which  he  submits  an  estimate  of  $600. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Bngineert, 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


REPORT  OF  LIEUT.  OOL:  HENRY  M.  ROBERT,  CORPS  OF  ENGINSRBS. 

Engineer  Office,  U.  8.  Army, 

Nashville^  Tenn.^  August  22j  1892. 

General:  I  have  the  honor  to  forward  herewith  a  rex)ort  of  a  pre- 
liminary examination  of  the  "Emory  River,  Tennessee,  from  its  mouth 
to  Harriman,''  made  by  First  Lieut.  John  Biddle,  Ck)rp8  of  Engineers, 
in  compliance  with  the  river  and  harbor  act  of  July  13, 1^92. 

The  Emory  Eiver  enters  the  Clinch  about  4  miles  above  the  point 
where  the  latter  river  enters  the  Tennessee.  Kingston,  on  the  Olinch 
Eiver,  1  mile  above  it&  mouth,  has  regular  steamboat  connection  with 
Loudon  above  and  Ohattanooga  below,  both  on  the  Tennessee  Eiver. 
Harriman  is  on  the  Emory,  about  8  miles  from  its  mouth  and  within 
11 J  miles  of  Kingston,  by  water;  the  town  extends,  with  its  additions, 
from  Emory  Gap  down  the  river  for  about  3^  miles,  and  it  is  said  to 
contain  from  4,000  to  5,000  iuhabitauts  and  has  excellent  railroad  connec> 
tions.  There  are  large  quantities  of  iron  and  coal  in  its  vicinity  that 
would  be  affected  by  the  improvement  of  the  I^mory,  The  advantages 
to  be  derived  are  fully  stated  in  the  letter  hereto  appended  of  Mr,  James 
Hay  ward,  assistant  manager,  to  the  general  manager  of  the  East  Ten- 
nessee Land  Company. 

Lieutenant  Biddle  recommends  a  survey  of  the  river  firom  the  gap,  or 
Harriman,  to  its  mouth. 

The  existing  commerce  of  the  Emory  River  is  now  small,  but  the 
prospective  commerce  will  be  largely  increased  by  the  opening  up  of 
the  iron,  coal,  and  lumber  trade  incident  to  an  improved  river  channel 

For  the  reasons  given  above  I  am  of  opinion  that  the  **  Emory  Eiver, 
from  its  mouth  to  Harriman,''  is  "worthy  of  improvement  by  the  Gen- 
eral Government,''  provided  it  can  be  done  at  a  reasonable  cost,  which 
can  only  be  determined  by  a  survey  made  during  low  water,  which  I 
recommend  to  be  made  at  a  cost  not  to  exceed  $6^,  including  the  coat 
of  submitting  plan  and  estimate  for  its  improvement. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Egbert, 

Lieut.  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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rkport  of  ubut.  johx  bidduf,  corps  ov  bngin^bs. 

August  6,  1892. 

Colonkl:  I  have  the  honor  to  snhmit  the  following  report  of  the  prelimSnarj 
examination  of  the  ''Emory  River,  Tennessee,  from  its  month  to  Uarriman/' 

The  examination  was  made  from  July  23  to  25.  I  visited  the  city  of  Harriman, 
conversed  with  persons  interested  in  its  commerce,  and  went  over  the  river  in  a  row- 
boat.  I  had  the  assistance  of  the  chief  engineer  of  the  East  Tennessee  Land  Com- 
panv,  Mr.  J.  P.  Snverkrop,  w  hu  has  been  at  the  city  since  it  was  first  bnilt  and  is 
'well  acquainted  with  the  river.  I  also  discussed  the  subject  with  Capt.  W.  P.  Rose, 
manager  of  the  Emory  River  Packet  Company. 

A  map*  of  the  river  and  the  countrv  adiacent  and  a  statement  of  the  advantages 
to  Harriman  of  an  improvement  in  the  Emofy  River,  both  prepltred  in  the  office  of 
the  East  Tennessee  Land  Company,  are  submitted. 

On  the  day  of  examination  the  river  was  about  2  feet  above  low  water,  so  that  the 
shoals  could  not  be  seen  as  well  as  if  the  water  had  been  lower.  The  low- water  depths 
as  given  are  therefore  only  approximate,  deduced  from  statements  made  by  well- 
informed  persons  and  from  the  depths  actually  measured.  It  was  impossible  at  that 
stage  of  water  even  to  approximate  to  the  fall. 

Xne  Emory  River  rises  m  Cumberland  Coun^,  Tenn.,  flows  through  Morgan  and 
Roane  counties,  crossin^^  Waldens  Ridge  at  Emory  Gap,  and  empties,  Hi  miles 
below,  into  the  Clinch  River  Si  miles  above  Kingston.  The  Clinch  Joins  the  Tennes- 
see River  about  1  mile  below  Kingston.  The  city  of  Harriman  lies  on  the  left  bank 
of  the  Emory,  extending  with  its  additions  for  about  3^  miles  below  the  gap. 

'JTbe  highest  point  to  which  boats  have  ascended  is  said  to  be  the  gap.  The  head 
of  navigation  is  usually  considered  as  at  Webster,  formerly  Barton  Landing,  4  miles 
farther  dovm,  or  7i  miles  above  the  mouth.  The  area  drained  by  the  Emory  River  is 
not  large  and  it  is,  consequently,  subject  to  sudden  rises  and  faUs,  and  becomes  very 
low  in  dry  weather.  The  principal  tributary  is  the  Little  Emory,  about  4  miles 
above  its  mouth,  a  small  creek  that  brings  but  little  water  at  low  stages. 

The  Emory  River  varies  in  width  from  75  to  100  feet  above  the  Little  Emory :  it 
then  widens  out,  and  at  the  mouth  is  over  200  feet  wide.  The  banks  are  15  to  25  feet 
high,  well  wooded,  and  permanent.  Blnflfs  occur  from  time  to  time,  so  that  there  is 
plenty  of  stone  for  dnms.    There  are  many  overhang^g  trees  and  a  few  snags. 

The  point  which  it  is  desired  to  make  the  head  of  navigation  is  below  Mees  Ferry, 
2^  or  3  miles  above  Webster.  From  this  point  for  one-half  mile  downstream  the 
water  forms  a  pool  100  feet  wide  with  a  depth  of  3  to  10  feet.  Opposite  the  first 
branch,  called  HuUard  Branch,  is  a  shoal  6(X)  feet  long,  with  a  prooable  depth  of 
0.5  to  1  foot,  and  numerous  bowlders.  Below  the  shoal  the  water  deepens,  and  for  1 
mile  is  good  water,  with  occasional  bars  and  reefs.  Then  occurs  for  1,500  feet  a  suc- 
cession of  short  shoals  and  pools,  with  a  depth  of  0.5  to  1  foot  at  low  water,  a  narrow 
channel  and  numerous  bowlders.  At  the  next  branch,  called  Robinson,  is  a  shoal 
300  feet  long,  depth  of  6  inches  to  1  foot,  with  numerous  bowlders,  and  one-fourth 
mile  lower  down  another  similar  shoal  for  100  feet.  Below  the  latter  shoal  is  Web- 
ster. From  this  point  to  the  mouth,  7^  miles,  the  water  is  generally  good,  except  at 
two  places.  The  first  is  three- fourths  of  a  mile  below  Webster,  where  a  short  shoal 
of  50  feet  will  give  a  probable  depth  of  12  to  18  inches,  and  the  second  is  below  the 
mouth  of  the  Little  Emory,  where  there  are  some  shallow  bars  and  reefs.  Over  the 
rest  of  the  river  there  may  have  to  be  removed  occasional  bowlders,  but  the  water 
seemed  good. 

The  current,  except  at  the  shoals,  is  very  sluggish.  The  backwater  of  the  Clinch 
makes  itself  felt  at  least  as  far  as  Webster. 

Aji  examination  of  the  river  was  made  in  1876  by  Mr.  William  M.  Qordon,  assistant 
engineer,  and  published  in  report  of  Maj.  Walter  McFarland,  Corps  of  Engineers. 
The  cost  of  improvement  was  estimated  at  $12,000,  but  it  is  stated  that  no  public 
interest  demanded  it.  (See  Report  of  Chief  of  Engineers,  1876,  p.  745,  et  Beg.) 
Since  that  date  Harriman  has  been  built..  Started  in  1890  by  the  East  Tennessee 
Land  (Company,  it  claims  now  4,000  to  5,000  people,  and  has  various  industries.  It 
has  railroad  connection  with  the  Cincinnati  Southern  and  the  East  Tennessee,  Vir- 
ginia and  Georgia  railroads,  and  has  a  belt  line  called  the  Harriman  Coal  and  Iron 
Railroad,  extending  along  the  river  bank  in  front  of  the  city.  This  latter  road  is  in 
part  built  out  to  the  Brushy  Mountain  coal  fields,  passing  close  to  Webster.  These 
coal  fields  are  said  to  be  very  extensive  and  to  give  an  excellent  qnalitv  of  coal. 

At  present  coal  is  bronght  by  a  trolley  from  a  mine  directly  across  the  river  from 
the  city.    A  wa^on  bridge  across  the  river  is  contracted  for. 

A  tnuisportation  line,  calleil  Emory  River  Packet  Company,  has  two  boats  that 
run  daily  from  Kingston  to  Loudon,  Tenn..  and  also  at  times  to  Harriman.  It  was 
intendea  to  nm  regularly  to  Harriman  ns  long  as  the  river  allowed.    That  it  is  not 

•  Not  printed. 
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(lone  is  dne^  as  told  me  by  the  manager,  to  the  fact  that  they  can  not  go  above  Web- 
ster, and  the  belt  line  is  not  yet  extended  to  that  point,  and  to  the  sudden  falls  in 
water,  incident  to  the  Emory  River,  making  it  dangerous  to  remain  in  the  river  all 
night.  The  completion  of  the  belt  line  and  the  improvement  of  the  river  wonld, 
Capt.  Rose  says,  cause  the  boats  to  run  regularly. 

The  advantages  to  Harriman  of  good  navigation  are  given  in  appendeil  statement. 
They  lie  generally  in  the  reduction  of  rates  ooth  for  land  and  water  transportation 
and  4u  affording  a  better  outlet  for  the  products  of  the  Upper  Tennessee  Valley. 
More  especially  would  this  be  the  case  when  the  projected  furnace  is  built.  Araoiij; 
the  best  and  most  abundant  ores  on  the  Tennessee  River  are  those  from  Kureka  and 
adjacent  mines,  3  miles  above  the  mouth  of  the  Clinch  River,  and  thus  15  miles  fh>ui 
Harriman.  If  this  ore  can  be  brought  by  barges  and  worked  with  Brushy  Mountain 
coal,  successful  furnaces  might  be  established. 

The  river  likewise  would  afford  an  outlet  for  coal,  iron,  and  other  products.  Onct 
connected  with  the  Tennessee  River,  navigation  becomes  continuous  to  the  Ohio  and 
Mississippi  rivers. 

Kingston,  the  county-seat  of  Roane  County,  would  profit  by  being  brought  wiUiin 
II  miles  by  water  transportation  of  railroads,  while  now  connection  is  made  with 
Loudon,  25  miles  distant.  The  principal  business  of  Kingston  is  lumber  and  tlie 
trade  at  present  is  very  dull. 

If  navigation  can  be  obtained  at  a  reasonable  cost,  I  am  of  the  opinion  that 
improvement  should  be  nudertaken.  I  am  in  doubt  whether  absolute  lo w>water  naTi- 
gation  can  be  secured  by  channel  work,  even  up  to  Webster,  and  whether  farther 
than  that  point  profitable  navigation  can  be  sure  at  2  or  3  feet  on  the  gauge.  .\n 
examination  at  low  water  would  have  to  determine  these  points.  Kreu  if  the 
improvement  were  limited  to  removing  bowlders  and  cutting  trees  it  would  be  of 
advantage.  It  seems  probable  that  a  single  lock  and  dam  at  Kingston  would  back  np 
water  sufficient  to  make  the  Emory  navigable.  This  would,  however,  be,  of  ooorsr. 
very  expensive,  but  would  be  a  satisfactory  solution. 

There  is  a  bar  in  the  Clinch  River  about  one-half  mile  below  the  Emory  that  will 
have  to  be  removed  for  low-wat«r  navigation.  The  project  of  the  improvement  of 
the  Clinch  contemplates,  however,  a  low- water  depth  of  2  feet,  and  work  is  being 
carried  forward  on  that  basis. 

I  therefore  recommend  that  a  survey  be  made  of  the  Emory  River  fVom  the  gap  to 
its  mouth,  on  which  to  base  project  for  improvement.  This  survey  will  t^ike  alM>at 
two  weeks'  work  and  will  cost  about  $600.  It  should  be  made  in  the  autumn  when 
the  river  is  more  likely  to  be  low. 

Very  respectfully,  your  obedient  servant, 

JOMK  BlDDLR, 

First  Lieutenant  of  Engincen, 
liient.  Col.  Henry  M.  Robert, 

Corps  of  Engineers, 


LETTER  OF  MR.  JAMES   IIAYWARD. 

[Bast  Tennessee  Land  Compauy ;  office  of  W.  H.  Kusisell,  general  manager;  J.  D.  Roberte,  uaitUat 

general  manager.] 

Harriman,  Tenn.,  Julg  57, 189S, 

In  my  report  to  you  upon  the  probable  effect  of  making  such  improvements  in  the 
Emory  River  as  to  render  that  river  navigable  to  Harriman,  most,  if  not  all  of  the  year, 
the  limited  time  at  my  disposal  must  be  my  excuse  for  any  inaccuracies  or  oniissionK 

Assuming  that  such  river  improvements  have  been  made,  I  shall  first  consider  the 
effects  on  north-bound  traffic.  The  city  of  Harriman  would  probably  look  to  the 
southeast  for  all  its  supplies  in  the  way  of  cereals,  hay,  and  dressed  meats,  and  for 
most  of  its  vegetables.  Our  flour  mill  would  draw  from  the  Sweetwater  Valley  from 
75,000  to  100,(X)0  bushels  of  wheat  annually.  The  local  consumption  is  about  20,000 
bales  of  hay,  and  the  corn,  oats,  potatoes,  and  other  supj^lies  requisite  for  meeting  the 
demands  of  a  city  of  5,000  inhabitants  would  collectively  amount  to  a  very  large 
tonnage.  Further,  the  natural  outlet  for  the  hard- wood  lumber  business  of  Kingston 
would  then  be  by  water  to  Harriman,  thence  by  rail.  This  trade,  on  the  present l>asi« 
of  business,  would  require  millions  of  feet  of  hard  wood,  and  under  the  stimulus  of 
such  advantages,  this  trade  would  be  doubtless  increased  considerably.  Again 
transportation  would  be  opened  up  for  a  bed  of  very  fine  bro wnstone  near  Kingston, 
where  for  6  or  8  miles  the  stratum  is  exposed,  varying  from  50  to  100  feet  in  thick- 
ness. This  brownstone  is  rich  in  color,  of  oven  grain,  and  easily  qnarried  and 
worked ;  and  has  the  peculiar  merit  of  growing  harder  under  expoBure^  a  rare  qnalitr 
in  this  class  of  minerals,  but  one  which  would  materially  assist  in  introdncing  it 
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into  general  use.    As  yoa  oan  tee,  the  possible  toonaffe  of  this  material  is  enormous^ 

Bat  perhaps  the  greatest  advantage  to  accrue  to  the  city  of  Harriman  from  these 
improvements  would  he  in  connection  with  the  iron  and  coal  interests.  When  our 
blast  furnace  is  completed,  it  will  require  daily  for  every  day  in  the  year,  at  least 
300  tons  of  ore,  or  more  than  100,000  tons  in  a  year,  which  should  naturally  come 
from  our  mines  now  in  operation  to  this  place  by  water.  There  would  also  be  opened 
to  us  ohean  transportation  for  tanbark,  Tennessee  marble,  and  a  variety  of  mate- 
rials needed  by  our  various  factories. 

Turing  now  to  the  other  side  of  the  case  and  considering  the  advantage*  of 
shipping  out  of  this  territory  by  means  of  water,  we  discover  that  a  cheap  outlet 
would  tnns  be  afforded  generally  for  all  our  manufactured  products,  and  for  all 
our  raw  material:  and,  naturally,  because  we  are  in  the  heart  of  the  territory 
toward  which  to-day  a  large  part  of  the  Union  now  turns  to  supply  itself  with 
coal,  coke,  iron  ore,  and  the  various  kinds  of  lumber  and  tanbark,  it  is  not  too 
mucn  to  say  that  a  rate  of  freight  could  then  be  had  from  our  coal  fields  to  Chatta- 
nooga that  would  be  profitable  to  the  navigation  company^  and  yet  so  low  as  to  be 
below  the  cost  of  handling  the  same  by  rail.  It  this  position  is  correct,  it  could 
hardly  be  two  years  before  cities  like  Chattanooga  would  get  their  coal  supplies 
entirely  by  water.  Furthermore,  the  cities  along  the  Mississippi  River,  which  now 
use  for  making  gas  the  bituminous  coals  found  in  our  ran^e  of  mountains,  would 
find  us  lively  competitors  with  Pennsylvania  and  West  Virginia  for  their  trade; 
and  as  we  would  have  an  all- water  connection  between  our  mines  and  those  cities, 
it  mi|;ht  naturally  be  expected  that  we  would  gain  at  least  our  share  of  the  business. 
The  fact  that  our  coal  makes  a  superior  quality  of  coke,  the  cost  of  which  material 
is  doubled  to  most  places  in  the  Mississippi  Valley  by  reason  of  the  high  freights 
necessarily  paid,  should  enable  us  to  sell  large  quantities  of  this  material  by  reason 
of  the  relatively  cheaper  freight  rate  which  water  transportation  would  enable  us 
to  get. 

Under  this  rate  we  would  at  once  find  customers  in  Rockwood,  Dayton,  Chatta- 
nooga, South  Pittsburg,  and  other  such  places,  so  that  it  is  upon  a  careful  estimate 
by  our  mining  expert  that  we  may  safely  expect  to  ship  annually  100,000  tons  of 
coal,  25,000  tons  of  coke,  75,000  tons  of  iron  ore,  and  10,000  tons  of  iron  product. 
The  last  item  would  include  a  fair  proportion  of  the  articles  manufactured  by  the 
Hoe  and  Tool  Works,  the  Gibson  Agncnitural  Works,  the  Duthie  Machine  and  Foun- 
dry Company,  and  the  Lookout  Rolling  Mills;  and  the  same  entry  to  outside  mar- 
kets would  be  afibrded  our  furniture  nictory,  our  ice  company,  and  all  our  other 
manufacturing  interests. 

In  the  above  I  have  attempted  to  set  forth  in  a  general  way  the  benefits  of  the 
proposed  improvements  that  may  be  expected  by  the  citizens  of  Harriman.  It  is 
proper  to  say  in  this  connection  that  the  town  of  Kingston  has  a  merchandise  busi- 
ness of  at  least  $125,000  annually,  and  as  Harriman  is  now  the  nearest  railway  sta- 
tion to  that  town,  this  business  would  naturally  go  to  Kinfl;ston  by  water  from  here, 
and  it  would  so  go  to-day  could  water  connection  be  relied  upon  for  most,  if  not  all, 
of  the  year.  Upon  a  fair  estimate  the  business  of  Kingston  above  referred  to  won  Id 
amount  to  at  least  1,250,000  pounds  of  freight  each  year. 

All  of  which  is  respectfully  submitted. 

James  Hayward, 
A$9i$tani  Manager, 

W.  H.  RU88BLL,  Esq., 

General  Manager. 
BNG  93 152 
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IMPROVEMENT  OP  TENNESSEE  RIVER  BETWEEN  CHATTANOOOA,  TENN., 

AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA. 


REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1893. 


IMPROTEBfSNTS. 


1.  TenneaseeRiTer  bet  ween  ChattaDOOgfty 
Tenn.,  and  foot  of  Bee  Tree  Shoals, 
Alabama. 


2.  Operating  and  care  of  Mntole  Shoals 
Canal,  Tennessee  River. 


Enoinebr  Oppiob,  TT.  S.  Army, 

Florence^  Ala.,  July  6, 1893. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  improvement  in  my  charge  for  the  fiscal  year  ending  Jane 
30, 1893. 

•  •  '  •  •  •  •  • 

Very  respectfally,  your  obedient  servant, 

Geo.  W.  Goethals, 
Captain^  Corps  of  Engineers. 
Brig.  Q^n.  Thomas  L.  Casey, 

Chief  of  Engineersy  U.  8.  A. 


E  E  I. 

IMPROVEMENT  OF  TENNESSEE  RIVER  BETWEEN  CHATTANOOGA,  TENN., 
AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA  (260   MILES). 

The  river  and  harbor  act  of  July  13, 1892,  contained  the  following 
item: 

Improying  Tennessee  River,  below  Chattanooga,  Tennessee :  Continning  improTe- 
menlL  five  hnndred  thoosand  dollars,  of  which  twenty-five  thoosand  dollars  may  be 
used  in  continning  the  work  at  Livingston  Point,  Kentucky. 

Of  the  amount  appropriated  as  above  the  sum  of  $475,000  was  allotted 
to  the  portion  of  the  river  between  Chattanooga,  Tenn.,  and  the  foot  of 
Bee  Tree  Shoals,  Alabama.    This  allotment  was  divided  as  follows : 

1.  From  Chattanooga,  Tenn.,  to  Decatnr,  Ala.  (180  miles) $75, 000 

2.  FromDecatnr,  Ala.,  to  Florence,  Ala.  (50  miles) 100,000 

3.  From  Florence,  Ala.,  to  the  foot  of  Bee  Tree  Shoals  (30  miles) 300, 000 
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1.  OHATTANOOaA,  TENN.,   TO  DECATUR,  ALA* 

The  serious  obstmctions  to  continaons  navigation  through  thi&  ser 
tion  of  the  river,  are  Ross  Towhead,  Burris  Bar,  ^'The  Suck,"  the  reetV 
near  Bridgeport,  Ala.,  Widow  Bar,  Guntersville  Bar,  and  Beards  Eee£ 

B088  Towhead. — ^This  divides  the  river  about  1  mile  below  Chatt« 
noogainto  two  portions;  the  right  chute,  generally  used  daring  tk 
medium  and  higher -wat^r  stages,  is  jiot  navigable  during  low  waitr, 
because  of  rock  ledges  extending  across  to  the  towhead.  The  left  chur* 
was  selected  for  navigation  and,  to  increase  the  depth  of  water,  tv'> 
riprap  dams  were  built  in  1873-'74;  one  exton(}s  from  the  head  alxxit 
two- thirds  across  to  the  right  baiik ;  the  other,  from  the  foot  of  the  tov 
head,  downstream  for  a  distance  of  400  feet.  Gravel  washed  out  &«Ri 
above  has  accumulated  at  the  foot  of  the  longitudinal  dam  until  m 
present  a  gravel  bar  connects  its  extremity  with  the  left  bank;  abooi 
18  inches  is  the  available  depth  at  extreme  low  water. 

Burris  Bar. — ^Williams  Island,  about  7  miles  below  Gbattanoogx 
divides  the  river,  the  present  low- water  channel  being  to  the  right  (d 
the  island.  This  channel  is  obstructed  by  Burris  Bar,  consistiii|r  «»t 
ledges  of  rock,  entirely  across  the  channel;  the  bar  is  about  1,800  (ftt 
in  length  and  the  available  depth,  at  extreme  low- water  mark,  is  aboni 
1  foot.  The  left  channel  is  obstructed  by  a  short  reef  at  the  head,  and 
by  snags  and  bowlders.    No  work  of  improvement  has  been  done  hfrt. 

The  Suclc. — "  The  Suck''  is  the  name  commonly  applied  to  the  seyewl 
r<apids  and  shoals  where  the  river  winds  in  a  tortuous  route  throo^ 
the  mountains  below  Chattanooga,  covering  a  distance  of  8,5  miles,  in 
which  the  fall  is  16.5  feet.  The  obstructions,  separated  by  x>ooIs,are 
known  as  Tumbling  Shoals,  The  Suck,  The  Pot,  The  Skillet,  and  Tk 
Pan,  and  are  formed  by  rock  reefs  and  bowlders,  and  by  prcgcctingpock)' 
points  from  both  shores,  which  contract  the  waterway.  At  low-witer 
stages  Tumbling  Shoals  and  The  Skillet  are  especially  difficult  to  nari 
gate;  as  the  river  rises.  The  Suck,  including  Suck  Point,  becomes  diffi- 
cult to  stem,  while  The  Pot  and  The  Pan  are  very  great  ohstmetioiK 
during  the  high  stages. 

The  channel  work  carried  on  in  1869  and  1870  at  The  Suck  and  Tht 
Pot,  and  in  1889  at  The  Pan,  consisted  in  widening  the  cross  sectkm  by 
the  removal  of  bowlders,  projecting  rocky  points,  and  overhangini: 
trees,  and  has  resulted  in  somewhat  diminishing  the  velocity  erf  the 
current,  but  upstream  navigation  is  still  attend^  with  delays  caosed 
by  the  necessity  of  laying  lines  and  warping  vessels  over  the  swiftest 
places. 

Bridgeport  Beefs, — ^The  river  near  Bridgeport,  Ala.,  is  divided  iiuo 
two  portions  by  an  island  about  5  miles  long,  the  left-hand  chute  beu^ 
the  steamboat  channel.  The  obstructions  here  consist  of  a  gravel  iS^ 
posit  near  the  head  of  the  island,  and  limestone  ree&  above  the  railnwi 
bridge  and  near  the  foot  of  the  island.  At  extreme  low  water  tbe 
available  depth  is  about  18  inches;  the  fall  is  about  one  foot  to  themik' 

Widow  Bar. — This  obstruction,  another  rock  reef,  is  about  2|  milff 
below  Bridgeport  Island,  and  is  about  2,800  feet  in  length,  ttte  depOi 
of  water  varying  from  1.5  to  2.5  feet. 

Ghuntersville  Bar.— The  river  just  above  Guntersville  is  obstmetad  bf 
bowlders  and  loose  detached  rock,  making  the  steamboat  cbanne 
very  tortuous,  and  difl&cult  of  passage  during  low-water  stages*  Ih* 
navigation  of  this  part  of  the  river  is  further  impeded  by  a  rock  ledfr 
300  feet  long,  on  which  there  is  a  minimum  depth  of  1  foot  of  water. 

Beards  Reef. — This  obstruction  is  about  3  miles  below  GontersviUf 
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Landing,  and  consists  of  a  rock  ledge  crossing  the  river  normal  to  its 
bankSy  with  a  gap  near  the  right  bank  which  is  used  as  a  steamboat 
channel,  but  which  is  obstraoted  by  detached  rocks. 

Other  obstructions  of  minor  importance  are  said  to  exist  between 
GuntersviUe  and  Decatur,  but  their  exact  nature  and  extent  are  not 
known,  as  a  survey  of  this  portion  of  the  river  has  never  been  made. 

The  approved  project  for  this  section  of  the  river  is  "  to  remove 
obstructions  so  as  to  secure  a  depth  of  at  least  3  feet  at  low  water." 

Of  the  allotment  of  $50,000  for  this  purpose,  made  from  appropriation 
of  September  19, 1890,  there  had  been  expended,  at  the  close  of  the 
fiscal  year  ending  June  30, 1892,  the  sum  of  $38,106.80.  This  money 
was* applied,  in  addition  to  the  work  of  removing  obstructions,  to  mak- 
ing an  instrumental  survey  of  the  river  from  Chattanooga  for  a  distance 
of  32  miles,  and  the  results  of  the  survey  were  platted. 

The  channel  at  Poor  Horse  and  Broad  Axe  bars,  immediately  below 
Tumbling  Shoals,  was  straightene<l,  large  bowlders  removed,  and  over- 
hanging trees  up  to  high-water  mark,  between  Tumbling  Shoals  and 
the  Suck,  were  cut  down  to  facilitate  the  discharge  during  the  medium 
and  higher  stages  of  water.    All  of  the  work  was  done  by  hired  labor. 

A  contract  was  entered  into  December  11, 1891,  with  Neely  &  Smith, 
of  Chattanooga,  Tenn.,  for  excavating  a  channel  through  GuntersviUe 
Beef. 

The  allotment  of  $75,000  from  the  appropriation  of  July  13, 1892,  for 

the  improvement  of  this  section  of  the  river  was  applied  to  channel 

excavation  at  Boss  Towhead,  continuing  work  already  begun  atTumbling 

^Sheals,  and  channel  excavation  at  Bridgeport,  Ala.,  with  the  following 

results: 

In  furtherance  of  the  contemplated  project  of  improvement  at  Boss 
Towhea<l,  a  contract  was  entered  into  with  W.  A.  Kirk,  of  Madison, 
Ind.,  October  6, 1892,  for  excavating  and  dredging  a  channel  along  the 
right  bank  of  the  river,  150  feet  wide  and  1,700  feet  long,  and  using  the 
material  thus  obtained  in  the  construction  of  a  riprap  dam  to  close  the 
left-hand  chute.  An  unexpected  rise  in  November  grejitly  interfered 
with  the  prosecution  of  the  work,  and  the  time  for  cx)mpleting  the  con- 
tract was  extended  from  February  1, 1893,  to  February  1, 1894.  Under 
this  contract  280  en bic  yards  of  rock  were  blasted  and  removed  and 
6,743  cubic  yards  of  gravel  dredged. 

The  project  of  improvement  at  Tumbling  Shoals  contemplated  the 
excavation  of  a  channel  120  feet  wide  through  obstructing  reefs  and 
the  removal  of  bowlders,  which  would  have  the  effect  of  reducing  the 
fall  at  thislocality .  Work  was  resumed  here  as  soon  as  the  stage  of  water 
woidd  permit  in  July,  1892,  and  the  necessaiy  blasting  was  completed  in 
November,  1892.  A  temporary  dam  10  to  14  feet  high  and  300  feet 
long,  consisting  of  timber  tripods  joined  together  and  sheeted  with 
planks,  was  constructed  for  the  purpose  of  deflecting  the  river  current 
from  the  work  in  progress.  The  reef  consisted  of  sandstone,  2,798  cubic 
^ards  of  which  were  blasted  and  removed,  resulting  in  the  straighten- 
mg  of  the  channel  and  the  distribution  of  the  fall  over  a  longer  dis- 
tance, the  slope  being  reduced  about  seven-tenths  of  a  foot.  There  is 
still  to  be  removed  by  dredging  a  quantity  of  small  stone,  the  result 
of  blasting,  before  the  present  project  of  improvement  at  this  point  is 
completed.  In  addition  to  the  work  above  si)ecified  ring-bolts  were 
placed  aJong  the  bank  to  facilitate  laying  lines,  shelters  were  built  for 
dynamite  and  other  stores,  trees  were  cut  from  the  banks,  supplies 
hauled  to  site  of  work,  and  boats  and  appliances  repaired  and  kept  in 
order. 
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The  project  of  improving  the  channel  near  Bridgeport  consigted  in 
excavating  and  dredging,  so  as  to  give  an  increased  depth  of  water. 

Proposals  to  do  this  work  were  invited  by  advertisement  and  bids  were 
opened  September  15, 1892.  The  project  for  the  expenditure  of  the 
appropriation  of  July  13, 1892,  had  been  submitted  prior  to  the  enact- 
ment of  the  eight-hour  law  of  August  1, 1892;  the  limitation  of  the 
hours  of  labor  required  under  the  law  so  increases  the  cost  of  the  con- 
templated work  at  Boss  Towhead,  Tumbling  Shoals,  and  Bridgeport 
that  it  cannot  be  accomplished  with  the  means  available.  When  the 
bids  for  Bridgeport  were  opened  they  were  found  to  be  greatly  in  excess 
of  the  estimate,  and  on  recommendation  they  were  rejected.  The 
Government  being  in  possession  of  the  requisite  plant  to  do  the  wort 
by  hired  labor,  this  method  was  authorized  as  most  economical  and 
advantageous. 

Work  was  accordingly  begun  in  October;  a  temporary  tripod  dam, 
512  feet  long  and  from  7  to  12  feet  high,  similar  to  tiiat  used  at  Tum- 
bling Shoals,  was  thrown  across  the  channel  at  the  head  of  the  island  to 
facilitate  drilling  and  blasting;  1,274  feet  of  holes  were  drilled,  about 
one-third  of  which  had  been  fired,  when  an  unexpected  rise  occurred  in 
November  causing  a  suspension  of  the  work.  Since  that  time  the 
water  has  not  been  at  a  sufficiently  low  stage  to  resume  drilling.  In 
December  the  United  States  dredge  Harwood  was  transferred  from  tht 
Muscle  Shoals  Canal  to  Bridgeport  and  worked  until  stopped  by  ice 
and  high  water.  This  enforced  stoppage  ofl'ered  an  opportunity  to 
construct  a  new  hull  and  transfer  to  it  the  machinery  of  tiie  old  dredge. 
In  June  dredging  was  resumed  and  was  stiU  in  progress,  at  the  close 
of  the  fiscal  year.  The  quantity  of  material  removed  up  to  that  dale 
consisted  of  248  cubic  yards  of  rock,  1,544  cubic  yards  of  gravel,  and 
896  cubic  yards  of  clay.  Miscellaneous  work  consisted  in  preparing 
temporary  shelters  for  men,  blacksmith's  forge,  dynamite,  subsistence 
and  other  stores,  and  in  repairing  plant. 

At  Ountersville,  under  contract  with  Neely  &  Smith,  operations 
were  begun  in  the  fall  of  1892.  After  the  removal  of  715.8  tons  of  rock 
work  was  interrupted  in  November  by  a  sudden  rise  in  the  river,  and 
the  plant  had  to  be  transferred  to  a  place  of  safety.  The  river  has  not 
since  been  at  a  favorable  stage  to  resume  operations.  The  time  to 
completing  this  contract  was  extended  to  November  1, 1803. 

The  Nashville,  Chattanooga  and  St.  Louis  Kailway  Company,  desir- 
ing to  run  a  transfer  boat  from  Guntersville  to  Hobbs  Island,  a  diis 
tance  of  about  23  miles,  made  a  request  for  the  clearing  out  of  the  gap 
above  referred  to  as  existing  in  Beards  Beef.  A  preliminary  examina- 
tion was  made,  upon  the  result  of  which  it  was  recommended  that  tbe 
obstructing  rocks  in  the  gap  be  removed,  the  cost  not  to  exceed  fWO. 
The  recommendation  being  approved  20  cubic  yards  of  rock  were 
removed  and  10  cubic  yards  so  broken  up  as  not  to  interfere  wit^  navi- 
gation.  The  channel  through  the  gap  is  now  straight,  120  feet  wide 
and  3  feet  deep  at  low  stages. 

During  the  year  liabilities  to  the  amount  of  $75,045.26  were  incurred, 
including  contract  for  Boss  Towhead  and  Guntersville  Beef,  leaving  an 
available  balance  of  $11,247.94  at  the  end  of  the  fiscal  year. 
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Jbufravtof  propoaahfor  remoring  rock  aud  gravel  from  channel  at  B088  Towheadj  Tenues- 
see  Hirer,  opened  at  Engineer  Office,  U,  S.  Army,  Fldreuce,  Ala.,  September  IS,  189i, 


No. 


Name  and  addreaa  of  bidder. 


Kock  (7,000 
cubic  yardtt). 


Price, 


I 

1     W.A.Kirk,MAdfBO&,Iiid 

'.'     Hoae  6l  Co.,  Cincinnati,  Ohio 

:i  ,  Neoh-  &  Smifcb,  Chattanooga.  Tenn  . 
4    H.  S*.  Brown,  Quincy.  HI 


$3.75 
9.00 

(*) 
5.00 


Amount 


$26,250 
03,000 

(t) 
35,000 


Gnvd  (3,500 
cubic  yards). 


Price.  Amoont 


$1.00 
1.00 
1.00 
1.00 


Removiufr  dam 
(400  linear  fleet). 


Prtee.  Ajnonnt 


t 


$3,500  $5.00 
3.500  15.00 
3,500      4.00 


3,500 


5.50 


$2,000 
0,000 

i.eoo 

2,200 


Total 


$31,750 
72.500 

C) 
40,700 


*8oUd,$5.50. 
t  Loose,  $1.50. 

t  Bid  does  not  comply  with  speoifloations,  two  different  prices  being  given  for  rook  removaL    Total 
can  not  be  eotimated. 

Amount  authorized  to  be  expended,  $31,235. 

AhBtraci  ofpropoeaU  for  removing  rock  and  gravel  from  ohannA  of  Tennessee  River  near 
Bridgeport,  Ala.,  opened  at  Engineer  Office,  U,  S,  Army,  Florence,  Ala,,  September  15, 

1892. 


Ne. 


1 


Name  and  address  of  bidder. 


Bock  (6,000  cubic 
yards). 


Price. 


W.  A.  Kirk.  Madison,  Ind 

J.  V.  HoafT  &  Co  ,  Cincinnati,  Ohio 
Neely  A  Smith,  Chattanooga,  Tcun 


$5.00 
0.00 
7.  CO 


Amount. 


4     H.S.  Brown.  <2uinc3%lU.* I     5.00 


$30,000.00 
54.000.00 
42,000.00 
30,000.00 


Gravel  (20.000  cubic 
yards). 


Price. 


$L00 

1.00 

1.20 

50 


Amount 


$20,000.00 
20,000.00 
24,000.00 
10,000.00 


Total. 


$50,000.00 
74. 000. 00 
66,U)0.00 
40,000.00 


*Loweet  bid. 

Amount  authorized  to  be  expended,  $31,000. 

2.  DECATUR,  ALA.  TO  FLORENCE,  ALA, 

Tlie  principal  obstnictioiis  are  the  Muscle  Shoals,  extending  froHi 
deep  water  at  Browns  Ferry  to  deep  water  at  Florence,  a  distsuice  of 
•^S  miles,  only  8  of  which  are  navigable,  and  embracing  Elk  Biver 
Slioals,  Big  Muscle  and  Little  Muscle  Shoals. 

The  object  of  the  improvement  is  to  make  continuous  navigation 
mound  these  obstructions  by  means  of  a  lateral  canal. 

The  approved  project,  according  to  which  work  is  being  done^  based 
upon  the  survey  of  1872  and  somewhat  modified  in  1877,  is: 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  canal  around  Big 
Muscle  Shoals,  built  by  the  State  of  Alabama  in  183W36  and  aban- 
doned in  1837,  by  constructing  a  canal  14.5  miles  long,  having  nine 
locks,  with  a  total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60 
feet  wide  over  Shonl  Greek,  with  the  necessary  x>ennanent  dams  and 
bridges  over  the  several  creeks  and  ravines,  the  canal  trunk  to  be  from 
70  to  120  feet  wide  at  the  water  surface  and  6  feet  deep,  and  the  locks 
300  feet  long,  60  feet  wjde,  with  a  depth  of  5  feet  of  water  on  the  miter 
sills. 

(2)  To  construct  at  Elk  Biver  Shoals  a  canal  1.5  miles  long,  with  two 
locks,  having  lifts  of  12  feet  and  from  8  to  11  feet  respectively,  and  of 
same  dimensions  as  the  locks  at  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed  rock 
of  the  river,  and  to  construct  stone  wing  dams  and  retaining  walls  to 
contract  the  waterway  and  to  check  the  velocity  of  the  current  at  cer- 
tain iK>int8;  as  modified  in  1890,  to  construct  a  lateral  canal  on  the 
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uortli  bauk  15,000  feet  long,  with  a  guard  lock  at  the  head  and  a  loek 
at  tlie  foot^  having  a  lift  of  12  feet,  and  of  the  same  dimensions  as  the 
locks  at  Big  Muscle  Shoals. 

Up  to  the  close  of  the  fiscal  year  ending  Jane  30, 1892,  the  sum  of 
$3,007,127.43  had  been  expended,  with  the  following  results: 

The  two  divisions  of  the  canal  were  sufficiently  completed  to  permit 
navigation  at  all  stages  of  the  water;  channels  were  excavated  througb 
Browns  Island  Chute,  Gilchrist  Chute  and  Nance  Eeef;  houses  were 
built  for  occupancy  of  lock  masters  and  assistants;  a  dredge  and  tow- 
boat  were  constructed,  and  a  large  amount  of  plant  purchased  for  use 
of  the  cana]. 

During  the  fiscal  year  the  following  work  has  been  done: 

Ulk  River  Division, — ^The  survey  from  Browns  Ferry  to  Lock  A, 
which  was  interrupted  by  high  water  in  the  fall  of  1891,  was  completed, 
and  the  notes  platted.  At  the  Bluflf  Quarry,  3,449  cubic  yards  of  earth 
were  stripped,  8,964  cubic  yards  of  rough  stone  and  10§  cubic  yan^s  of 
dimension  stone  were  tfuarried.  The  rough  stone  was  broken  by  hand 
into  small  pieces  and  used  for  tightening  the  longitudinal  dam  above 
Lock  A,  and  for  paving  the  slopes  of  the  embankments  between  Looks 
A  and  B ;  6,656  cubic  yards  of  broken  stone  and  the  earth  stripping 
were  used  on  the  dam  and  5,073  cubic  yardb  of  broken  stone  placed  on 
the  embankments;  the  leakage  through  the  dam  has  been  considerably 
reduced  by  this  means. 

The  towhead  which  had  formed  between  Miltons  Bluff  and  Lock  A, 
and  which  impeded  the  free  passage  of  boats,  was  removed  by  tbe 
dredge  Sarwoody  6,800  cubic  yards  of  earth  being  thus  handled. 

A  cistern  was  built  at  Lock  A  for  the  use  of  the  lock-keeper  by  the 
removal  of  30.3  cubic  yards  of  es^h  and  the  construction  of  14  cubic 
yards  of  brick  masonry. 

The  mat'Crial  that  bad  been  laid  up  against  the  dry  wall  below  Lock 
B  by  the  dredge,  was  used  for  filling  in  atid  about  the  lock  and  behind 
the  dry  wall,  2,818  ijubic  yai*ds  of  earth  being  used  for  this  purpose. 

The  channel  below  Lock  B  was  deepened  and  widened  by  dredgini: 
and  removing  11,452  cubic  yards  of  material,  completing  this  pait  of 
the  work  to  the  required  depth  and  width. 

The  wooden  snubbing  posts  at  locks  A  and  B  were  replaced  by  iron 
ones  ;  four  posts,  each  5  feet  3  inches  long  and  10  inches  in  diameter 
at  top,  set  3  feet  7  inches  into  the  ground  and  extending  1  foot  8  inches 
above,  being  placed  on  each  side  of  each  lock.  The  setting  of  these 
posts  required  the  excavation  of  51.6  cubic  yards  of  earth  and  t^e  con- 
struction of  38.8  cubic  yards  of  masonry. 

Miscellaneous  work  consisted  in  repairing  vessels,  tools,  and  appli- 
ances forming  the  working  plant,  repairing  quarters,  and  boating  ma- 
terial and  supplies  from  Decatur,  Ala.,  and  other  points,  to  the  worL 

Muscle  Shoals  Division, — The  space  behind  the  north  wall  of  Lock 
1  was  filled,  3,160  cubic  yards  of  earth  being  used  for  this  purpose;  the 
embankment  thus  formed  is  20  feet  wide  on  top  back  of  the  coping, 
with  a  rear  slope  of  1  on  1.  The  south  side  of  the  lock  between  tlie 
coping  and  the  railway  was  graded,  250  cubic  yftrds  of  earth  being 
used  for  this  purpose.  A  picket  fence  200  feet  long  was  built  in  front 
of  the  lock-keeper's  house. 

At  the  quarry  at  Lock  4,  20.153  cubic  yarda  of  stone  were  quarried^ 
for  use  in  paving  the  inner  slope  of  the  canal  embankment ;  of  this 
amount,  9,780  cubic  yards  were  crushed  by  the  Gat^s  crusher,  and 
6,265  cubic  yards  were  broken  by  hand.    The  crushed  and  broken  stone 
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was  then  loaded  into  cars  and  hauled  by  rail  to  be  deposited  at  the 
places  on  the  embankment  where  needed ;  it  was  distributed  as  follows  : 


LooatloD. 


Between  look»— 

land  2 

2»tid3 

8and4 

4«nd5 

Sand  6 


Length 
ooyered. 


Lin.  yardt. 

1,824 
2,455 
2,462 
2,767 
2.380 


Looatioa. 


Between  looks— 

eaud7 

7and  6 , 

8and0 


Leni^ 
covered. 


Total  length  of  bank  covered. 


JAn.  yardt. 

1,780 

1,516 

240 

15,424 


Three  cheap  one-story  buildings,  16  feet  by  24  feet,  12  feet  by  10  feet 
and  16  feet  by  36  feet,  respectively,  were  built  as  quarters  and  kitchens 
at  the  quarry. 

A  building  for  foreman's  quarters,  to  replace  the  temporary  buildings 
heretofore  used  for  that  purpose,  was  completed  at  Lock  6,  on  land  be- 
longing to  the  United  States.  It  is  a  frame  structure,  32  feet  by  52 
feet  in  plan,  two  stories  in  height,  built  on  masonry  wall  and  piers,  with 
a  small  cellar  under  the  kitchen.  The  building,  which  is  ceiled  within, 
has,  on  the  first  floor,  an  pilico,  two  dining  rooms,  kitchen  and  living 
rooms;  on  the  second  floor,  nine  sleeping  rooms  and  a  bathroom;  a 
covered  veranda  extends  along  the  entire  front. 

The  building  formerly  used  as  a  carpenter  shop  has  been  converted 
into  quarters  for  white  laborers,  by  ps^rtitioning  the  Qrst  floor  into  eight 
sleeping  rooms  and  a  living  room.  The  upper  floor  remains  unchanged 
and  is  used  as  a  storeroom.  The  carpenter  shop  was  moved  into  an 
unused  building  on  the  south  side. 

The  plumbing  in  the  assistant  engineer's  house  is  completed,  water 
being  8upx>lied  by  means  of  a  ram  from  a  small  stream  passing  through 
the  reservation.  A  chimney  was  built  on  the  house  used  for  the  stor- 
age of  property. 

A  one-story  frame  building,  56  feet  by  36  feet,  with  masonry  wall 
foundation,  was  built  on  the  south  side  of  the  canal,  200  yards  below 
Lock  6,  for  use  as  a  machine  shop:  it  is  ceiled  on  the  inside  and  con- 
tains a  pit  3  feet  deep,  3^  feet  wide,  and  30  feet  long,  approached  by 
a  spur  tract  from  the  railway,  which  admits  of  access  to  the  various 
parts  of  the  locomotives  in  case  repairs  are  needed.  The  following  ma- 
chines ai-e  in  place:  one  25-rnch  lathe  with  18-foot  bed;  one  12-inch 
lathe  with  8-foot  bed;  one  drill  press  of  18-inch  swing;  one  planer  with 
6-foot  bed :  one  shearing  and  punching  machine.  Power  is  applied  by 
a  simple  slide-valve  vertical  engine  of  10  indicated  horse  power.  The 
erection  of  a  turbine  is  also  in  progress,  which,  when  completed,  will 
be  principally  used,  thus  saving  the  expense  of  fuel. 

A  ditch  about  1,100  feet  long,  with  a  mean  cross  section  area  of  75 
square  feet,  was  excavated  through  the  bottom  land  south  of  Lock  6 
for  the  purpose  of  giving  an  outlet  to  the  river  for  overflow  from  the  Six 
Mile  Wasteweir. 

A  picket  fence  300  feet  long  was  built  around  the  lock-keeper's  house 
at  Lock  9. 

Four  iron  snubbing  posts  of  the  same  dimensions  as  those  put  in  at 
the  Elk  River  Division  were  placed  on  each  side  of  each  lock  and  four 
were  placed  below  Lock  9.  Each  post  is  set  in  a  i-foot  cube  of  masonry, 
composed  of  four  stones,  each  about  2  by  2  by  4  feet,  the  top  stones 
being  held  together  by  1-inch  round-iron  clamps.  A  mixture  of  clay 
and  gravel  has  been  thoroughly  tamped  around  the  masonry. 
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A  contract  was  entered  into  under  date  of  December  14,  1892,  with 
H.  T.  Morrison  &  Co.,  of  Petersburg,  Va.,  for  the  construction  of  thirty- 
eight  balanced  valves,  complete,  which  are  intended  to  replace  the 
wooden  slide  valves  now  in  use  tn  the  filling  and  emptying  culverts. 
These  valves  \\*ere  in  course  of  construction,  but  none  had  been  deliv- 
ered at  the  end  of  the  fiscal  year. 

The  tow  boat  Colbert  was  constantly  employed  in  carrying  material 
and  supplies  from  Decatur  and  Florence  to  both  divisions  of  the  canal. 
New  ties  were  hiid  for  a  distance  of  1,500  feet  on  Six  Mile  Wasteweir 
and  for  a  distance  of  1,400  feet  on  Bluewater  Weir.  This  work  was  done 
by  the  section  gang  in  addition  to  their  regular  section  work. 

The  Government  land  at  Locks  3  and  4  was  inclosed  by  wire  fencing. 

Miscellaneous  work  consisted  in  repairs  to  floating  plant,  tools,  and 
other  appliances,  and  caring  for  the  same. 

During  the  year  $104,884.21  were  expended,  including  outstandiog 
liabilities  and  the  contract  for  valves. 

Ahairact  of  proposaU  for  furnishing  thirty-eight  iron  valves  for  lodt$  on  Ike  Miuclf  Skoah 
Canal,  opened  at  Engineer  Office^  U,  8.  At^ny,  Florence,  Ala.,  Sefpteniber  SO,  1892. 


No. 

Name  and  addreas  of  bidder. 

Amount. 

Bamarks. 

1 

Thnrman  & Pow4^11.  Louisville.  TCv  .-r--T rrtr ■.-■., ...^ r ^ ,,,-^-^.- 

$10,721.93 

2 
8 

H.  T.  Morrison  Sc  Co.,  Petersburg,  Va 

Chattuiooga  Car  and  Foundry  Co.,  Cliattanooga,  Tenn 

• 

11,810.20 
IS,  049. 20 

Lowe«t  bid. 

Amount  authorized  to  bo  expended,  $20,000. 

3.  FLOHENCE,  ALA.,  TO  THE  FOOT  OF  BEE  TBEE  SHOAl<S. 

Colbert  and  Bee  Tree  shoals,  beginning  about  22  miles  below  Flor- 
ence, form  the  principal  obstructions  to  navigation  during  the  low-water 
stages.  These  shoals,  which  may  be  considered  as  forming  one  contiuu* 
ous  obstacle,  are  8  miles  in  length,  with  a  total  fall  of  25  feet  at  low  water, 
and  at  this  stage  the  depth  in  the  channel  is  about  1.5  feet.  Four  islands 
divide  the  river  through  the  shoals  longitudinally,  and  the  work  hereto- 
fore carried  on  for  the  improvement  of  navigation  consisted  in  building 
riprap  dams,  which,  in  connection  with  the  islands,  confined  the  water 
to  the  chute  along  the  north  bank.  Increased  depth  was  obtained  by 
channel  excavation.  This  method  does  not  give  results  adequate  to  the 
present  needs  of  commerce. 

The  project,  adopted  in  1890,  contemplates  the  construction  of  a  lateral 
canal  on  the  south  bank  of  the  river  7.8  miles  long,  150  feet  wide  at  the 
water  surface,  with  a  depth  of  7  feet.  A  combined  lock,  with  a  total 
lift  of  25  feet,  was  originally  intended  to  be  placed  at  the  lower  end  and 
a  guard  lock  at  the  head  for  use  when  necessary  at  very  high  water,  the 
locks  to  be  80  by  350  feet,  with  a  depth  of  6  feet  of  water  on  the  miter 
sills  at  extreme  low  water. 

This  project  was  modified  after  the  detailed  surveys  of  1891  were  com- 
pleted by  substituting  for  the  combined  lock  two  locks  of  12  and  13  feet 
lift,  respectively,  at  extreme  low  water,  and  separated  by  a  i)ool  1  mile 
in  length,  and  again  modified  in  1892  by  the  substitution  of  one  lock, 
having  a  lift  of  25  feet,  for  the  two  locks  contemplated  in  the  modifica- 
tion of  1891. 

Under  the  project.  $23,935.03  were  expended  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1892,  and  for  this  sum  necessary  instrumeuts  were 
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purchased,  survey  of  location  made,  notes  platted^  the  center  line  of  pro- 
I>08ed  canal  marked  by  stone  monuments,  test  pits  to  ascertain  nature 
of  rock  for  foundsitions  of  lower  lift  lock  begun,gauges  read  and  recorded, 
and  other  necessary  preliminary  work  continued. 

During  the  past  fiscal  year  the  four  test  pits  commenced  in  May, 
1803,  were  completed  and  the  rock  examined  to  grade.  The  pits  were 
about  5  feet  square  and  were  driven  by  the  method  known  as  cases 
in  military  mining,  until  water  was  reached  j  from  this  depth  to  rock 
frames  and  sheeting  were  used.  Upon  t^e  result  of  these  examinations 
was  based  the  recommendation  of  December  8, 1892,  subsequently  ap- 
proved, to  substitute  a  single  lock  with  a  lift  of  25  feet,  for  the  two  locks 
required  by  the  modified  project  of  1891. 

As  soon  as  the  United  States  had  acquired  title  to  the  necessary 
land  bids  were  invited  by  advertising  in  official  newspapers  for  exca- 
vating the  lock  pit,  furnishing  all  labor  and  material,  and  constructing 
the  lock  in  accordance  with  the  approved  plans.  The  bids  were  opened 
on  May  15  and  the  contract  awarded  to  M.  Y.  Henry,  of  Birmingham, 
Ala.,  on  June  28, 1893.  Former  experience  having  shown  the  inexpe- 
diency of  making  improvements  until  the  United  States  had  cle^  title 
to  the  land  involved,  measures  were  early  taken  to  secure  by  purchase 
or  friendly  condemnation  such  tracts  as  were  necessary  Ibr  the  con- 
struction of  the  proposed  canal.  During  the  fiscal  year  ending  June 
30,  1892,  satisfactory  agreements  had  been  concluded  for  the  purchase 
of  269.66  acres  of  the  309.07  acres  required  for  canal  purposes.  Dur- 
ing the  past  fiscal  year  the  purchase  of  all  but  3.65  acres  of  the 
remaining  39.41  acres  was  authorized,  at  prices  agreed  ui>on  with  the 
owners.  The  examination  of  titles  and  preparation  of  deeds  for  all  of 
the  property  in  question  has  been  referred  to  the  Department  of  Jus- 
tice. Of  the  309.07  acres  r^uired  title  to  only  82.07  acres  has  been 
vested  in  the  United  States. 

In  January,  1892.  authority  was  granted  to  expend  $3^500  in  remov- 
ing a  number  of  rocks  that  obstructed  the  channel  and  in  repairing  a 
break  at  the  junction  of  the  longitudinal  dam  with  Colbert  Island. 
The  water  having  sufficiently  receded,  work  was  begun  in  October, 
1892,  and  completed  in  January,  1893,  at  a  total  cost  of  $1,903.53.  The 
completion  of  this  work  necessitated  the  blasting  and  removal  of  252 
cubic  yards  of  rock;  297  cubic  yards  of  riprap  were  used  to  fill  the 
break  in  the  dam,  87  cubic  yards  of  which  were  quarried.  The  tow- 
boat  Colbert  was  employed  to  do  this  work. 

In  order  to  ascertain  definitely  the  position  of  rock  for  foundation  of 
lock  walls  thirty  borings  were  made  by  a  boring  machine  purchased 
from  the  Pierce  Artesian  Well  Company.  The  result  showed  grade  of 
rock  very  uniform  with  results  obtained  by  the  test  pits.  To  deter- 
mine, if  possible,  the  extent  of  the  so  called  quicksand  exposed  while 
sinking  the  test  pits,  examinations  were  made  at  seventy  points  out- 
side the  lock  site  by  means  of  drills,  but  the  limit  could  not  be  found. 

Miscellaneous  work  consisted  in  reading  and  recording  four  river 
gauges,  platting  same,  preparing  drawings  of  lock  and  detailed  draw- 
ings of  special  stones. 

The  amount  expended  during  the  year,  including  outstanding  liabili- 
ties, was  $24,986.79.  Of  this  amount  over  $15,000  was  for  purchase 
of  land. 
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Ah9traot  of  propoBoUfar  oonairucting  a  masonrif  look  at  Colbert  SkoaU,  Ttmmmwee  iOeer, 
Jlabamaf  openedatEngineei'^a  Office,  U,  S,  Army,  Florence,  Ala,,  Monday^  Moff  15j  ISifS. 


No. 

of 

bid. 


1 
2 


4 
6 

6 

7 

8 
0 

10 


Name  and  address  of  bidder. 


Kirk  St,  Miller,  Madison,  Ind. . . 
Petitdidier  Sc  Hoair,  Cincinnati, 

Ohio , - 

Keely  St,  Smith,   Chattanooga, 

Tenn 

Tere  A.  Clark,  Qninoy,  Ul.  * . . . 
Christie  &  Lowe,  Washington, 

D.C 

Dunn,    Lallande   Sc  Co.,  Bir* 

mingham,  AIa.  t .• — 

George  T.  Nelles,  Leavenworth, 

Eans. 


M.  v.  Henry,  Birminirhani.  Al». 

''alton   Sc  Co.,  Koan- 

oke.  Va. 


Samoel  Walton   St 


Shipman  Sc  Stewart,  Washing- 
ton, D.C 


Excavation  (97,480 
cnbio  yards). 


Price. 


$L20 
1.75 

.76 

.58 

.85 

.48 

.80 
.83i 

.60 

.70 


Amoont. 


$U6,976.00 

170,590.00 

73,110.00 
56,538.40 

82.858.00 

46,790.40 

77,964.00 
82,498.33 

58,488.00 

68,236.00 


Kock  excavation 
(8, 410  cubic  yards) . 


Price. 


$L90 

6.00 

3.00 
LOO 

4.00 

L87 

L50 
L50 

L25 

2.00 


Amoiutt. 


$12,615.00 

42,050.00 

25,230.00 
8,410.00 

33, 64a  00 

15,726.70 

12,615  00 
12,615.00 

10.512.50 

16,820.00 


cubic  yanU). 


$12.09  I 

9.00, 

8.00  ' 
5.00  , 


$m.oi 

594.  Oi 
S&M 


18.00 

C75 

10.00 
10.00 

7.00 

10.00 


793. 09 
445.59 

660.00 


40.00 


« 

Name  and  address 
of  bidder. 

Masonry. 

Mo. 

of 

bid. 

Rubble  (19. 085 
onbic  yards)« 

Fine  pointed 
(2,974  cubic  yards). 

Rough  pointed 
(692  cubic  yards). 

RockfiMe 
(224  cubic  yards). 

Price. 

Amount. 

Price.    Amount. 

Price. 

Amount. 

Price. 

Awoont. 

1 
2 

8 

Kirk  &  Miller, 
Madison,  Ind  . . 

Petitdidier  & 
Hoa^,    Cincin- 
nati, Ohio 

Neely  Sc  Smith, 
Chattanooga, 
Tenn 

$13.00 

13.00 

11.50 
8.00 

12.00 

7.88 

9.50 
9.25 

8.00 

8.00 

$248,105.00 

248,105.00 

219,477.50 
152,680.00 

229,020.00 

150, 389: 80 

181,307.50 
176, 536. 25 

152. 080. 00 

152,680.00 

$19.50 

19.00 

17.00- 
12.00 

16.25 

16.00 

19.25 
16.00 

22.00 

20.00 

$97,993.00 

66,506.00 

50,658.00 
35,688.00 

48.327.50 

47.584.00 

57,249.50 
53,532.00 

65,428.00 

59,480.00 

$19.25 

17.00 

15.00 
9.00 

15.00 

24.00 

18.50 
13.00 

18.00 

16.00 

$13,32L00 

11,764.00 

10,380.00 
6.228.00 

10~380.00 

9.688.00 

• 

12,913.00 
8.996.00 

12,456.00 

11,072.00 

$19.00 

15.00 

13.00 
&50 

15.00 

1L75 

18.50 

• 

12.00 
15.00 
16.00 

#4,256.00 
3,360.00 
2,91100 

4 
5 

Tere   A.   Clark, 
Quinoy,  111.*... 

Christie  &Lowo, 
Washington, 
D.C 

1.90100 
3,960.00 

6 

7 

Dunn,    Lallande 
St,     Co.,     Bir- 
miugham,Ala.t. 

(ieorgeT.  Nelles, 
Leavenworth, 
Kans 

2,633.00 
4,144.00 

8 
9 

M.V.Henry,  Bir- 
mingham.  Ala. . 

Sumael  Walton  Sc 
Co.,    Roanoke, 
Va 

2.688.(10 
^36a00 

10 

Shipman  St,  Stew- 
art,   Washing, 
ton,  D.C 

8.584.  #0 
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JUiraci  {jf  propo$ala  for  <i(m0trMeting  a  nuuonrp  lock  at  Colh^ri  SkoaU,  HmnMMe  River, 

Alabama^  eki— Continned. 


No. 

of 

bid. 


1 
2 


4 
5 

0 

7 

8 
9 

10 


Name  vad  addreM 
of  bidder. 


Kirk  A  Miller, 
Mi&disoii,I]id... 

Petitdidier  Si, 
Hoag,  Cinoin* 
naU,Ohio 

Veely  &  Smith, 
ChAttftnooga, 
Tenn 

Tore  A.  Clark, 
Qnincy.IlL*..- 

Cbriatie  A  Lowe, 
WasbingtoD, 
D.C...... ...... 

Dimn,  Lailande 
&Co.,Blrming. 
bam,  Ala.  t 

George  T.  Nelles, 
Leavenworth, 
Kana 

M.V.  Henry,  Bir. 
mingham,  Ala. . 

Samnel  Walton  &. 
Co.,  Boanoke, 
Va 

Sbipman  it,  Stew- 
art, Washing- 
ton, D.C  


SiUs  (754  CQbie 
yards). 


Price. 


$22.50 

25.  OJ 

17.00 
12.00 

18.00 

1«.50 

10.50 
22.00 

24.  OJ 

20.00 


Amount. 


$16,965.00 

18,850.00 

12,818.00 
9,048.00 

13,572.00 

12,44L00 

14,703.00 
16.588.00 

18,096.00 

15,060.00 


Qaoins  (195  onbic 
yards). 


Price.     Amount. 


$40.00 

31.00 

63.00 
45.00 

60.00 

25.00 

50.00 
35.00 

35.00 

60.00 


$7,800.00 

6,045.00 

12,285.00 
8.775.00 

11,700.00 

4,875.00 

9,750.00 
6,825.00 

6,825.00 

11,700.00 


Coping. 


Look  walls  (996   I    Well  walls  (17 
cubic  yar«]8).     ,      cubic  yards). 


Price.    Amount. 


$21.00 

2L00 

18.00 
12.00 

18.50 

19.50 

20.00 
20.00 

24.00 


Price.     Amonnt. 


$20,958.00  $21.00 


20,958.00 

17,964.00 
11,976.00 

18,463.00 

19,461.00 

19,960.00 
19,960.00 

23,952.00 


8.00        7,984.00 


17.00 

14.00 
12.00 

18.50 

10.50 

20.00 
2«).00 

24.00 

8.00 


$357.00 

289.00 

23a  00 
204.00 

314.50 

881.60 

340.00 
340.00 

408.00 

136.00 


Ko. 

of 

bid. 


1 
2 


4 
5 

6 

7 

8 
9 

10 


Kame  and  address  of  bidder. 


Kirk  St  Miller,  Madison.  Ind. . . 

Petitdidier  St,  Hoag,  Cincinnati, 
Ohio 

Neely  St  Smith,  Chattanooga, 
Tenn 

Tore  A.  (Hark,  Quinnr.  IlL*  .  , . 

Christie  St  Lowe,  Washington, 
D.C - 

Dunn,  LaUande  St  Co,  Bir- 
mingham. Ala.  t 

<3eorge  T.  Kelles,  Leavenworth, 
Kans 

M.  v.  Henry,  Krminghun,  Ala. 

Samuel  Walton  Sc  C]k>.,  Roanoke, 
Va 

Shipman  St  Stewart,  Washing- 
ton, D.C  


Cut  stone  (173 
cubic  yards). 


Price. 


$18.00 

25.00 

17.00 
80.00 

20.00 

17.00 

20.00 
10.00 

25.00 

25.00 


Brick  (27  onbic 
yards). 


Amount. 

Price. 

$3,114.00 

$20.00 

4,825.00 

19.00 

2,941.00 
5,190.00 

13.00 
12.00 

3.460.00 

21.00 

2,941.00 

9.50 

3,460.00 
2.768.00 

15.00 
15.00 

4,325.00 

18.00 

4,325.00 

25.00* 

Amount. 


$540.00 

518.00 

851.00 
324.00 

567.00 

256.50 

405.00 
405.00 

486.00 

675.00 


Groovea  (1,400 
square  feet). 


Price. 


$1.00 

1.00 

.50 
.50 

.50 

.50 

.50 
.75 

4.00 

.50 


Amount. 


$1,400.00 

1,400.00 

700.00 
700.00 

700.00 

700.00 

700.00 
1,050.00 

5,600.00 

700.00 
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Abstract  of  proposals  /of  consinicHng  a  masonry  lock  at  Colbert  Shoals,  Tenaesiee  Rir$r, 

Alabama,  etc. — Continued. 


2 

Cm 

6 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 


Name  and  address  of 
bidder. 


Kirk  &  Miller,  Madison^ 
Hid 

Potitdidier  &  Hoag,  Cin- 
ciimati,  Obio 

Necly  &.  Smith,  Chatta- 
nooga, Tenii 

Tere  A.  Clark,  Quincy, 
III.* 

Christie  &  Lowe,  Wash- 
ington, D.C 

Dunn,  Lallande  &.  Co., 
Bimiiugham,  Ala  t 

George  T.  Nells,  Leaven- 
worth, Kaus 

M.  V.  Henry,  Binning- 
haro.  Ala 

Samuel  Walton  &  Co., 
Koanoko,  Va 


■Shipman  &  Stewart, 
Wa  ~    ~ 


''asliingtou,  D.  C. 


Filling  (16,932 
cnbic  yards). 


Price. 


$0.15 
2.00 
.30 
.35 
.50 
.27 
.25 
.35 
.30 
.02 


Amount. 


2,539.60 
33,864.00 
5, 079. 00 
5,026.20 
8, 406. 00 
4,57L64 
4.233.00 
5. 926. 20 
5,079.60 
338.64 


Stone  filling  (1,488 
cubic  yams). 


Price. 


$0.75 
2.50 
3.50 

.50 
3.00 

.37 
4.00 

.70 

.35 
1.00 


Amount. 


1,116.00 
8,720.00 
5,206.00 

744.00 
4,464.00 

550.56 
5,952.00 
1,041.60 

520.80 
1,488.00 


Paving  (367 
square  yards). 


Price. 


$1.10 
3.00 
1.50 
3.00 
3.00 
2.00 
1.00 
2.50 
4.00 
2.00 


Amount 


Total 


403.70 
1,10L00 
550.50 
1,101.00 
1, 101. 00 
734.00  , 
367.00 
917. 50  . 
1,468.00  ^ 
734.00 


509,:5I.SI 
624.0».oe 
440,X».« 
305.  TOR  » 
471.  lio^io 
320,11109 
408. 7a  » 
3a,34I.dS 
370.1«:.» 
355, 691 C4 


I 


*  Lowest  bid.  t  Informal.    No  signature  of  United  States  officer  to  guarantee. 

Amount  available  $350,000. 

Appropriations  for  improving  the  Tennessee  Eivor  below  Chatta- 
nooga, including  surveys,  have  been  made  as  follows: 


March  2, 1827.. 
Augast  30,  1852 
June  9, 1860  .. . 
June  12,  I860.. 
March  3, 1871.. 
June  10. 1872 


March  3, 1879 $210,000.00 

June  14, 1880 300,000.00 

March3,  1881 250,000.00 

August  2,  1882 250,000.00 

"  '                                 350,000.00 

262,.'i0a00 

250,000.00 

475,000.00 

.....  500,000.00 


July  5,  1884 

Augusts,  1886 

August  11,  1888.... 
September  19, 1890. 
July  13,  1892 


$200.00 

50,000.00 

1,350.00 

1,406.94 

80,000.00 

»^^^^j  .^.. 50,000.00 

March  3,  1873 100,000.00 

June  23,  1874 100,000.00 

March  3, 1875 360,000.00 

August  14, 1876 255,000.00 

Junel8,  1878 300,000.00               Total 4,145,456.94 

Parts  of  these  appropriations  have  been  expended  on  improvements 
below  Bee  Tree  Shoals. 

The  money  statement  for  this  work  is  consolidated  with  that  for 
Tennessee  River  below  Bee  Tree  Shoals  (Appendix  D  D  2),  eo  as  to 
embrace  the  entire  reach  of  the  river  below  Chattanooga,  as  follows: 

TENNESSEE  EIVEB  BELOW  CHATTANOOGA,  TBNN. 

Money  statement, 

July  1,  1892,  balance  unexpended $153,389.61 

Amount  appropriated  by  act  approved  July  13^  1892 500, 000. 00 


June  30,  1893,  amount  expended  during  fiscal  year. 


653, 389. 61 
150, 486. 93 


July  1,  1893,  balance  unexpended 502,902.63 

July  1,  1893,  outstanding  liabilities $18, 394. 77 

July  1, 1893,  amount  covered  by  uncompleted  contracts 47, 980. 17 

66,874.94 

July  1,  1893,  balance  available •436, 527. 74 

C  Amount  (estimated)  required  for  completion  of  existing  project 5, 837, 939. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

{      30,  1895 2,130,000.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

*A  contract  for  $305,766.60  of  this  amount  has  been  awarded  and  is  in  course  of 
execution. 
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the  same  names  on  the  Tennessee  Eiver,  around  which  the  two  seotioiis 
were  constructed.  The  Elk  Eiver  Division  is  1^  miles  lon^,  not  less 
than  100  feet  wide^  and  has  two  locks,  known  as  Locks  A  and  B,  each 
60  by  300  feet,  with  a  total  lift  of  23  feet;  the  Muscle  Shoals  Diyisjoii, 
beginning  about  8  miles  below  Lock  B,  is  14J  miles  long,  from  70  to  100 
feet  wide,  and  has  been  constructed  by  rebuilding  and  enlarging  the 
old  canal  built  by  the  State  of  Alabama,  1831-1836.  This  canal  was 
used  for  one  season,  but  the  obstructions  in  the  river  above  and  below, 
limited  navigation  to  certain  stages  of  the  water.  It  was  operated  for 
a  year,  after  which,  no  funds  being  appropriated  for  its  maintenance,  it 
was  disused  and  fell  into  decay. 

The  lower  division  of  the  canal,  in  its  present  condition,  contains 
nine  locks,  of  the  same  dimensions  as  those  in  the  upper  division,  viz : 
60  feet  wide  and  300  feet  long,  with  a  total  lift  of  86  feet. 

During  the  past  fiscal  year  the  canal  was  kept  in  working  order  and 
no  delay  in  traffic  occurred  until  the  last  month  of  the  fiscal  year. 
The  locks,  buildings  and  grounds  were  cared  for  and  kept  in  good  con- 
dition, the  entire  line  of  embankment  was  patrolled  daily  tor  the  pur- 
pose of  detecting  leaks,  a  large  number  of  which  were  closed  with 
Jbroken  stone,  gravel,  and  clay. 

Work  done  during  the  year  was  as  follows: 

The  dry  wall  on  the  south  side  of  the  canal  just  above  Lock  1,  hav- 
ing badly  settled,  8  cubic  yards  of  the  old  wall  were  removed  and  re- 
built. 

Pavement  was  relaid  over  an  area  of  1,600  square  yards  on  the  Second 
Creek  Wasteweir,  extending  from  end  to  end,  the  stone  being  torn  up 
and  relaid  on  an  8-inch  bed  of  broken  stone  and  gravel;  the  old  pave- 
ment, consisting  of  stones  laid  in  earth  which  had  been  greatly  washed 
out  by  overflow,  was  undermined  and  in  an  unsafe  condition;  the  new 
pavement  was  laid  in  a  bed  of  gravel  and  broken  stone. 

A  part  of  the  masonry  of  the  wall  of  the  old  State  canal  lock  which 
projected  through  thiB  inner  face  of  the  present  embankment  just  below 
Lock  2,  aud  which  interfered  with  the  passage  of  vessels  though  the 
canal  was  removed ;  41  cubic  yards  in  quantity. 

There  were  also  removed  by  hand  from  the  bed  of  the  canal  immedi- 
ately  below  Lock  2, 105  cubic  yards  of  stone  and  gravel  which  had  been 
washed  in  from  the  hillside;  the  space  here  was  too  contracted  for 
dredge  work. 

In  April  a  heavy  freshet  washed  out  a  part  of  the  embankment  behind 
the  north  wall  of  Lock  3,  and  372  cubic  yards  of  earth  and  gravel  were 
used  in  repairing  the  damage. 

The  old  wooden  machine  shop  at  Bluewater  was  torn  down  and  the 
material  was  used  in  sheathing  the  foundations  of  the  watchmen's 
houses  at  Locks  2,  3,  4,  5,  7,  8,  and  9. 

For  the  protection  of  the  embankment  against  wash  from  the  empty- 
ing culverts  of  Lock  5,  a  dry  wall  was  built  immediately  below  the 
lock,  100  feet  long,  9  feet  high,  7  feet  wide  at  base  and  3  feet  wide  at 
top;  167  cubic  yards  of  dry  rubble  masonry  were  laid  in  this  work;  the 
height  of  the  embankment  above  the  top  of  the  wall  is  12  feet. 

A  projecting  part  of  the  old  State  canal  lock  wall,  consisting  of  21 
cubic  yards,  and  which  interfered  with  the  navigation  of  the  canal  was 
removed  from  below  Lock  5. 

A  water  tank  with  a  capacity  of  6,000  gallons  was  built  on  a  masonry 
foundation  near  the  shops  below  Lock  6,  to  replace  the  old  decayed 
tank  and  to  furnish  water  for  the  locomotives. 


Cnbio  yards. 

AboreLock  A 18,114 

Between  Locks  A  and  B 2,150 

At  head  of  lower  division 600 

Above  Lock  1 941 

Near  Second  Creek 5,500 

Between  Locks  2  and  3 250 

Above  Looks 110 
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A  large  quantity  of  logs  and  drift  which  had  accomolated  against 
the  aqueduct  piers  at  Shoal  Creek  was  removed. 

A  serious  leak  having  occurred  through  the  embankment  behind  the 
dry  wall  immediately  above  Lock  8,  and  the  usual  means  having  failed 
to  close  it  the  wall  was  torn  down  and  the  embankment  for  half  its 
width  and  a  length  of  some  50  feet  removed  to  bed  rock;  the  embank- 
ment and  wall  were  then  rebuilt,  a  vertical  core  of  well-tamped  clay^ 
protected  on  either  face  by  gravel,  being  carried  up  from  bed  rock  to 
above  the  water  line;  352  cubic  yards  of  earth,  155  cubic  yards  of 
gravel,  32  cubic  yards  of  broken  stone,  and  100  cubic  yards  of  dry 
rubble  masonry  were  used  in  this  work  which  proved  very  satisfactory. 

The  following  quantities  of  material  were  removed  by  the  Bucyrus 
dredge: 

Cubic  yards* 

At  Blnewater  dan 2,000 

Between  Locka  5  and  6 6,755 

Near  Four  MUe  Creek 1,400 

Between  Looks  6  and  7 84 

Below  Lock  9 1,060 

Total 38,964 

There  were  removed  from  the  upper  division  of  the  canal  1,332  logs 
and  a  large  quantity  of  drift. 

On  the  Ist  day  of  June  the  most  serious  break  yet  experienced 
occurred  through  the  canal  embankment  at  a  point  some  200  yards 
above  Lock  3.  On  the  previous  night  a  tremendous  rain  storm 
occurred,  the  fall  being  reported  as  3.6  inches  in  nine  hours.  The 
creeks  raised  so  high  that  the  towpath  was  overflowed  from  Lock 
2  to  Lock  4.  The  break  through  the  embankment  extended  over  a 
length  of  75  feet  and  down  to  bed  rock,  some  23  feet  below  the  rail- 
way track.  The  damage  was  at  once  discovered  and  immediate  meas- 
ures taken  to  repair  it.  By  incessant  work,  aided  at  night  by  use 
of  the  Wells  Light  the  break  was  repaired  by  the  3d  of  the  month.  In 
this  work  700  cubic  yards  of  stone  and  1,300  cubic  yards  of  earth  were 
used.  The  cost  of  labor  and  subsistence  of  men  engaged  in  the  re- 
pairs amounted  to  $1,508.51. 

There  were  distributed  along  the  line  of  railway  at  convenient  points 
for  use  in  case  of  breaks  through  embankment  1,797  cubic  yards  of  quar- 
ried stone;  231  cubic  yards  were  transported  across  the  canal  for  use 
in  building  protecting  dry  walls  below  Locks  6  and  7. 

In  addition  to  the  foregoing  work,  a  quantity  of  mud  was  removed 
from  near  miter  sills  by  use  of  hand  scrapers;  frequent  repairs  were 
made  to  keep  the  wicket  valves  in  working  order;  a  miter- gate  suspen- 
sion rod  at  Lock  2,  which  had  been  broken  by  the  padsage  of  a  boat, 
was  repaired;  run  ways  on  miter  gates  at  Locks  2,  6,  8,  and  9  were  re- 
paired; two  wooden  benches  were  rebuilt  under  drop  gate  at  Lock  7, 
and  broken  horizontal  shaft  was  removed,  welded,  and  replaced,  and  a 
large  amount  of  miscellaneous  work,  consisting  of  repairs  to  dredge, 
toolS|  appliances,  etc.,  accomplished. 

Abstract  of  allotment*, 

NoTember  28, 1890 $40,000.00 

July  1,1891 31,792.04 

July  1,1892 45,232.90 

Total 117,024.94 

:b^q  93 153 


* 
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Eatimate  of  funds  needed  from  appropriaiian  for  operaHng  and  care  of  canals  and  etker 
works  of  navigationf  indefinite^  to  be  applied  to  current  expenses  in  operating  the  Mnsdi 
Shoala  Canal,  from  July  1,  1893,  to  June  30,  1894, 

Amount  required  for  fiBcal  year  endinjc  June  30,  1894 $65, 000. 09 

Balance  remaining  from  allotment  of  preceding  year,  exclusive  of  oat- 
standing  liabilities , 4, 021, 81 

Additional  allotment  required  for  fiscal  year  ending  June  30, 18d4 60, 975. 19 

To  be  expended  as«foUow8 : 

1  assistant  engineer,  at  $200  per  month 2, 400.00 

1  master  mechanic,  at  $100  per  month 1, 200100 

1  overseer,  at  $100  per  month 1, 200.00 

I  clerk,  at  $100  per  month I,aoa00 

II  lockmasters,  at  $75  per  month,  each 9,900100 

11  assistant  lockmasters,  at  $40  per  month,  each 5, 280.  OP 

1  locomotive  engineer,  at  $60  per  month WCOO 

1  engineer  at  machine  shop,  at  $60  per  month 1  720.00 

1  telephone  lineman,  at  $50  per  month 600.00 

2  blacksmiths,  at' $75  per  month,  each 1, 800. 00 

1  earpenter,  at  $80  per  month 960.01 

1  overseer,  at  $80  per  month... 960100 

30  laborers,  at  $30  per  month,  each 10,800i00 

Dredging  and  towboat  crews,  $800  per  mouth 9, 600.09 

Subsistence,  $525  per  month 6, 300.00 

Repairs  of  dredge,  plant,  material,  and  contingencies 11, 360.  CO 

Total  for  year 66,000.00 


Statement  of  traffic  through  the  Muscle  Shoals  Canal  during  the  fiscal  year 

SO,  1893 f  compared  vnth  the  traffic  for  fiscal  year  ending  June  SO,  1S98. 


- 

Year  eodiof  Jum 
30-^ 

1898. 

IML 

Stoftmors 

, nnnber . . 

50 
58 

11 

13 

5.189 

m 

Bareee 

do.... 

e 

K»fU 

, ....do..-. 

]• 

IffiftcAllAnttoim  oraffc r 

............................ .do. . .. 

n 

Tonnago  

...,..,, Umds.. 

IXfii 

, do  .. 

■«t^ 

IfUmbor 

730 

199 

1,585 

(*) 
1,000 

1^068 
900 

1,130 
815 

3>W 

Ck>ttoii , 

do... 

la 

Grain  ...., ,-.. 

do. . . 

IS 

Hour , 

do... 

m 

Oak.  extract. - 

do... 

w 

General  merchandise 

do... 

1.7a 

LiOfira 

do... 

2.% 

Iron..................... I.... 

do... 

Coal ', 

do... 

« 

Total 

8,915 

8.M 

.number. . 

Passensers 

1,012 

ta* 

• 

^Included  in  General  Merchandise. 
The  above  statement  is  exclusive  of  supplies  brought  by  United  States 
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Detailed  eitpemte  for  operating  and  care  of  Mveole  Skoals  Canal  during  the  fiecal  year 

ending  June  SO,  189S, 


ICoDth. 


1892. 

July 

Angnsl 

8ept(»nber 

October 

KoTomber 

December 

1893. 

JainiflTy 

February 

Iffcrcb 

April 

May 

Jane 

Totel 


Month. 


Office  and  administration. 


Salaries. 


$298.00 
266.00 
266.00 
266.00 
256.00 
266.00 


265.00 
255.00 
266.00 
265.00 
265.00 
256.00 


3,060.00 


Snppliea. 


16.40 
2.26 

86.76 
1.00 

82.42 
8.40 


.50 

10.00 

7.50 

84.90 

4.25 

2.60 


140.03 


Total. 


0261.40 
267.25 
290.76 
266.00 
287.42 
268.40 


256.60 
266.00 
202.50 
289.90 
269.26 
267.60 


8,200.93 


Operating,  care,  repairs,  eto. 


Locks  A  and  B. 


Labor. 


$840.00 
885.00 
844.86 
828.88 
830.83 
884.17 


068.08 
796.00 
795.00 
730.00 
006.83 
309.07 


0.019.71 


Sub- 
sistence. 


$24.00 
23.35 
40.58 
43.40 
47.10 
49.02 


60.63 

92.29 

107.21 

100.02 

103.90 

47.08 


728.04 


Supplies. 


$21.96 
87.32 
21.06 


94.16 


8.30 


182.80 


TotaL 


$304.00 
380.33 
422.26 
392.78 
877.99 
627.34 


708.00 
887.29 
910.61 
830.02 
712.23 
410.75 


0,931.15 


1802. 

July 

Angn«t 

September 

October 

NoTrmber 

December 

1803. 

Jaaoary 

February. — 

March 

April 

May 

June 

Total 


Operating,  care,  repairs,  etc 


Locks  1  to  9. 


Labor. 


$3,134.42 
2,032.93 
2,007.04 
2,003.25 
2,603.07 
2,639.02 


2,415.76 
2,256.00 
2,002.50 
2,468.48 
8,307.27 
0,500.58 


85,960.40 


Subsistence. 


$180.71 
104.40 
202.32 
863.64 
288.07 
816.48 


828.62 
269.10 
278.84 
850.00 
406.70 
41L14 


8,664.48 


Supplies. 


$206.60 
800.16 

41.48 
103.80 
800.22 

19.97 


91.67 

210.87 

190.90 

1,408.44 

1,022.01 


8,908.17 


TotaL 


$3,627.72 
3,097.48 
2,911.39 
3,060.16 
8,267.90 
2,976.07 


2,744.27 
2,015.73 
3.098.21 
8,009.44 
5,12L41 
8,024.28 


43, 443.  U 


Grand  total. 


$4,158.12 
8,736.00 
8,024.39 
8,708.93 
8,928.37 
8,700.87 


8,708.43 
8,708.0? 
4,27L22 
4,136.80 
0,092.89 
8,098.68 


63,676.19 


In  addition  to  the  above,  $2,400  ha«  been  aatliorized  to  be  expended  for  impair  of 
drop  gatee,  and  the  material  has  been  ordered. 
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IMPROVEMENT  OP  OmO,  MONONGAHELA,  CHEAT,   ALLEGHENY,  AND 

MUSONGUM  RIVEBS. 


MEPOBT  OF  LIEUT,  COL,  AMOS  8TICKNET,  CORPS  OF  EN0INEEB8,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189S, 
WITE  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVXMSNTS. 


1.  Ohio  River. 

2.  Operating  8na|^  boats  on  Ohio  River. 
8.  C^erating  and  care  of  Davis  Island 

Dam,  Ohio  River,  near  Pittsburg, 
Pa. 

4.  Movable  dam  in  Ohio  River  below 

month  of  Beaver  River,  Pennsyl- 
vania. 

5.  Monongahela  River,  West  Virginia 

and  Pennsylvania. 

6.  Operating  and  care  of  Locks  and  Dams 

Noe.  8  and  9.  Monongahela  River. 

7.  Purchase  of  Lock  ana  Dam  No.  7, 

Monongahela  River. 


8.  Purchase  of  Look  and  Dam  No.  6, 

Monongahela  River. 

9.  Cheat  River,  West  Virginia. 

10.  Allegheny  River,  Pennsylvania. 

11.  Dam  at  Herr  Island,  Allegheny  Riv- 

er, near  Pittsburg,  Pa. 

12.  Ice  harbor  at  mourn  of  Muskingum 

River,  Ohio. 

13.  Muskingum  River,  Ohio. 

14.  Operating  and  care  of  locks  and  dams 

on  Muskingum  River,  Ohio. 


KXAMINATION8. 


15.  Ohio  River  at  or  near  Elizabethtown, 

ni. 

16.  Harbor  at  Evansville,  Ind. 

17.  Ohio  River  between  Ludlow  and  Cov- 

ington, Ky^  and  Cincinnati,  Ohio. 

18.  Little  Miami  River,  Ohio,  for  ioe  har- 

bor. 

19.  Ohio  River  between  Ironton,  Ohio, 

and  3  miles  along  and  up  the  Ohio 
east  of  mouth  of  Guyan  River, 
West  Virginia. 

20.  Raccoon  River,  Ohio. 


21.  Location  of  locks  and  dams  on  Ohio 

River  between  Davis  Island  Dam 
and  the  dam  near  mouth  of  Bea- 
ver River.  Pennsylvania. 

22.  Lock  and  dam  on  Allegheny  River 

between  (proposed)  dam  at  Taren- 
tum  and  Herr  Island  Dam,  Penn- 
sylvania. 

23.  Lock  and  dam  on  Allegheny  River  at 

or  near  Tarentnm,  Pa. 

24.  Allegheny  River  from  Olean,  N.  T., 

to  Warren,  Pa. 


TJnited  States  Engineer  Office, 

Cincmnatiy  OhiOj  July  15 j  1893, 

General  :  I  have  tlie  honor  to  transmit  herewith  the  annual  reports 
on  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1893. 
I  was  assisted  by  First  Lieut.  Harry  F.  Hodges,  Corps  of  Engineers, 
from  August  16, 1892,  to  April  23, 1893. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Lieut.  Col.  of  EngikeevB. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  J7.  8.  A. 
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J*  F  X. 

IMPROVEMENT  OF  OHIO  RIVEB. 
StaUment  of  hmounU  and  dates  of  all  appropriaUons  for  tkU  wark^ 


Act  of  Congress. 

Appropria- 
Uons. 

Allotments. 

Betoarka. 

K«r.  8, 1827 

Mar.   8.1835 

$30,000.00 
60,000.00 
20,000,00 
60,000.00 
50.000.00 

100,000.00 

6,479.25 

90.000.00 

July   2,1886 

Mar.   3.1837 *** 

•  ••AAv*»*  »• • • « 

July   7,1838 

Jane  11, 1844....... 

Mar.   3,1847....*.. 

Aug.  80, 1852 

JimA2S.  1866....  >.. 

•••••4*.«**««. 

$172,000.00 
80,000.00 

ImproTing  Mississippi,  Iflssoiirl,  Arkansas,  ■! 

Ohio  rivers. 
Snag  boats  and  apparatus  for  improring  i  wliii 

rivers. 

Do 

Mar.   2.1867 

100,000.00 

July  25, 1868 

85,000.00 

Reuair,  preservation,  extensictn,  luid  oompltftiiaii 
xiytBr  and  harbor  works. 

July  11, 1870 

Mar.   8,1871 ,.. 

50,000.00 

50,000.00 
200,000.00 
200,000.00 
150.000.00 
300,000.00 
175,000.00 
300,000.00 

60,000.00 
250,000.00 
250,000.00 
350,000.00 
100,000.00 
850,000.00 

16,000.00 
600,000.00 

17,000.00 
875,000.00 
380,000.00 
800,000.00 
860,000.00 

JUD4l0,    1872.»»r-rr, 

Mar.    3.1873 

June  23. 1874 

Mar.    3.  1875 

Aug.  14,  1876 

Junel8. 1878 

Do 

Mar.   3, 1879 

June  14, 1880 

Mar.   8,1881 

Mar.  21, 1882 

Continuing  work  on  Davia  IsUaid  Dmb. 

Aufc  2,  1882 

Harbor  of  refuge  near  Cincinuati,  OhlOb 

July   5,1884 

Do 



Do. 

Aug.  5,1886 

Aug.ll,  1888 

Sept.  19. 1890 

JidylS,  189B 

5,829,479.25 
126,168.48 

Deduct  amounts 
transferred  te 
other  works . . , . . 

Total 

5,204,310.77 

837,000.00 

The  last  appropriation  for  this  river,  $360,000,  was  made  in  fberi?er 
and  harbor  act  of  July  13, 1892.  The  amounts  mecified  in  the  set, 
which  may  be  expended  at  special  points,  are  as  follows: 

For  Great  Miami  embankment fI3»W 

For  improving  the  navigation  at  Monnd  City,  HI 30,W 

For  dredffin^  in  Brooklyn  Harbor,  HI 10, 000 

For  completing  the  work  at  Shawneotown,  111 7,000 

Total 60^000 

Deducting  this  amount  of  $60,000  from  $360,000  leaves  $300,000  to 
be  expended  upon  general  improvements.  This  amount  was  allotted 
as  follows: 

For  work  at  Clnsters,  52  miles  below  Pittsbnrg,  to  oloee  ehntea  and  ooooen- 
trate  the  low- water  flow,  abont $49^000 

For  work  at  Eisht  Mile  Bar,  453  miles  below  Pittsbnrg,  to  improve  the  low- 
water  channel,  about B,M 

For  work  at  Rising  Snn,  502  miles  below  Pittsburg,  to  improve  the  low- 
watOT  channel,  about 5,000 

For  work  near  Scuffletown,  767  miles  below  Pittsburg,  to  improve  the  low- 
water  chann^  about • •    28^500 
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For  work  at  French  Island,  761  miles  below  Pittsburg,  to  improve  the  low- 
water  channel,  aboat ^ $26y000 

For  work  near  Caseyrille,  8G0  miles  below  Pittsburg,  to  improve  the  low-  ' 

water  channel,  about 3^500 

For  w^ork  just  above  Mound  City,  959  miles  below  Pittsburg,  to  improve  the 

low-water  channel,  about i 5)500 

For  repairs  and  alterations,  on  plans  to  be  approved^  to. dams  and  dikes  be* 

tween  Pittsburg  and  Cairo,  about a 20,000 

For  building  quarters  at  Davis  Island  Dam,  about 3, 500 

For  extending  guiding  crib  at  Davis  Island  Dam,  about 8,000 

For  service  of  United  States  dredging  fleet,  two  years,  about 40, 000 

For  completion  of  surveys,  maps,  and  otner  expenses  for  establishment  of 
harbor  lines  at  Pittsburg,  Pa.,  Wheeling,  W.  Va.,  and  Cincinnati,  Ohio, 

aboat 10,000 

For  gau^ng  the  low- water  discharge  of  the  river  at  various  points,  about. .      5, 000 
For  contingencies,  engineering,  office,  and  miscellaneous  expenses,  two  years, 

about 50,000 

It  was  deemed  advisable  to  leave  a  portion  of  the  appropriation  unallotted 
to  any  special  locality,  in  order  tnat  there  might  oe  a  reserve  to  draw 
upon  to  supply  deficiencies  in  estimates  or  to  be  used  with  possible  bal- 
ances remaining  from  allotments  for  undertaking  additional  works.  For 
this  purpose  the  remainder  of  the  appropriation  is  available  ...* 17, 500 

300,000 

It  is  proposed  to  have  most  of  the  construction  work  done  by  con- 
tract, but  certain  portions  of  the  work  can  be  better  done  by  the  system 
of  hired  labor,  the  methods  to  be  stated  in  the  submission  of  plans  for 
each  locality. 

The  general  plan  for  improving  the  navigation  of  the  Ohio  Biver, 
now  in  process  of  execution,  is  to  secure  additional  depth  at  islands 
and  bars  by  the  construction  of  low  dams  across  chutes,  and  by  building 
dikeai,  where  the  river  is  wide  and  shallow,  so  as  to  confine  the  flow  to 
a  smaller  cross-section,  and  by  dredging.  A  radical  improvement  of 
the  upper  part  of  the  river  has  been  commenced  by  the  construction  of 
a  lock  and  movable  dam  at  Davis  Island,  5  miles  below  Pittsburg,  and 
work  on  another  lock  and  dam  has  been  commenced  just  below  Beaver, 
29^  miles  from  Pittsburg.  A  snag  boat  and  two  dredges,  belonging  to 
the  United  States,  are  constantly  employed  when  funds  are  available, 
and  the  stage  of  river  permits,  in  taking  out  snags  and  wrecks  and 
in  dredging  away  gravel  and  rock  obstructions  that  can  not  otherwise 
be  removed. 

The  late  day  at  which  the  appropriation  of  1892  became  available, 
prevented  the  accomplishment  of  much  dike  work  during  that  season, 
owing  to  the  time  required  for  advertising,  making  contracts,  etc.,  but 
a  considerable  amount  of  other  work  was  done,  including  various  sur- 
veys of  bad  x>ortions  of  the  river,  operating  the  dredging  fleet,  and 
measuring  the  low-water  discharge  oi  the  river  at  various  points.  The 
work  at  special  points,  including  the  Great  Miami  Embankment,  Shaw- 
ueetown  Levee,  dredging  in  Brooklyn  Harbor,  and  improving  naviga- 
tion at  Hound  Oity,  for  which  allotments  were  made  in  the  act  of 
Congress,  has  all  hem  completed  during  the  year,  except  that  at  Mound 
City,  which  is  now  under  contract,  and  will  be  prosecuted  during  the 
coming  low- water  season.  During  the'  low- water  period  of  last  fall  an 
excellent  opportunity  was  afforded  for  obtaining  measurements  of  the 
low-water  discharge  of  the  river  at  various  points.  A  party  was  fitted 
out  under  the  charge  of  Mr.  J.  F.  Coleman,  and  started  in  a  naphtha 
launch  from  Pittsburg,  taking  measurements  below  the  mouthp  of  the 
principal  tributaries  along  the  whole  length  of  the  river.  From  these 
measurements  the  volume  of  discharge  at  a  very  low  stage  has  been 
obtained  down  to  a  point  below  the  mouth  of  the  Kentucky  Biver.    In 
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the  lower  part  of  the  river  the  obtaining  of  the  measurements  for  low- 
water  discharge  was  unfortouately  intermpted  by  a  few  days'  d^ay, 
caused  by  the  sinking  of  the  survey  boat,  during  which  timeof  delay  a 
rise  occurred.  The  results  of  this  survey  will  be  found  in  Mr.  Ck>lemaji'8 
report  herewith,  and  indicate,  in  my  opinion,  that  a  good  navigable 
channel  with  not  less  than  5  and  probably  6  feet  central  depth  at  low 
water  can  be  obtained  at  all  but  one  or  two  points  from  the  mouth  of 
tiie  river  up  to  Marietta,  a  distance  of  794  miles;  and  from  Marietta  up 
to  Lock  and  Dam  No.  6,  now  building,  just  below  the  mouth  of  Beaver 
Biver,  a  distance  of  141^  miles,  a  fair  navigable  channel  with  a  central 
depth  of  between  3  and  4  feet  at  low  water,  it  is  believed,  can  b« 
obtained. 

The  upper  part  of  the  Ohio  Eiver  in  low  water  consists  of  a  sueees- 
sion  of  pools  and  ripples.  In  the  x>ool8  there  is  generally  sufficient 
depth  for  navigation.  On  the  ripples  the  water  is  shallow,  with  a  steep 
surface  slope,  and  considerable  velocity  of  current.  By  means  of  con- 
traction works,  properly  placed  at  these  ripples,  supplemented  where 
necessary  by  dredging,  the  length  of  the  ripple  slopes  may  be  increased, 
thus  decreasing  the  declivity  of  the  slopes,  decreasing  the  velocity,  and 
increasing  the  depth.  In  work  of  this  character  it  is  impossible  to 
determine  in  advance  just  where  and  how  much  work  will  be  needed, 
and  therefore  it  is  impossible  to  submit  estimates  for  complete  improve- 
ment of  the  channel  for  any  given  width  and  depth.  The  work  nmst 
be  progressive,  and  tentative,  and  owing  to  the  varied  interests  and 
communities  along  nearly  1,0()0  miles  of  river,  the  locations  of  works 
must  be  at  considerable  distances  apart,  so  that  no  one  reach  of  river 
can  be  taken  in  hand  and  improvemen^t  completed  in  advance  of  other 
parts  of  the  river.  In  the  upper  part  of  the  river,  the  bed  is  composed  of 
quite  heavy  material,  mostly  large  gravel  with  a  considerable  quantity 
of  loose  stone.  This  material  does  not  move  rapidly  downstream  as 
compared  with  the  movement  of  sand  and  other  light  material,  and  the 
amount  of  it  that  is  brought  into  the  river  by  the  numerous  side 
streams,  while  large  in  the  aggregate,  is  not  comparable  to  the  amount 
that  is  moved  by  streams  passing  through  sandy  soiL  But  this 
material^  on  account  of  its  resistance  to  the  current,  makes  very  bad 
obstructions,  and  bars  formed  by  it  are  not  cut  out  very  readUy  as  the 
river  falls  and  is  confined  to  narrower  channels,  as  in  the  case  of  sazid 
bars.  Channels  dredged  through  this  heavy  material  have  a  consid- 
erable degree  of  permanence,  when  properly  located,  and  this  method 
of  improvement  in  the  upper  part  of  the  river  should,  in  my  opinion,  be 
more  vigorously  prosecuted  in  connection  with  the  building  of  works 
for  contraction  of  low- water  channel,  and  at  points  where  the  heavy 
material  is  brought  into  the  river  by  side  streams.  There  are  at  pr^ent 
occupied  in  this  work  two  fine  dredges  belonging  to  the  United  States, 
which  are  doing  excellent  service,  but  more  should  be  built  as  soon  as 
possible,  and  tenders  for  handling  the  dredges  with  their  scows  should 
also  be  provided;  the  practice  now  being  to  hire  a  towboat  during  eadi 
season. 

The  material  of  which  the  bed  of  the  Mver  is  composed  gradually 
becomes  lighter  as  we  descend  the  river,  and  in  the  lower  river  the  lack 
of  low- water  depth  is  due  entirely  to  too  great  width  of  channel,  espe- 
cially at  points  where  the  channel  crosses  from  one  side  of  the  river  bed 
to  the  other.  The  volume  of  low- water  discharge  is  sufficient  to  pro- 
vide a  channel,  with  a  central  depth  of  not  less  than  6  feet  at  low 
water  and  a  width  varying  from  2,000  feet  at  the  mouth  to  about  1,000 
feet  at  New  Albany,  situated  at  the  foot  of  the  Falls  of  the  Ohio.    In 
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the  llnproyement  of  the  various  parts  of  the  river,  the  practice  has 
been  to  place  works  at  those  points  which  are  most  troublesome  to 
navigation,  and  in  thus  spreading  the  work  out  on  different  and  unoon- 
nect^  reaches  it  happens  at  a  great  many  of  these  points  the  improve- 
ments have  not  been  as  thorough  as  desirable  and  some  additional 
work  will  be  necessary. 

The  great  and  growing  commerce  of  this  river,  its  numerous  cities, 
and  the  rapid  increase  of  the  already  large  population  of  the  valley, 
should  appeal  in  strong  terms  for  adequate  appropriations  for  such 
betterment  of  the  navigation  as  it  is  certain  can  be  obtained  by  well- 
known  methods. 

On  July  1, 1892,  a  balance  of  $58,186.44  remained  on  hand.  This 
sum  has  been  applied  to  the  completion  of  the  existing  contracts,  to 
payment  of  incidental  expenses,  and  to  other  objects  which  became 
necessary  in  the  course  of  the  work,  and  which  were  not  foreseen  when 
the  funds  were  apportioned. 

At  the  commencement  of  the  year  the  following  works  were 
unfinished:  Dike  at  Madison,  Ind.,  552  miles  below  Pittsburg.  Dike 
at  middle  of  Grand  Chain,  946  miles  below  Pittsburg.  Ice  Pier  sxt 
Kerrs  Eun,  Ohio,  247  miles  below  Pittsburg. 

The  following  works  were  in  progress  during  the  year: 

Dikes  at  Logstoumy  Pa.y  18J  miles  below  Pittsburg. — Work  was  com- 
menced at  this  place  upon  a  modification  of  the  old  riprap  curved 
training  dike,  so  as  to  place  it  in  a  line  perpendicular  to  the  shore,  and 
other  spur  dikes  were  planned  to  improve  the  low- water  channel  which 
was  to  be  dredged.  A  vigorous  opposition  to  the  change  was  made  by 
the  Pittsburg  Coal  Exchange  and  work  was  stopped  and  a  board  of 
engineer  of&cefs  convened  to  examine  the  site  and  report  upon  the 
plans.  The  board  recommended  the  construction  of  the  cross  dike  in 
place  of  the  upper  part  of  the  training  dike,  and  one  other  spur  dike; 
but  in  view  of  the  strong  opposition  of  the  coal-boat  operators  con- 
sidered it  advisable  to  omit  from  the  plau  the  work  that  was  intended 
for  improving  the  low- water  channel.  The  work  done  previous  to  the 
suspension  of  operations  consisted  in  the  removal  of  150  cubic  yards 
of  stone  from  old  dike,  the  placing  of  497  cubic  yards  of  stone  in  the 
new  dike,  and  the  removal  Uy  dredging  of  3,790  cubic  yards  of  gravel 
from  the  bar  opposite  old  dike  known  as  '^  Grassy  Bar." 

Ice  pier  at  Kerrs  Bufij  M7  miles  below  Pittsburg. — ^This  ice  pier  is 
located  at  the  upper  end  of  the  city  of  Pomeroy,  Ohio.  The  contract 
with  James  E.  Ware  for  the  construction  of  this  pier  was  dated  May  23, 
1891.  Work  commenced  November  2, 1891,  and  was  continued  until 
February  16, 1892,  when  the  stage  of  water  prevented  any  further 
work.  On  recommendation  of  the  officer  in  charge  the  time  for  com- 
I>leting  this  contract  was  extended  to  June  1, 1892,  and  again  extended 
to  September  1, 1892.  The  work  of  construction  was  completed  Au- 
gust 16, 1892.  Material  was  used  in  construction  as  follows:  Stone, 
6,968  cubic  yards;  oak  timber,  100,726  feet  B.  M.:  iron  drift-bolts  and 
mooring  irons,  11,346  pounds. 

Dikes  at  Eight  Mile  Bar^  458.5  miles  below  Pittsburg. — Supplementary 
works  were  constructed  at  this  point,  consisting  of  two  spur  dikes  of 
loose  stone  4  feet  above  low  water,  one  450  feet  and  the  other  21t^  feet 
in  length.  These  dikes  were  located  at  right  angles  to  the  current,  and 
adjoining  the  timber  crib  dike  built  in  1885-'86.  The  material  used  in 
construction  was  purchased. in  open  market  and  the  work  done  by  hired 
labor.  Two  thousand  and  forty-two  and.  three  tenths  cubic  yards  of 
stone  and  eleven  piles  were  used  in  the  construction^  which  was  com- 


2442      REPORT   OP  THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

pleted  ^November  14, 1892.    Subsequent  observatiafis  Indicated  aii  im- 
proved condition  of  the  channel. 

Bock  Bar  at  mouth  of  Licking  River ^  466.5  miles  below  Pittsburg. — 
This  bar  consists  of  limestone  rock  in  situ,  covered  in  part  by  loose 
rock  and  gravel.    The  total  area  of  this  bar  is  about  48  acres,  and  it 
projects  toward  the  Ohio  shore  more  than  half  the  low-water  widtii  of 
the  river,  having  a  narrow  but  comparatively  deep  channel  on  tlie  Ohio 
side  along  the  water  front  of  the  city  of  Cincinnati.    At  low  water  this 
bar  completely  shuts  off  all  navigation  between  the  Ohio  and  Lickini^ 
Eivers.    Through  this  bar  it  was  proposed  to  cut  a  channel  aboat  1,500 
feet  long  and  200  feet  wide,  with  a  minimum  depth  of  4  feet  at  low 
water,  and  the  cutting  of  such  a  channel,  it  was  originally  estimated, 
would  involve  the  removal  of  19,878  cubic  yards  of  rock.    The  work  of 
improvement  was  begun  in  1887,  under  an  allotment  of  $18,750  made 
by  the  river  and  harbor  act  of  August  5, 1886;  and  under  contract  dated 
July  15, 1887, 1,384.6  cubic  yards  of  rock  were  removed.    This  resulted 
in  a  cut  being  made,  65  feet  wide  and  135  feet  long,  at  the  south  limit 
of  the  bar,  and  exhausted  the  limited  sum  available.    By  the  river  and 
harbor  act  of  August  11, 1888,  925,000^  was  allotted  for  this  work,  and 
an  additional  allotment  of  $20,000  was  made  by  the  act  of  September 
19, 1890.    A  contract  was  made  with  J.  F.  King,  dated  July  12, 1^9, 
for  the  removal  of  rock  under  these  allotments,  but  after  a  delay  ex- 
tending through  two  seasons  the  work  was  abandoned  by  the  contractor 
and  the  contract  annulled.    Authority  being  granted  to  do  the  work 
by  hired  labor,  material  and  plant  were  purchased  and  work  commenced 
July  6, 1891.    The  work  continued,  whenever  the  water  would  permit, 
up  to  November  15, 1891,  when  all  the  work  projected  for  the  season 
was  completed,  2,235  cubic  yards  of  rock  having  been  removed.    The 
cut  is  now  about  475  feet  long  through  the  highest  part  of  the  bar. 
The  total  quantity  of  rock  which  would  have  to  be  removed  to  complete 
the  channel  as  originally  planned  would,  it  is  now  estimated,  be  22,627 
cubic  yards.    Of  this  there  was  removed  in  1887  and  1891  3,619.6  cubic 
yards,  leaving  still  to  be  excavated  19,007.4  cubic  yards.    The  work 
has  heretofore  been  accomplished  by  open  cut  in  coilerdams,  and  has 
proved  very  costly,  besides  being  subject  to  delay  and  interrnptioD, 
sometimas  for  weeks  together,  by  reason  of  sudden  floods.    The  present 
project  adopted  contemplates  the  continuance  of  the  excavation  by  sab- 
marine  blasting  and  subsequent  dredging,  and  a  steam-drilling  scow  is 
now  being  constructed  for  use  in  this  manner  on  the  work.    The  <lrill- 
ing  scow  will  be  fitted  with  two  large  Ingersoll  steam  drills  mounted  on 
carriages,  and  will  be  provided  with  machinery  for  handling  the  boat 
and  operating  the  spuds  by  steam.    It  is  expected  that  the  drilling 
scow  will  be  able  to  commence  operations  eaply  in  the  coming  fiaeal 
year. 

Removal  of  obstructions  at  Cullums  Ripple^  471.5  miles  below  Pitts- 
burg.— Obstructions  in  the  channel  opposite  the  dike  at  Oullum's  Rip- 
ple caused  the  steamboats  much  trouble  during  the  low- water  stage  of 
the  river  in  1892.  These  obstructions  consisted  of  snags,  some  of  ccm- 
siderable  size,  railroad  ties,  and  small  drift  tightly  packed.  A  hired 
dredge  with  a  small  party  was  employed  irom  November  15  to  Novem- 
ber ^,  in  removing  these  obstructions.  Sixteen  snags  and  17  cords  of 
drift  were  removed  and  suitably  disposed  of,  leaving  the  channel  clear. 

Oreat  Miami  Embankment^  489  miles  below  Pittsburg. — ^The  river  and 
harbor  acts  of  18S6  and  1889  state  that  the  object'  of  this  work  is  to 
confine  the  water  of  the  Great  Miami  River  in  great  floods,  "  to  the  end 
that  the  formation  of  the  bar  in  the  Ohio  Biver,  now  forming  and  ob- 
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Btmcting  navf  gatioD,  may  be  arrested.''  The  extension  of  this  embank- 
ment under  contract  dated  June  10,  1891,  with  John  Johnson,  com- 
menced July  8,  and  the  work  provided  for  by  the  contract  was  fully 
completed  by  November  28, 1891;  the  total  of  material  put  in  place 
was  33,435.1  cubic  yards.  By  authority  of  the  Ohief  of  Engineers, 
dated  November  17,1891,  arrangements  were  made  with  the  Clevelimd, 
Cincinnati,  Chicago  and  St.  Louis  Eailway  Company  for  a  further  ex- 
tension of  this  embankment  to  the  limit  of  available  fhnds.  Under 
this  arrangement  19,640  cubic  yards  of  material  was  put  in  place  by 
March  31, 1892,  and  as  the  available  funds  were  exhausted  the  work 
ceased. 

The  river  and  harbor  act  of  July  13, 1892,  by  special  allotment  pro- 
vided that  $13,000  be  expended  on  ftirther  work  on  the  embankment. 
A  contract  dated  October  29, 1892,  was  made  with  Thomas  T.  Annis 
ei  al.  The  work  under  this  contract  was  completed  June  30, 1893,  but 
the  measurements  by  cross  section  have  not  been  foMy  detei mined. 

Dredging  bar  at  Rising  Sun^  Ind.y  502  miles  below  Pittsburg^ — ^There 
are  three  dikes  in  the  immediate  vicinity  of  Bising  Sun,  Ind.  The  first 
projects  from  the  Kentucky  shore  immediately  below  the  crossing  which 
makes  over  to  the  Indiana  shore  above  the  town  of  Bising  Sun.  The 
Itwo  remaining  dikes  are  situated  about  one-half  mile  apart  and  project 
from  the  Indiana  shore  at  Bising  Sun. 

A  large  bar  lies  opposite  and  partly  below  the  upper  dike  on  Indiana 
shore.  This  bar,  at  its  highest  point,  extends  to  a  level  about  6  feet 
above  low  water,  and  the  channel  along  the  dike  is  narrowed  to  about 
180  feet  in  width.  A  strong  cross-current  sets  against  tbe  dike,  this 
being  especially  dangerous  at  the  lower  or  terminal  end  of  dike,  which 
lies  in  very  deep  water.  A  hired  dredge  was  procured,  which  com- 
mienced  work  November  11, 1892,  widening  the  channel  along  this  dike 
by  cutting  away  the  side  of  the  bar.  The  work  was  suspended  by  rea- 
son of  high  water  November  30,  1892,  3,320  cubic  yards  having  been 
removed  and  placed  just  below  and  inside  the  line  of  dike.  The  act  of 
dredging  induced  a  general  scour  along  the  edge  of  the  bar,  and  a  much 
larger  amount  of  material  was  carried  away  in  this  manner  than  was 
excavated  by  the  dredge.  Observations  made  subsequent  to  the  sus- 
pension of  the  work  of  dredging  indicated  a  great  improvement  in  the 
channel. 

Dike  at  Madison^  Ind.j  552  miles  below  Pittsburg. — The  construction 
of  this  work  was  ordered  by  Congress,  and  its  object  is  to  improve  the 
harbor  of  Madison  by  deel)ening  the  water  on  the  flat  shore  bar  that 
lies  along  the  whole  fi*out  of  the  city.  This  dike  was  constructed  under 
contracts  dated  February  9, 1889,  and  February  14, 1891,  with  William 
Eork.  The  latter  contract  was  extended  until  November  30, 1892,  on 
account  of  high  water.  The  work  of  construction,  which  had  been  sus- 
pended on  account  of  high  water  November  22,  1891,  was  resumed 
August  1, 1892,  and  was  completed  August  31, 1892.  The  total  length 
of  this  dike  is  2,250  feet,  width  30  feet,  and  it  is  carried  to  a  height  of  7 
feet  above  low  water.  The  amount  of  material  used  in  construction 
of  dike  was  as  follows: 

PUee 1,203 

Brash : cords..  3,3^.11 

Riprap  stone cubic  yards..  24, 664 

Oak  timber feet  B.  M..  163,792 

Drift  bolts pounds..  14,921 

Paving  (stone) squares..  212 
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The  total  cost  of  this  work  has  been  $35,996.96.  This  dike  has  not 
produced  the  results  intended,  and  further  work  will  be  necessary  aS 
this  point.  The  business  annually  transacted  at  the  wharf  boat  is 
about  $240,000,  and  about  4,000,000  bushels  of  coal  are  handled  fitMn 
the  river  front.  The  shipyard  and  various  manufacturing  coneemB  also 
make  use  of  the  wharves  along  their  respective  properties. 

Embankment  at  Shawneetown^  Ill.j  646  miles  below  Pittsburg. — T3ie 
object  of  this  work  is  stated  in  the  river  and  harbor  act  to  be  ''  the  pre- 
servation of  the  harbor,"  and  the  work  to  be  done  is  to  strengthen  the 
existing  levee  by  additional  earth  and  to  protect  the  exposed  &o68  by 
riprap  or  paving.  The  balance  of  fhnds  remaining  fh)m  former  allot- 
ments at  beginning  of  fiscal  year,  together  with  an  allotment  of  $7,000 
made  by  the  river  and  harbor  act  of  July  13, 1892,  was  expended  in 
additional  strengthening  and  paving.  No  bids  for  this  work  havinf 
been  received  under  the  advertisement  of  September  19, 1892,  arrange- 
ment was  made  in  open  market  for  the  completion  of  the  wors.  W^ 
was  commenced  December  10, 1892,  and  completed  June  1, 1893.  Dur- 
ing this  time  28,028.4  cubic  yards  of  earth  and  280  cubic  yards  of  8tc»ie 
were  placed  in  the  embankment. 

Brooklyn  Harbor ^  923  miles  below  Pittsburg. — ^In  1884  a  formation  of 
pudding  stone,  or  cemented  gravel,  known  as  Brooklyn  Bock,  which* 
was  situated  directly  opposite  the  landing  at  Brooklyn,  HI.,  and  cov- 
ered an  area  about  150  by  650  feet  in  extent,  was  broken  np  and 
removed  by  the  United  States  dredges.  By  the  river  and  harbor  act 
of  August  11, 1889,  an  allotmeut  of  $5,000,  or  so  much  thereof  as  might 
be  necessary,  was  made  for  completing  the  removal  of  rock  at  Brooklyn 
Harbor.  .  A  contract  for  this  work  was  made  with  H.  S.  Brown,  under 
date  of  July  12, 1889,  and  under  this  contract  5,938  tons  of  rock  were 
removed  with  a  total  expenditure  of  $6,531.80.  The  river  and  harbor 
act  of  July  13. 1892,  provided  that  $10,000,  <^or  so  much  thereof  as  may 
be  necessary,''  should  be  expended  in  dredging  in  Brooklyn  Harb(». 
The  United  States  dredges  commenced  work  in  Octobcor,  1892,  and  con- 
tinued work  until  stopped  by  high  water,  December  17, 1892.  It  was 
found  necessary  to  dredge  over  most  of  the  area  covered  by  the  work 
done  in  1889,  as  the  rock  had  not  been  removed  to  a  sufficient  depth; 
34,050.4  cubic  yards  of  pudding  stone,  5,236  cubic  yards  of  sand  and 
gravel,  and  10  logs  and  snags  were  removed.  The  funds  available 
under  the  allotment  for  this  work  are  now  exhausted. 

Dike  at  middle  of  Grand  Chains  946  miles  below  Pittsburg. — ^This  work 
was  constructed  under  contract  with  I.  V.  Hoag,  jr.,  dated  December  1, 
1884,  and  is  the  middle  one  of  three  dikes  buSt  at  the  Grand  Chain 
along  a  length  of  about  6  ndles.  The  object  of  building  these  dikes  at 
this  locality  is  to  force  the  channel  away  from  the  reefs  of  rocks  wbick 
border  the  natural  channel.  As  the  locality  is  only  20  miles  fixMn  the 
Mississippi  Eiver,  flood  stages  in  that  river  stop  work  at  Grand  Chain 
almost  as  effectually  as  floods  in  the  Ohio.  This  accounts  for  the  slow 
progress  of  the  work  and  the  long  time  since  the  conti^act  was  let.  The 
delays  which  were  inevitable  from  the  nature  of  the  location  have 
greatly  prolonged  the  construction  of  the  dike  and  rendered  sevee 
extensions  of  contract  necessary.  Work  was  suspended  in  November, 
1891,  and  resumed  in  August,  1892.  The  dike  was  completed  Beptem* 
ber  23, 1892.    The  material  used  in  the  construction  was  as  follows: 

Brush rf oorda..      1,088 

Stone cnbio  yards..     36v9QS.9 

Oak  timber feet,  B.M..  961^170 

Drift  bolts pounds..    67,498 
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The  excavation  of  34  cubic  yards  of  material  was  also  required* 
Length  of  dike,  3,008  feet 

Operations  of  United  States  dredges, — ^There  being  no  funds  available 
for  the  work  of  dredging  at  the  beginning  of  the  calendar  year,  the 
dredges  remained  in  winter  quarters  until  after  the  passage  of  the  rivar 
and  harbor  act  of  July  13, 1892.  The  dredges  were  brought  to  Cincin- 
nati in  the  latter  part  of  July,  repairs  were  made,  and  the  fleet  started 
down  the  river  August  16.  Dredging  was  done  at  French  Island, 
BowlesvUle,  and  Sisters,  covering  the  season  up  to  about  the  middle 
of  October.  The  dredges  were  then  taken  to  Brooklyn,  HI.,  where 
work  under  a  special  allotment,  ^nd  elsewhere  detailed,  was  performed 
until  stopped  by  high  water  in  December,  1892.  After  the  dredging 
fleet  had  started  to  return  up  the  river,  navigation  was  suspended  by 
the  ice,  and  temporary  quarters  were  obtained  near  Alton,  Ind.,  where 
it  was  found  necessary  to  remain  until  the  break-up  of  the  ice.  The 
fleet  returned  to  Cincinnati  in  the  month  of  February,  1893.  Exclusive 
of  the  work  at  Brooklyn,  DL,  41,036.1  cubic  yards  of  material  were 
dredged.  A  detailed  report  of  operations  is  given  by  Mr,  E.  J.  Car- 
I)euter,  assistant  engineer  in  immediate  charge  of  the  United  States 
dredges^  an  extract  from  whose  report  is  appended. 

Oaugxng  low-water  discharge  of  Ohio  River. — ^A  small  party  was 
engaged  im  making  measurements  of  the  low- water  discharge  of  the 
Ohio  River  from  October  6  to  November  30, 1892,  during  which  period, 
for  the  most  part,  an  unusually  low  stage  of  water  prevailed  in  the 
Ohio  and  its  tributaries.  Measurements  were  made  at  the  following 
points: 

Below  Davi^  Island  Dam. 

''      the  month  of  the  Mnskingnm  Rirer. 

"    "  Big  Kanawha  River. 
"    "  Big  Scioto  River. 
"    "  Kentucky  River. 
"    "  Wabash  River. 
*•    "  Cumberland  River. 
"    **  Tennessee  River. 

The  methods  employed  and  the  results  obtained  from  the  measure- 
ments are  stated  in  an  extract  from  the  report  of  Mr.  J.  F.  Coleman, 
assistant  engineer,  who  conducted  the  operations. 

Encroachments. — ^Under  the  river  and  harbor  act  of  August  11, 1888, 
some  of  the  sections  of  which  were  amended  and  reenacted  by  the  river 
^  and  harbor  act  of  September  19, 1890,  encroachments  on  the  navigable 
waterways  of  the  United  States,  or  the  placing  of  obstructions  therein, 
were  declared  misdemeanors,  subject  to  penalties  on  t^e  failure  to 
remove  same  when  directed  by  the  Secretary  of  War.  The  vigorous 
action  taken  during  the  past  two  years  against  offenders  under  l£e  law 
has  had  a  restraining  effect,  and  violations  of  the  law  have  been  much 
less  numerous  during  the  past  fiscal  year.  Information  has  been 
received  at  various  times  that  certain  parties  were  djimpincr  material  into 
the  river  or  over  its  banks.  Investigations  have  been  made,  and 
wherever  the  dumping  or  filling  into  the  river  interfered  with  naviga- 
tion, or  was  an  encroachment  on  the  channel  of  the  river,  the  matter 
has  oeen  reported  to  the  United  States  district  attorney  for  his  action. 

Harhor  lines. — Under  the  provisions  of  section  12  of  the  river  mid  har- 
bor act  of  September  19, 1890,  three  boards  of  engineer  oflBcers  were 
convened  by  the  Chief  of  Engineers,  under  the  authority  of  the  Secre- 
tary of  War,  to  consider  and  report  upon  the  subject  of  harbor  lines  at 
Pittsburg,  Pa.,  Wheeling,  W.  Va.,  and  Cincinnati,  Ohio.  By  recom- 
mendation of  the  boards  careftd  surveys  had  beeoi  made  of  the  thre^ 
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yicinities  and  the  prepariition  of  maps  begun.  This  vork  was  so^peiided 
for  a  time  for  lack  of  fimds,  but  was  resumed  during  tbe  past  fiscal 
year  and  is  now  well  along  toward  completion.  ']nie  maps  of  the 
vicinity  of  Wheeling,  W.  Va.,  having  been  completed,  the  board  held  a 
public  meeting  at  that  place  April  24, 1893,  and  have  laid  ont  the  liiiM 
which  they  will  recommend  for  adoption. 

SpecicU  surveys  of  Ohio  Eiver. — Special  surveys  were  made  at  Clus- 
ters, 52  miles  below  Pittsburg ;  at  Eight  Mile  Bar,  453  miles  below  Pitts- 
burg; at  Eising  Sun,  Ind.,  ^2  miles  below  Pittsburg,  and  at  Seuffie* 
town,  767  miles  below  Pittsburg,  to  determine  the  exact  condition  of 
the  channel  at  these  points  with  a  view  to  its  improvement.  Then 
surveys  were  completed  and  maps  of  the  vicinities  prepared. 

Examinations  and  inspections, — ^An  examination  was  made  of  all  the 
dikes  and  dams  on  the  Ohio  Hiver  between  Pittsburg,  Pa.,  and  (Muciii- 
nati,  Ohio,  a  distance  of  466^  mUes,  during  the  low  stage  of  the  river 
which  prevailed  between  October  10  and  October  25, 1892.  Speeal 
exsuninations  were  also  made  of  the  levee  at  Jeffersonville,  Ind.,  oob- 
structed  by  the  United  States  in  ld85-'86,  and  at  the  soIicitatioB  d 
citizens  of  Evansville  inspection  of  the  locality  opposite  the  ckty  of 
Evansville,  Ind.,  where  it  was  thought  a  cut-off  in  the  channel  of  tlM 
Ohio  Eiver  was  impending. 

ICE  PIBBS. 

> 

Ice  piers  are  high  isolated  cribs  filled  with  stone,  placed  at  the  niipcr 
end  of  a  landing  in  order  to  ward  off  ice  and  drift.  An  ice  pier  is  nsa- 
ally  built  in  two  or  more  sections,  with  an  interval  between  somewhail 
greater  than  the  width  of  a  section,  the  lines  of  sections  being  at  right 
angles  to  the  shore  or  inclining  downstream.  As  built  on  the  Ohio 
Eiver,  ice-pier  sections  have  a  base  of  24  by  44  feet  and  a  top  of  24  by 
17.  The  outermost  section  is  usually  built  to  a  height  of  30  feet  above 
low  water  and  the  inner  sections  a  few  feet  higher. 

The  acts  of  Congress  authorizing  the  construction  of  ice  piers  require 
an  antecedent  cession  of  riparian  rights  in  favor  of  wat^  eraft  seekog 
shelter  from  ice. . 

Up  to  the  present  time  ice  piers  have  been  built  in  the  Ohio  River  si 
Kerrs  Eun,  Pomeroy,  Middleport,  Gallipolis,  Portsmouth,  IituitaBt 
and  Eipley.  Their  efficiency  as  a  protection  from  ice  and  drift  vis 
thoroughly  tested  during  the  severe  winter  of  1892-'^,  the  ice  gorgesii 
the  Ohio  being  unusually  heavy  and  at  some  points  very  dinftntroBii 
After  the  break-up  in  January  special  reports  were  requested  tctaa  tks 
mayors  of  the  various  towns  where  piers  had  been  built  as  to  the  oat- 
dition  of  the  piers,  the  number  of  craft  sheltered,  and  the  protoetioa 
afforded.    The  following  is  a  summary  of  the  replies  received : 

Pomeroy  and  Kerrs  Bun. — Piers  not  injured;  that  at  Pomeroy  aattd 
wharf  boat.    No  boats  harbored  at  Kerrs  Eun. 

Middleport. — The  piers  proved  ef&cient  and  turned  tiie  heavy  iee  oal 
toward  the  middle  of  the  river.  The  following  boats  were  bkow  the 
pier:  J.  M.  Clarkj  Valley  Bdley  C.  A.  Eill^  Pilgrimj  Ohampiam  So.  i, 
Middlei)ort  ferryboat,  steamer  MordocJcj  and  some  barges,  all  of  which 
were  unharmed  by  the  ice. 

Oallipolis. — Piers  not  injured  and  are  a  great  protection  to  boaia. 
During  break-up  afforded  shelter  from  ice  to  passenger  boats  Hmd- 
sonj  Carrie  Broton^  and  Capitol  City^  two  ferryboats  Okav^om  aad 
Laffij  towboat  Cruiser  and  ten  barges,  Oallipolis  wharf  boat^  four  barges^ 
two  friel  boats,  one  raft  lumber,  and  other  smaller  en^ 
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Parismauth. — Piers  have  afforded  no  protection;  boats  not  being  able 
to  reach  shelter  of  piers  on  account  of  shallow  water.  . 

Ironton. — Ice  piers  not  damaged,  so  far  as  can  be  seen.  Afforded 
protection  to  two  steamboats,  the  Georgia  and  BrookSy  and  wharf  boat. 
Piers  threw  ice  out  into  the  river;  apparently  quite  satisfactory. 

Ripley. — Piers  have  proven  a  perfect  success^  ]:eudering  aU  our  boats 
and  barges  i)erfectly  secure. 

OPSRATIONA  AT  L006T0WN  BAR  FOR  THB  MOKTH  OF  DB<!lSMBSR,  1892. 

[Extraoi  from  report  of  Mr.  William  Martin.] 

Work  on  the  project  for  the  improyement  of  ^e  cbanoel  At  thin  bar  by  the  cod- 
Btmotion  of  low  spur  riprap  stone  dikes,  built  from  each  side  of  the  river,  beg^n  in 
November,  1892,  but  on  account  of  objections  made  by  navigators  work  was  tempo- 
rarily suspended  until  the  30th  of  the  month,  when  a  dredge  was  put  to  work  re- 
moving the  so-called  '^  grassy  bar/'  and  the  force  constructing  the  dikes,  which  had 
been  suspended,  also  resumed  work.  The  dredge  has  made  one  cut  725  feet  long,  and 
300  feet  on  a  second  cut,  dredged  to  a  depth  of  0.3  foot  above  the  zero  of  the  gauge. 
Since  the  outs  have  been  made  they  have  scoured  by  the  current  an  average  of 
2.9  feet  deeper.  Since  operations  began  the  low-water  channel  lines  have  been 
ohanj^,  thus  making  the  dredged  cuts  as  far  north  of  the  center  of  channel  as 
the  lines  have  been  changed,  viz :  Both  lines  have  been  relocated  farther  south,  the 
north  line  90  feet  and  the  south  line  60  feet.  When  the  stage  of  water  would  admit 
of  it,  the  dredged  material  has  been  deposited  on  a  line  at  right  angles  with  the  cur- 
rent, at  the  root  of  the  old  dike,  extending  out  200  feet  towards  the  channel. 

The  work  of  bnilding  the  dikes  has  been  confined  exclusively  to  Dike  C.  On  that 
portion  between  the  old  dike  and  the  south  shore  there  has  been  475  feet  built,  lack- 
ing 30  feet  to  complete.  On  the  portion  north  of  the  old  dike  100  feet  had  been  but 
partiaUy  built  when  operations  were  temporarily  suspended.  No  work  was  done  on 
this  end  of  the  dike  wnen  we  resumed  operations.  Tnere  has  been  150  cubic  yards 
of  riprap  stone  removed  from  the  old  dike  and  347  cubic  yards  received  from  Hul- 
ings  Brothers,  of  Pittsburg^  making  a  total  of  497,  all  of  which  have  been  used  (ex- 
cept about  70  cubic  yards)  m  the  construction  of  Dike  C. 

WORK    OF     COXSTRUCTINO    LOOSR  STONE    SPUR    DIKES    AT    EIGHTMILB  BAR  DURING 

OCTOBBR  AND  NOVEMBER,   1892. 

pCxtract  from  report  of  Mr.  Edward  Sobenk.] 

On  October  7,  In  accordance  with  your  instructions,  I  proceeded  to  stake  out  the 
proposed  dikes,  and  to  make  a  few  soundings  to  show  the  condition  of  the  river, 
which  were  platted  on  October  12  and  13. 

The  dikes  were  to  be  built  to  a  height  of  4  feet  aborve  low  water,  to  be  5  feet  wide 
on  top,  and  to  have  the  sides  and  end  slope  1  vertical  on  2  horizontal. 

The  core  to  be  built  to  a  height  of  3  feet  above  low  water,  of  riprap  stone  weigh- 
ing from  50  to  100  pounds  each,  and  to  be  3  feet  wide  on  top  with  side  slopes  of  1  on 
2,  this  to  be  covered  to  a  depth  of  1  foot  with  large  stone  weighing  from  200  to  400 
pounds. 

The  upper  dike  was  located  on  the  Kentucky  shore  about  1,200  feet  below  the 
month  of  Ei^ht  mile  Creek,  or  about  350  feet  above  the  root  of  the  crib  dike,  and  ex- 
tending out  into  the  stream  about  450  feet  from  shore  at  right  angles  to  the  cur- 
rent. 

The  lower  dike  was  located  about  1,300  feet  below  the  root  of  the  crib  dike,  and 
extends  210  feet  out  into  the  river  from  same,  at  right  angles  to  the  current. 

Pile  driving  was  begun  on  the  upper  dike  on  October  14. 

The  pile-dnver  floated  within  50  feet  of  the  shore,  where  the  fiirst  pile  was  driven, 
and  then  two  more  farther  out^  every  40  feet. 

By  this  time  the  water  had  fallen  about  5  inches  and  areef  of  sandhad  moved  down 
across  the  line  of  the  dike,  making  it  necessary  to  move  the  pile-driver  down  stream 
around  the  reef  and  then  up  again  to  the  outer  end  of  the  dike,  where  four  more 
piles  were  driven  at  every  40  feet. 

This  left  a  space  of  about  120  feet  in  the  middle  of  the  dike  where  there  are  no 
piles,  but  there  being  only  8  inches  of  water  on  the  reef  they  were  not  needed. 

Two  piles  were  driven  about  150  feet  above  the  dike  to  fasten  barges  to. 

The  pUe-driver  was  now  moved  to  the  lower  dike  and  two  piles  driven  near  the 
end,  50  feet  apart. 

Eleven  piles  were  driven  altogether  with  a  force  of  5  men  in  four  days. 
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Stone  began  to  arrive  on  the  work  on  October  19,  whicli  was  unloaded  on  Un 
lower  dike. 

The  bargee,  with  but  few  exceptioDs,  were  loaded  to  draw  more  water  than  wat 
on  the  bar,  consequently  they  stuck  when  they  came  to  the  shoal  place. 

The  entire  force  was  frequently  at  the  capstans  for  half  a  day  sparring  the  boati 
off. 

The  river  bottom  at  the  lower  dike  having  been  riprapped,  attention,  was  paid  to 
the  end  of  the  dike  and  to  getting  the  dike  in  comparatively^  good  line,  which  is  ft 
difficult  task  when  the  stone  are  thrown  from  a  barge  into  4  or  5  feet  of  water,  m 
was  the  case  here. 

Many  of  the  stone,' especially  the  flat  ones,  were  carried  40  or  50  feet  below  the 
line  of  the  dike  before  reaching  bottom. 

The  slope  formed  by  unloading  the  stone  in  the  swift  current  I  found  to  be  about 
1  on  3  on  the  lower  side  of  the  dike,  while  on  the  upper  side  the  slope  was  about  1 
on  1. 

About  21  cubic  yards  of  large  stone,  weighing  from  200  to  400  pounds,  were  on- 
loaded  at  the  end  of  the  dike  on  October  24  to  prevent  scour,  which  had  set  in. 

These  stone  were  a  sort  of  limestone  bowlder  from  the  Moscow  quarry,  and  wet* 
not  the  best  for  the  purpose,  for  they  showed  a  tendency  to  roll. 

The  stone  quarried  later,  from  ledges  from  5  to  10  inches  in  thickness  which  crop 
out  of  the  river  bank  at  Sevenmile,  on  the  Ohio  shore,  are  better  and  more  rectan- 
gular in  shape. 

By  October  27  the  end  of  the  dike  had  settled  out  of  sight  and  the  sand  had  cot 
out  to  a  depth  of  9  feet.  Therefore,  about  55  cubic  yards  more  of  the  large  stoDO 
were  unloaded  on  the  end. 

These  stone  weighed  from  200  to  1,000  pounds  each.  Still  the  end  of  the  dike  set- 
tled 2  feet  in  twenty-four  hours. 

The  bottom  of  the  river,  within  a  radius  of  50  i^t  from  the  end  of  the  dike,  wm 
next  riprapped  with  small  stone  and  the  end  then  built  up  with  large  stone.  Tbe 
end  settled  very  little  after  this  was  done. 

The  lower  dike,  being  above  water,  caused  the  water  on  the  shoal  place  to  ri» 
about  6  inches,  which  made  it  possible  to  push  barges  to  the  eod  of  the  upper  dike^ 
where  the  first  stone  were  unloaded  on  October  24. 

The  small  stone  were  all  wheeled  into  position,  on  account  of  the  sand  which  bad 
piled  up  on  the  line  of  the  dike  making  it  impossible  to  float  the  barges  along  tiM 
dike. 

Stone  were  wheeled  from  100  to  500  feet. 

The  end  of  this  dike  was  built  on  a  well  riprapped  bottom  of  stone  weighing  fron 
100  to  1,000  pounds,  and  stood  very  well. 

While  the  water  was  low  and  the  work  could  be  seen,  the  dikes  were  kept  slrai^t 
and  the  sides  had  about  the  proper  slope,  but  as  about  two-thirds  of  the  lar^  stos* 
on  both  dikes  and  about  one-third  of  the  small  stone  on  the  upper  dike  were  pat  on 
after  the  water  had  risen  over  the  work,  the  dikes  could  not  be  kept  on  the  lino. 

The  piling  driven  on  both  dikes  were  chopped  off  on  November  16  as  close  te  ^ 
top  of  the  dike  as  possible  after  the  stone  were  in  place. 

The  force  employed  on  the  work  numbered  about  10  men  on  an  average,  togethor 
with  six  barges  and  a  st.eamboat. 

A  danger  signal  was  displayed  on  the  lower  dike  during  the  time  of  constmotioOf 
and  at  the  close  of  the  work  a  buoy  was  fastened  to  the  end  of. the  dike  and  arrange- 
ments made  for  the  maintenance  of  a  red  light  on  same  until  frirther  orders. 

At  the  time  work  was  begun  on  the  dikes  there  was  about  2.5  feet  of  water  in  tlit 
channel  on  the  bar  and  the  bottom  was  full  of  lumps. 

The  steamer  Boh  JRoy  and  two  barges  of  brick  stuck,  Octeber  13,  nearly  opposite  tbt 
lower  dike  and  about  600  feet  out  from  the  crib  dike. 

The  steamer  M,  P,  WelU  and  one  barge  also  stuck  about  100  feet  below  the  npp* 
dike  and  about  700  feet  out  from  the  root  of  the  crib  dike. 

The  Rob  Roy  remained  in  about  the  same  position  for  nearly  a  week,  and  one  of  ths 
barges  was  aground  about  seven  weeks,  which  caused  quite  a  bar  to  form  below. 

The  if.  P.  WelU  in  working  to  get  loose,  piled  up  a  reef  of  sand  directly  in  ^e  re- 
maining channel,  about  200  feet  below  the  upper  dike  and  500  feet  out  from  tho  root 
of  the  crib  dike. 

The  water  cut  a  small  channel  100  feet  wide  and  20  inches  deep  through  this  ree( 
running  across  the  river  toward  the  Kentucky  shore. 

The  water,  which  could  not  pass  through  this  channel,  in  running  across  the  rivc 
toward  the  Kentucky  shore  into  the  deep  hole  along  the  crib  dike,  caused  a  reef  to 
form,  extending  from  a  point  about  200  feet  below  the  lower  dike  and  250  feet  oot 
from  the  crib  dike  to  about  half  way  between  the  lower  and  upper  dikes,  on  wbicb 
there  were  about  7  inches  of  water. 

The  lower  dike  soon  began  to  turn  the  current  which  had  been  running  along  tbo 
drib  dike  out  into  the  n^^T  on  the  reef  opposite  and  below  the  dike. 
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A.bo^e  the  lower  dike  the  reef  was  cut  away  very  little,  while  below  it  was  cut 
away  50  or  60  feet  in  a  few  days. 

The  small  channel  at  the  upper  dike  cut  out  and  at  the  same  time  the  water  was 
backed  up  by  the  lower  dike,  making  30  inches  of  water  on  theshoalest  place,  although 
the  river  had  (alien  6  inches. 

The  channel  was  deen  enough,  but  so  crooked  that  even  the  small  boats  running 
at  this  time  could  hardly  make  the  turns. 

When  the  upper  dike  was  built  across  the  channel  along  the  shore,  and  the  water 
forced  out  over  the  bar^  a  now  channel  began  to  form  about  200  feet  out  from  the 
ends  of  the  new  dikes. 

This  channel  cut  very  slowly,  especially  at  the  lower  end  of  the  reef,  which  was 
making  downstream,  but  the  current  around  the  end  of  the  lower  dike  cut  away 
the  reef  to  the  new  channel. 

A  small  plat,  sent  you,  of  a  survey  made  on  November  7  shows  the  condition  at 
that  time. 

The  river  began  to  rise  on  November  10,  and  by  the  evening  of  the  11th  the  water 
was  running  over  the  new  dikes. 

When  there  were  atiout  7  inches  of  water  running  over  the  dikes  the  current  at 
the  end  of  the  lower  dike  became  nearly  parallel  to  tne  crib  dike. 

The  hole  along  the  crib  dike  I  found  to  be  filling  up  and  the  new  channel  getting 
deeper. 

Tne  shoalest  water  found  by  the  boats  was  5  feet  at  a  stage  of  water  correspond- 
ing to  4.6  feet  above  low  water. 

OBSTRUCTIONS  REMOVED    FROM    CHANNEL  OPPOSITE  CULLOMS    DIKE,   NOVEMBER  21 

TO  25,   INCLUSIVE. 

(Extract  from  report  of  Mr.  H.  Deverenx.] 

-  One  tree,  55  feet  long,  30  inches  diameter,  three  prongs  and  roots:  2  cords  small 
stuff;  1  rudder,  6  inches  by  4  feet,  6  feet  long;  1  tree,  50  feet,  36  incues  diameter,  1 
fork  and  roots ;  1  snag,  18 inches  diameter,  ISfeet  long,  four  prongs ;  1  log,  18  inches 
diameter, 20  feet  long;  1  log,  20  inches  diameter,  12  feet  long;  4  cords  small  Ktuflf; 
1  log,  36  inches  diameter,  20  feet  long;  1  log,  18  inches  diameter,  18  feet  long;  Hog, 
18  inches  diameter.  12  feet  long;  1  log,  16  inches  diameter,  20  feet  long;  1  fog,  24 
inches  diameter,  16  feet  Ions;  6  cords  small  stuff,  below  12  inches  diameter;  1  snag, 
24  inches  diameter,  44  feet  long,  three  prongs;  1  snag,  42  inches  diameter,  20  feet 
long,  three  prongs  and  roots;  1  log,  14  inches  by  20  feet  long;  1  gunnel,  8  by  16 
inches,  66  feet;  xtaee  cords  small  stuff;  1  log  14  inches  diameter,  16  feet  long;  2 
cords  logs,  ties,  and  dri  ft. 

The  snags  were  sawed  so  as  to  be  no  longer  dangerous,  all  prongs,  branches,  and 
roots  being  removed;  all  material  was  deposited  along  root  of  dike. 

OPERATIONS    DURING    THK    FISCAL    YEAR.      IMPROVEMENT  OF    CHANNEL    AT  RISING 

SUN,   IND. 

[Extmot  Irom  report  of  Mr.  R.  R  Jones.] 

On  November  8  a  dredging  plant  was  taken  down  the  river  from  Cincinnati  to 
Rising  Sun.  The  outfit  counisted  of  one  towboat,  one  coal  excavator,  2-30  by  160  feet 
barges,  and  two  fuel  boats.  Tlic  stage  of  water  in  the  Ohio  River,  when  the  start 
was  made,  was  very  low  (about  3.5  feet),  and  when  Modoc  Bar  was  reached  the  tow 
grounded  and  was  delayed  for  thirty- seven  hours.  Rising  Sun  was  reached  at  noon 
November  10,  and  preparations  were  at  once  begun  for  dredging.  The  bar  opposite 
the  upper  dike  was  then  considerably  out  of  water,  and  a  number  of  anchorages 
were  made  by  planting  heavy  logs  in  the  bar,  and  to  these  logs  lines  were  attached 
for  the  purpose  of  holding  the  dredge  in  position  while  at  work.  It  must  here  be 
explained  that  the  dredge  (coal  excavator)  was  not  provided  with  spuds,  so  that  of 
necessity  recourse  was  had  to  lines  alone.  A  rise  in  the  river  occurred  November  11, 
and  the  bar  became  submerged  so  rapidly  that  all  of  the  logs  save  one  pulled  out. 
Ordinary  anchors  were  tried,  but  they  were  absolutely  of  no  use,  as  the  material 
was  so  hard  that  the  flukes  of  anchors  would  not  penetrate,  and  they  simply  pulled 
along  the  bottom  as  soon  as  a  strain  was  put  on  the  holding  lines.  In  this  emergency 
a  long  line  (2,000  feet)  was  procured,  and  one  end  being  secured  to  the  Kentucky 
shore — just  below  the  old  riprap  dike — the  other  end  was  carried  diagonally  across 
and  down  the  river  to  the  point  where  the  dredge  was  working.  The  set  of  the  cur- 
remt  was  across  the  bar — towards  the  dike—and  as  the  river  continued  to  rise,  the 
dredge  was  forced  away  from  the  bar.  By  driving  large  iron  pins  into  the  submerged 
gravel  bar,  fastenings  were  secured  for  side  lines  and  the  dredge  held  in  the  desired 
position.  After  the  water  passed  a  9-foot  stage  the  current  became  more  directly  down 
stream,  and  this,  together  with  the  sag  of  the  long  line  leading  ftom  Kentucky  shore 
forced  the  dre<lge  over  on  the  bar  ^d  away  from  the  dike  further  than  was  desired. 
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A  line  was  secured  to  the  dike  and  the  dredge  continued  to  work,  held  in  podtM 
by  three  lines,  one  of  which  had  to  be  taken  in  whenever  a  boat  paesed  thron^fa  tk 
channel.  The  work  of  dred^Bg  commenced  November  11  and  con  tinned  to  the  29ifc 
instant,  when  it  was  suspended  and  the  outfit  returned  to  Cincinnati  November  31* 
The  end  which  it  was  desired  to  obtain  by  dredging  was  the  widening  of  thm  dufr 
nel,  particularly  at  a  point  opposite  the  lower  end  of  dike.  The  lo^r-water  ohuufei 
at  this  point  was  only  about  180  feet  wide  (previous  to  dredging),  and  the  reaetis 
from  the  bar  threw  the  water  around  the  lower  end  of  dike,  making  the  pa«a|?e, 
even  of  steamers  without  tows,  exceedingly  difficult  and  even  dan^rona.  DmiMt 
the  progress  of  the  work  the  steamer  Bonanza  was  driven  against  the  dike  by  a  coat 
bin ation  of  easterly  winds  and  the  cross  eurrent  just  described,  and  entirely  db> 
abled  by  the  breaking  of  the  starboard  wheel,  and  was  towed  baoK  to  Cincinnati  6r 
repairs. 

Material. — ^Thebar  opposite  upper  dike  at  Rising  Sun  is  composed  mostly  of  eo«M 
gravel,  with  a  small  proportion  of  what  could  properly  be  termed  bowlders,  and  sod 
sand.  Perhaps  60  per  cent  of  the  whole  mass  consists  of  gravel  small  enough  to 
pass  through  a  S-inch  ring.  Thirty  per  cent  of  the  whole  is  sand  and  10  per  cent  > 
stone  of  the  size  of  cobbles  used  hi  ordinarv  street  paving.  A  few  stone  were  takes 
up  which  measured  12  to  18  inches  in  lengthy  but  these  were  exceptional.  Some  le^ 
were  found  in  the  course  of  the  digging — quite  rottien  however,  and  deep  down  u 
the  bar — as  if  they  had  been  one  of  the  primary  causes  for  the  bar's  formatioB  tt 
this  point. 

Dredging, — ^The  dredging  was  begun  at  a  point  650  feet  above  lower  end  of  dike  asd 
203.5  feet  out  from  dike.  The  cut  was  continued  downstream  to  a  point  100  fe^ 
below  the  end  of  dike  and  250  feet  out  from  the  dike.  Total  length  of  cnt  750  fMi 
and  width  from  20  to  70  feet.  The  deepest  cutting  was  done  next  to  the  bar  (mjmt- 
times  through  the  highest  part  of  the  bar),  and  even  where  all  the  interrening  •B^ 
face  between  this  new  channel  and  the  old  one  was  not  removed  by  dredging,  tkc 
current  cut  it  away  rapidly. 

Qtuintity, — The  material  dredged  amounting  to  3,320  cubic  yards,  was  loaded  « 
barges,  taken  to  the  foot  of  the  upper  dike,  and  thrown  off  iust  inside  ^e  line  of  dtkcw 
The  deposition  of  material  at  this  point  created  an  artificial  bar  or  dike — partly 
submerged — ^which  materially  assisted  in  deflecting  the  current  and  thereby  resist- 
ing the  tendency  of  the  current  to  turn  in  towards  the  Indiana  shore.  This  together 
with  the  widening  of  channel  to  250  feet  (at  the  lower  end)  has  greatly  improved 
navigation. 

Improved  condition. — On  December  11  a  tow  of  empty  barges,  thirty  pieces  in  aB, 
in  charge  of  one  steamer  only,  passed  through  the  improved  channeL  The  eDUn 
tow  was  about  140  feet  wide  and  700  feet  long,  and  it  was  taken  throuffh  witboat 
breaking  up  into  two  or  more  sections,  as  was  formerly  done.  Some  little  difleahy 
waii  experienced  at  first  on  account  of  the  tow  not  being  headed  properly,  bat  wbec 
this  was  accomplished  the  passage  was  successfully  ms^e.  It  is  believea  tiiat  thk 
could  not  have  been  accomplished  under  the  old  conditions. 

Cutting  by  omrent. — Soundings  taken  before  and  after  the  work  of  dredgmg  indi- 
cate that  the  material  washed  out  by  the  current  as  a  result  of  dredging  far  exceeded 
the  amount  actually  taken  up  by  the  dredge,  probably  two  or  three  times  as  muck 

The  work  was  carried  on  under  some  difficulties,  with  an  impromptu  dredging  plMt 
and  with  constantly  changing  conditions  as  to  stage  of  river  and  direction  of  curzent 
In  view  of  all  the  conditions  the  work  thus  far  accomplished  is  believed  to  be  a  wt- 
cess,  and  it  is  further  believed  that  a  continuation  of  the  dredging^  both  above  sod 
below  the  points  now  improved,  will  effectually  cure  all  trouble  at  Rising  Son  so  bt 
as  it  is  caused  by  the  upper  dike. 

WORK  OP  THE  OHIO  RIVER  DREDGES  DURING  THE  CALENDAR  YEAR  1892, 

[Extract  from  report  of  Mr.  E.  J.  Carpenter.l 

The  dredges  remained  in  the  Kentucky  River,  where  they  had  spent  the  wxater, 
until  after  passage  of  the  river  and  harbor  appropriation  bilJ^  as  there  was  no  money 
for  operating  expenses  nor  for  repairs. 

Leaving  Kentuckv  River  July  20,  the  fleet  reached  Cincinnati  on  the  21st,  sad 
remained  there  until  August  16,  to  make  the  repairs  necessary  before  b^^inning  work. 

The  principal  and  indispensaole  items  of  repairs  were  those  required  for  the  (^Us^* 
crane  arms,  broken  steel  spud,  the  dipper  and  dipper  pole;  and  for  the  0$we§9^t 
broken  steel  dipper  pole,  crane  pillow  blocks  and  dipper.  It  was  necessai;^  to  re<^dk 
those  seams  of  the  scows  and  decked  flat  which  had  dried  out  above  the  bght  draft 
water  line. 

Upon  completion  of  the  repairs  the  dredges  in  tow  of  the  FulUm,  a  towboat  hired 
lor  temporary  service  as  tender,  left  Cincinnati  for  the  lower  river.  Owing  to  the 
low  stage  of  water  it  proved  necessary  to  hire  an  extra  boat  and  to  divide  tiie  fleet 
into  two  tows  during  the  journey  from  XiOuisvlAe  to  Cannelton.  The  first  stop  for 
work  was  made  at  French  Island. 
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F*oot  of  FVenck  liland,  760,5  mtlM  helcw  Pittsburg, — ^The  improyement  contemplated 
At  this  point  was  to  make  a  low- water  channel  byremoying  a  portion  of  the  old  rip- 
rap dike  which  extends  from  near  the  foot  of  the  island.  This  dike,  bnilt  in  189^, 
and  repaired  in  ISTS-^i-TS,  having  failed  to  make  a  low-water  channel,  a  new  dike 
"was  built  from  the  Kentucky  shore,  the  new  nlan  of  improvement  requiring  the  re- 
moval of  the  outer  and  lower  portion  of  the  old  dike.  The  dredges  were  employed  on 
tbiB  "work  and  opened  a  channel,  which  remained  in  good  condition  and  was  used  by 
aJl  boats  during  the  ensuing  low- water  season,  thougn  they  failed  to  remove  as  much 
of  tbe  old  dike  as  was  expected,  because  the  river  became  so  low  that  to  eet  out  the 
stone  ^would  have  necessitated  wasting  a  great  deal  of  time  in  first  dredging  off  a 
-wide  san  jL  bar.  The  portions  of  old  d&e  dredged  out  were  as  follows :  An  opening 
370  feet  wide  was  made,  which  extends  toward  French  Island  from  a  point  near  the 
sboulder  where  the  dike  turns  downstream:  the  spur  extending  towards  Kentucky 
was  removed,  and  all  of  the  dike  immediately  below  it  for  a  distance  of  about  1,200 
feet.  A  pile  of  mixed  rock  and  fine  gravel  which  lay  between  the  spur  and  the  main 
dike  Tvms  dredged  out. 

Tbe  only  channel  that  boats  could  get  through  after  about  September  1  was  that 
opened  by  dredging  through  the  dike  above  the  shoulder,  which  permitted  them  to 
pass  between  t&  main  dike  and  French  Island. 

It  seems  probable  that  the  low-water  channel  has  been  permanently  improved  to  a 
considerable  degree. 

A  nnmber  of  snags  were  removed  from  the  bar  on  the  right  of  the  channel  below 
French  Island. 

Excavation  made — 

August  22  to  September  10,  loose  rock  and  sand cubic  yards..  15, 464. 5 

September  6  to  10,  five  snags tons..  4 

B&wle$ville  Bar,  850  miles  htlow  P^tofttir^.— While  on  the  way  from  French  Island 
to  CaseyviUethe  dredges  removed  from  the  right  of  the  channel  at  this  place — 

September  12,  three  snags,  weighing tons..  17.9 

CaseyvilU  Bar,  861  miles  helcw  Pittsburg, — ^The  object  of  the  dredging  at  this  place 
was  to  make  a  low-water  channel  for  immediate  relief  to  navigation,  which  had  been 
stopped  at  this  bar  during  the  two  previous  low-water  seasons,  when  there  was  at 
Casey viUe  about  2  feet  less  water  than  on  other  bars  inmiediately  above  and  below, 
resulting  from  the  formation  of  a  sand  reef  across  the  channel.  Two  cute  about 
1,200  feet  long  and  about  750  feet  of  a  third  cut  were  dredged  through  the  reefl  mak- 
ing a  channel  which  answered  all  purooses  during  the  low- water  season  of  1^.  It 
is,  however,  altogether  probable  that  this  channel,  made  by  cutting  through  soft 
sand,  has  since  been  filled  up  by  the  river  current  at  the  higher  stages. 

The  river  this  season  has  not  been  low  enough  to  ascertain  if  any  trace  of  it  now 
exists. 

Excavation  made  September  13  to  October  8,  soft  sand cubic  yards . .  24, 290. 6 

The  Sisters,  897  miles  below  Pittsburg, — ^While  on  the  way  from  CaseyviUe  to  Brook- 
lyn, the  dredges  stopped  at  The  Sisters  to  remove  a  short  piece  of  old  dike  which  lay 
directly  in  the  present  channel.  The  portion  removed  was  the  root  end  of  the  diks, 
a  pifft  between  this  and  the  bar  below  the  island  having  been  dredged  out  many 
years  ago.  The  current  having  recently  cut  around  the  root  of  the  dike,  which 
rested  on  a  wide  sand  bar,  this  pile  of  rock  was  left  extending  diagonaUy  upstream 
into  the  narrow  channel,  forming  a  very  dangerous  obstruction,  whicn  had  fre- 
quently been  struck  by  boats,  and  Which  was  certain  to  cause  serious  loss  sooner  or 
later.  The  wreck  of  a  coal  boat  was  found  lying  partly  on  the  dike  and  was  re- 
moved. 

Material  dredged  out  was  deposited  on  the  island  shore  above,  where  it  serves  to 
protect  the  bank  and  to  deflect  the  water  into  the  channel. 

Excavation  made  October  10  to  12,  loose  rock  and  gravel cubic  yards. .  1,841«0 

October  U,  wreck  removed coal  boat..  1 

Broohlp^  ffarbar,  Ulinais.  9^  miles  below  Pittsburg, — ^Dredg^g  at  this  place  was  for 
the  purpose  of  improving  tne  harbor,  as  directed  by  the  river  and  harbor  act  of  July 
13, 1392,  which  allotted  $10,000  for  this  purpose.  In  1884  the  Brooklyn  Rock,  which 
was  a  formation  of  pudding  stone  covering  an  area  of  about  150  feet  by  650  feet,  and 
lying  directly  opposite  the  Brooklyn  Landing,  was  broken  by  dynamite  blasting  and 
removed  by  the  Ohio  River  dredges.  In  1^9  a  neck  of  the  same  formation,  which 
extended  from  the  shore  to  the  location  of  the  lower  end  of  the  original  rock,  was 
dredged  by  contract  with  Mr.  H.  S.  Brown.  The  improvement  made  in  1892  was  to 
extend  the  landing  at  the  wharf  by  dredging  off  the  bar  below  the  railroad  incline. 

The  bar  at  the  lower  end  of  the  wharf  proved  to  consist  of  alternate  layers  of  pud- 
ding stoss  and  ^vel^  so  hajrd  t)M^t  it  oould  be  removed  by  the  dredges  only  with  Uis 
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greatest  difficulty,  even  after  blasting,  because  the  pudding-stone  strata 
many  places  covered  by  the  gravel,  forming  a  cushion  tiiat  protected  tli«  i^ock 
from  tne  effect  of  the  shots.    It  was  found  necessary  to  dredge  over  almost  th^jrhak 
area  dredged  in  1889,  because  the  material  had  not  been  removed  to 


repairing  them  was  about  naif  that  of  new  dippera. 
continued  until  it  was  stopped  by  hfgh  water  on  December  17.  Cubio 
vated,  39,286.4. 

After  work  was  stopped  at  Brookl^  Harbor,  the  dredging  fleet  wms  mirred  n 
Paducah,  where  the  boats  were  put  in  order  for  the  winter.  On  Deoember  H  the 
crews  were  discharged  and  sent  home,  except  the  watchman,  who  ramained  with  ^ 
boats  in  charge  of  Hr.  Siewers,  the  engineer. 

As  it  was  impossible  for  the  dredge  tender  to  take  the  whole  fleet  st  anoe  to  tin 
Kentucky  River,  where  it  had  been  ordered  to  winter,  the  towboat  was  flzst  aeet  i? 
with  the  scows  and  ftiel  flats.  Leaving  Paducah  on  December  18,  she  T«acbed  Kmr 
tucky  River  on  the  23d,  and  returning,  started  up  with  the  dredges  on  the  25<^  (^ 
both  trips  the  weather  was  very  cold  and  stormy,  and  on  the  31st,  after  nmnfag  fo 


several  days  against  heavy  ice.  the  boats  were  laid  up  opposite  Alton,  Ind., 
stopped  by  an  ice  gorge  at  Wolf  Creek.  The  dredges  and  towboat  reoiained  at  tint 
place  until  January  1^  1893,  when  it  being  evident  that  they  could  not  be  held  ttai 
when  the  gorge  broke,  they  were  moved  across  the  Ohio  into  the  moath  of  litzk 
Blue  River,  remaining  there  until  February  6,  when,  the  ice  gorge  having  brokBi 
and  passed,  they  were  taken  to  the  landing  at  Alton.  On  Februaiy  10,  aner  mm 
necesssary  repairs  to  the  towboat's  boilers,  they,  again  started  for  Kentucky  RIto. 
but  it  having  been  decided  to  begin  the  annual  repairs  as  soon  as  possible,  m 
arrangement  was  made  with  the  contractors  for  towing,  to  take  the  whole  fleet  ti 
Pittsburg. 

Operahoni  in  J89S. — ^The  annual  repairs^  which  began  March  15,  were  nntch  ddMjmi 
by  difficulty  in  getting  the  new  boiler  tor  the  Oswego  and  materials  for  the  eme 
repairs,  as  well  as  by  stormy  weather,  which  prevented  work  on  the  scows.  TV 
repairs  were  so  far  finished  on  June  2  as  to  permit  the  Oswego  and  one  scow  to  b«ffia 
dredging  out  the  approach  to  tiie  lower  end  of  the  Davis  Island  Lock.  The  W» 
and  the  other  two  scows  were  ready  on  the  5th,  when  they  joined  the  Otmsgt  il 
Davis  Island,  both  boats  working  at  this  place  until  the  bar  was  removed. 

Excavation  made,  June  2  to  9,  gravel,  etc cubic  yards..  SlOii 


On  June  9  the  dred^  proceeded  to  the  foot  of  Deadman  Islaud,  and 
removal  of  the  bar  at  the  mouth  of  Little  Sewickley  Creek. 

This  bar,  which  had  last  been  dredged  off  in  1879,  had  given  no  trouble  until  wiAii 
two  or  three  years,  when  it  again  formed  far  enough  into  the  channel  to  makett  vin^ 
difficult  for  ascending  tows  and  packets  to  get  past.  Three  cuts  were  mad^  wbUk 
sufficed  to  remove  90  feet  from  the  point  of  the  creek  bar  and  by  straightening  tte 
current  and  destroying  the  eddy  below  the  bar,  materially  improved  this  dan^vrMi 
channel.  More  dredgmg  should  have  been  done,  but  the  river  being  low  it  v» 
thought  best  to  move  the  fleet  downstream,  to  avoid  risk  of  being  caught  by  l«v 
water  and  thus  prevented  from  reaching  other  important  work. 

Excavation  made,  June  9  to  24,  gravel, etc cubic  yards..  16^ 

There  was  also  removed  from  the  channel  at  this  place  two  large  rocks,  weigUif 
1.75  tons. 

On  June  26  the  dredges  leffc  Deadman  Island  for  Mill  Creek  Bar,  when  iktff 
arrived  on  the  28th,  having  stopped  to  remove  from  the  channel  at  Burlington  Bs; 
June  27,  one  snag,  weighing  6.7  tons. 

At  Mill  Creek  the  dirges  beean  removal  of  the  bar  which  has  built  out  intotbi 
channel  so  fEur  as  to  make  it  difacult  for  boats  to  pass  this  point.    Work  in  progna. 

Estimate  for  ike  fiscal  year  189S, 
Ohio  River  dredges: 

In  ordinary,  three  months,  at  $i75 fl^^ 

Annual  repairs,  two  months ^500 

At  work,  salaries,  seven  months,  at  $1,275 $8,925 

Repairs,  etc.,  seven  months,  at  $150 1,060 

%9R 

Towboat  hire,  seven  months,  at  $1,800 9,100 

Extra  towing 400 

%W 

Contingencies 60D 

Total ,..,, S^OOO 


i 
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For  additions  to  dredg^g  plant: 

1  towboat,  dredge  tender $25,000 

2  fuel  flate,  at  $1,250 2,600 

1  decked  flatboat 2,600 

Total  for  additions  to  present  fleet $90,000 

For  neir  dredging  fleet: 

2  new  dredges,  oomplete 66,000 

Outfit,  tools,  etc 5,000 

4  dump  scows,  at  $4,250 17,000 

1  towDoat  for  dredge  tender 25, 000 

2  fuel  flats 2,500 

1  decked  flat 2,500 

Total  for  new  fleet 117,000 

OMa  Biver  dredging  $tatemei^t  far  1892  {exeluHvt  of  foork  done  al  Brookhm  Harbor, 

niinoU). 

DBEDGES  IK  OOIOOSSIOK. 

TIHB. 


Time  At  work. 


Dredging  smd 

Dredging  looee  leek  end  eend 

Bemoving  enege 

K«m«Ting  wreoke 


Deje. 


18.0 

16.0 

0.6 

0.8 


80.0 


Time  lost 


TrareUng. 
AoeldenU. 
Low  water 
Sandeye.. 


Dsye. 


8 
1 

4 
8 


n 


Total  days  in  commission,  57. 


WORK. 


Sand  excavated  per  day  of  work cnbio  yards..  1,840.1 

8and  excavated  during  the  season do 24,230.6 

Loose  rock  and  sand  excavated  per  day  of  work.. ^..do 1,012.4 

Looee  rook  and  sand  excavated  daring  the  season do 16, 806. 5 

Total  excavation  daring  the  season do....  41,036.1 

8nag6  removed,  8 tons . .  21. 9 

Wreck  removed,  coal  boat 1 


COST. 


Eqnipment; 

Per  day  in  commission  ....  $2. 29 

Per  day  of  work 3.63 

Fortheseason 180.81 

Towing  and  fad: 

Per  day  in  commission  ....  52. 67 

Per  day  of  work 83.40 

Fortheseason 8;002.25 

Bepairs: 

Per  day  in  commission  ....  2. 34 

Per  day  of  work 3.70 

Fortheseason 133.33 


Salaries: 

Per  day  in  commission  ....      $48. 61 

Perday  of  work ^..        68.89 

Fortheseason 2,479.96 

Total  cost: 

Per  day  in  commission  ....      100. 81 

Perday  of  work 159.62 

Fortheseason 6,746.84 
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DBEDOES  OUT  OF  COMMISSIOH. 


In  ordinary ---  21fi 

Annual  repairs * 

Total I an 

COST. 

Salaries  inordinary $2,753.97 

Towing,  fuel,  and  other  expenses 26L76 

Total  in  ordinaiy $3,015.7) 

Salaries  during  annual  repairs 1, 662. 56 

Annual  repairs  (shop  bills,  materials,  etc.) 1,382.11 

Total  cost  of  repairs 3,044.87 

Total  out  of  commission 6,060.49 

Cost  per  day  in  ordinary  (including  superintendent's  pay) 13.  SS 

OOST  07  WORK,  INCLUDING  AIX  BXPBNDITURKS  IN  1892. 

Dredging  sand $6,908^37 

Dredging  loose  rook  and  sand 5,444.9 

Removing  snags 262.38 

EemoYing  wrecks 196.78 

Total  expenditures  in  1892 11,80175 

COST  PER  UNIT. 

Per  cubic  yard  of  sand  excavated $0,944 

Per  cubic  yard  of  loose  rock  and  sand  excavated , 334 

Per  day  in  commission 207.14 

Perday  of  work 337.965 

The  ''day  of  work"  is  for  ten  hours  actual  operations  of  the  two  dredges  witk 
three  dump  scows  and  one  dredge  tender. 

The  tow  beat  John  C.  Fisher^  chartered  as  dredge  tender,  was  paid  $42.50  per  d«y. 
this  amount  covering  cost  of  the  boat,  outfit,  crew,  and  fuel  for  the  tow  boat  a&a 
dredges,  except  that  the  cost  of  coal  in  excess  of  5  cents  per  bushel  was  repaid  hj 
the  uovemment. 

OMo  Biver  dredges,  1892,  excavation  at  Brooklyn  Harbor,  IlUn^i$, 

TIMB. 


At  work. 


I^x^icii^  podding  stone,  etc . 
Dredging  mud,  gravel,  etc  — 
Bemo  viag  logs  and  snags  . . . . 


Days. 


87.0 
4.0 
0.6 


4L5 


Lost. 


Traveling  

Accidents  

Stormy  weather 

Sundays  and  holidays 


Dajs. 


a» 

ti 


ftS 


Total,  67  days. 


WORK. 


Brooklyn  Wharf  at  and  below  Ferry  Landing: 

Pudding  stone,  etc.,  excavated cnbio  yards. 

Pudding  stone,  etc.,  excavated  per  day  of  work do... 

Brooklyn  Wharf  above  Public  Landing: 

Mud  and  gravel  excavated cubic  yards . 

Mud  and  gravel  excavated  per  day  of  work do. . . 

Total  of  excavation do... 

Logs  and  anagt  removed,  ten tons. 


34,05a4 
93aS 

5,236.0 

1,306.0 

39^266.4 

17.$ 


/ 

I 
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COST. 

For  dredges  (salaries,  repairs,  dynamite,  eto.) $3, 944. 87 

For  dredges  (part  aunasd  repairs,  18d3) 1,376.49 

Total  for  dredges $6,321.8^ 

For  towing  and  fuel 4,678.64 

Total  cost 10,000.00 

For  excavating  pudding  stone,  etc 8, 915. 67 

For  excavating  mod  and  gravel 963. 85 

Removal  of  logs  and  suags ^  120. 48 

Per  day  in  commission 149. 25 

Per  day  of  work 240.96 

Per  cubic  yard  padding  stone,  etc.,  excavated .  262 

Per  cubic  yard  mad  and  gravel  excavated •  184 

The  ''day  of  work''  is  for  ten  hours  actual  operations  of  the  two  dredgea. 

Work  (y  hired  dredge*  in  1892,  Logetown  Bar,  18  miles  below  Pitiehmrg. 

Excavation : 

November  30  to  December  22,  gravel  and  bowlders cubic  yards . .  8, 790. 0 

Per  working  day do 216.6 

Cost: 

Hire  of  dredge  with  scows  and  tender,  November  30  to  December  22, 
176i  hours  at  $11 $1,941.60 

For  inspector  and  laborers 288. 07 

Total 2,229.67 

Per  cubic  yard  excavated *  .  688 

Per  working  day 125.97 

Eieing  Sun  Bar,  601.6  mUee  below  Pitteburg. 

Excavation : 

Noveml>er  11  to  30,  gravel  and  bowlders cnbic  yards..  3,320.0 

Per  working  day 195.3 

Cost: 

Hire  of  dredge  tender  and  scows,  November  8  to  30, 23  days  at  $49.. . .  $1, 127. 00 

Hireofdredge20idaysat$50 1,026.00 

For  inspector  and  laborers 843. 76 

Equipment  and  incidental  expenses 288. 62 

Total 3,284.38 

Per  cubic  yard  excavated 0.99 

Per  working  day 75.50 

LoeaHon  and  deseripHon  of  work. 


(M   dike,    at    foot    of 

French  Island. 
Foot  of  Freneh  Island  . .. 

Bowlearille  Bar 

CaaejTille  Bar 

Old  dike  at  foot  of  the 

Slatera  lalanda. 

Do 


Total... 


From 
Pittobnrg. 


MUet. 

760.6 

761.6 
850.0 
861.0 
897.0 

887.0 


Date. 


1892. 
Ang.-Sept. 


Sept 

Sept 

Sept.-Oot. 
Oct 


Oct 


work 


14.6 

0.4 

0.4 

18.0 

2.0 

0.6 

36.0 


Kind  of  work. 


Dredging  loooe  rock 
andsand. 


Snagffi 


n« 


Dredging  sand 

Dredging  loose  rock, 

sand,  etc. 
Wrecking 


Snags. 


No. 


6 
3 


8 


Tons. 


4.0 
17.9 


2L9 


6 
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Location  and  description  of  work — Continued. 


Excavation. 

'  Expenditares. 

Place. 

Sand. 

Loose 

rock  and 

sund. 

Per  day 
of  work. 

Cost 

per 

cubic 

yard. 

Remov- 
ing 

wreoka 
and 

snags. 

For 

dredging 

sand. 

Dredg- 
ing loose 
rook  and 
sand. 

Total  for 

1882. 

Old    dike     at    foot    of 

Cuh.  yd*. 

Oub.ydi. 
15,404.5 

Cub. yds. 
1, 059. 1 

$0,309 

$4,788.20 

$4.78&2B 

French  Island. 
'Fnoti  of  Fmnch  TsTand  -  - 

$131. 19 
131. 19 

13L19 

Bowlesville  Bar 

131.19 

CaAewille  Bar 

24,230.6 

1, 346. 1 
670.5 

.244 
.489 

$5,903.37 

'•is.ia' 

5.iK>3.37 

Old  dike,  at  foot  of  the 
Sisters  lalands. 

Do 

1,341.0 

II55l93 

196.78 

196.78 

1 

Total 

24,230.6 

16,805.6 

459.16 

5,903.37  fi.iAi.22 

ll,80e.7S 

SERIES  OF  DISCHARGE  OBSERVATIONS,  TAKEN  ON  THE  OHIO  RIVER,  FROM  DA  VIS 
ISLAND  DAM  TO  A  POINT  SOME  4  MILES  BELOW  THE  MOUTH  OF  THE  TKNNKSSBK 
RIVER. 

[Extract  from  the  report  of  Mr.  J.  F.  Coleman.] 

In  yoor  letter  dated  October  3,  1892,  which  assigned  this  work  to  me,  you 
instructed  that  discharge  observations  be  taken  at  the  following  points:  Below  Davis 
Island  Dam ;  below  the  mouth  of  the  Muskin^nm  River:  below  the  month  of  the 
Big  Kanawha  River;  below  the  mouth  of  the  Big  Scioto  Kiver;  below  the  mouth  of 
the  Kentucky  River;  below  the  mouth  of  the  Wabash  River;  below  the  month  of 
the  Cumberland  River ;  and  below  the  month  of  the  Tennessee  River. 

Some  little  delay  was  encountered  in  forming  a  party  and  in  securing  a  boat  for 
our  transportation  from  point  to  point,  which  would  be  suitable  for  that  purpose  in 
the  low  stage  of  water  we  had  to  contend  with.  Having  overcome  this  delay  the 
party  left  Pittsburg,  Pa.,  on  the  morning  of  October  6,  1892,  in  a  small  naphtha 
launch  with  a  skiff  in  tow  and  reached  Davis  Island  Dam  at  10:45  a.  m.  of  the  same 
day. 

The  party  was  equipped  with  a  "Price  current  meter,"  and  the  necessary  appli- 
ances for  use  with  it  in  the  measurement  of  velocities  of  the  cujrrent. 

The  first  thing  necessary  to  be  done  was  the  '*  rating"  of  the  meter.  This  wns 
done  by  locating  a  "  base  line"  (carefully  measured)  of  500  feet  in  length  on  the 
inner  lock  wall  of  the  Davis  Island  Dam  lock.  At  each  end  of  thisb  ase  line  two 
ot  more  signals  were  placed  at  right  angles  to  it.  The  meter  was  then  properly 
*'  rigged  "  and  made  ready  for  its  work,  and  was  lowered  to  a  depth  of  3  feet  in  the 
water  over  the  stern  of  a  skiff.  The  object  was  to  traverse  a  course  on  .the  water 
parallel  to  the  base  line  on  the  lock  wall,  the  signals  to  indicate  the  exact  moments 
the  course  was  entered  and  left.  The  course  was  traveled  first  down,  then  np,  not- 
ing each  trip  the  time,  in  minutes  and  seconds,  occupied  in  the  trip  and  the  nnm- 
bor  of  revolutions  made  by  the  meter.  A  down  and  an  np  trip  constituted  a  pair  of 
trips,  and  the  trips  in  each  pair  should  be  made  at  as  nearly  the  same  rate  of  speed 
as  possible. 

The  pairs  of  trips  were  made  at  varying  rates  of  speed,  firom  as  slow  as  possible  to 
as  fast  as  the  oarsmen  could  force  the  skiff.    Several  pairs  of  trips  were  made. 

To  compute  the  "  rating"  from  the  field  notes  thus  obtained,  the  mean  velocity  per 
second  and  the  mean  number  of  revolutions  per  second  in  each  pair  of  trips  is  (Ma- 
culated, and  upon  a  sheet  of  cross  section  paper,  the  vertical  divisions  of  which  rep- 
resent revolutions  per  second  and  the  horizontal  divisions  velocity  per  second,  the 
result  of  each  pair  of  trips  is  dotted.  These  dots  are  points  on  a  compound  cnr%''e, 
for  the  line  of  "rating"  is  not  a  straight  one.  In  order  to  plat  this  curve  through 
these  points,  a  straightedge  on  ed^e  and  heavy  paper  weight  are  used. 

The  straightedge  is  bent  to  conform  to  all  of  the'  dots,  and  held  in  this  position  by 
the  weights.  The  curve  of  "rating"  is  then  penciled  alon^  the  straightedge, 
through  the  points.  From  this  sheet  a  table  is  compiled,  showmg  the  equivalents 
of  revolutions  per  second  in  velocities,  expressed  in  feet  per  second. 

Having  "  rated  "  the  meter  as  above,  it  was  necessary  to  select  a  location  for  a 
cross  section  of  the  river  on  which  to  measure  the  discharge.  As  the  method  used  in 
locating  sections  and  measuring  disclmrges  is  the  same  at  all  points  considered  in  this 
report,  it  may  be  well  to  describe  the  manner  in  which  it  was  done. 

The  place  having  been  determined  upon  at  which  the  section  is  to  be  located,  a 
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transit  is  set  up  on  the  shore  of  the  river,  and  a  line,  the  line  of  the  eectiem,  thrown 
across  the  river,  as  nearly  as  may  be  at  right  angles  to  the  general  direction  of  the 
onrrent.  On  this  line  two  or  more  signals  are  placed  on  each  side  of  the  river,  to 
indicate  the  section  to  the  boatmen  when  taking  soundings  or  meter  observations. 

Kext,  a  base  line,  at  right  angles  to  the  section^  is  measured  to  any  convenient 
length,  nsoally  1,000  feet,  and  at  the  end  of  this  base  line  a  point  is  set,  to  which 
the  transit  is  moved,  for  the  purpose  of  triangulation.  The  sectioii  is  then  thor- 
oughly sounded,  the  sounding  being  located  by  triangulation. 

I^ext,  a  plat  of  the  section  is  made,  and  from  this  plat  stations  are  located  in  suffi- 
cient number  to  enable  the  meter  to  arrive  at  the  curA'e  of  velocity  and  in  such 
position  as  to  give  a  correct  area  of  the  sections.  This  done,  signals  are  placed  so 
as  to  indicate  these  points  or  stations  on  the  section,  and  everything  is  now  in  readi- 
ness for  the  meter  work  to  begin. 

Having  rigged  the  meter,  the  skiff  is  rowed  to  the  first  station  as  indicated  by  the 
above-described  signals,  and  is  anchored  in  accurate  position.  The  sounding  is  then 
carefully  taken  and  the  meter  lowered  over  the  side  of  the  skiff  to  one-half  the  depth, 
or,  where  the  water  is  too  shallow  for  the  use  of  the  skiff^  the  meter  is  handled  by  the 
party  wading  aud  is  placed  at  mid-depth  at  the  station  in  that  way.  The  observa- 
tion at  this  station  is  then  begun  and  is  continued  for  from  one  to  five  minutes,  as 
circumstances  will  allow.  The  meter  is  then  raised,  the  skiff  proceeds  to  the  next 
station,  whore  the  operation  is  repeated,  and  so  on  until  an  observation  has  been 
taken  at  each  of  the  stations  on  the  section. 

The  edges  of  the  water  at  each  side  of  the  section  are  also  located,  and  ^ause  read- 
ings are  taken  before  and  after  the  observation,  to'note  the  change,  if  any,  in  the  stage 
of  water. 

To  arrive  at  results  from  the  notes  thus  obtained :  The  areas  of  the  subdivisions  of 
the  section,  as  shown  by  the  soundings,  are  first  calculated;  then  the  revolutions  of 
the  meter  at  each  station  are  reduced  to  revolutions  per  second,  and  by  the  nse  of  the 
table  before  mentioned  are  further  reduced  to  velocities  in  feet  per  second. 

The  observations  having  been  taken  at  mid-depth,  it  is  necessary  that  96  per  cent 
be  taken  of  each  velocity  thus  obtained  in  order  to  arrive  at  the  mean  velocity  at 
each  particular  station.  This  fact  was  determined  in  a  series  of  observations  made 
by  Mr.  W.G.Price,  the  inventor  of  this  meter,  also  an  assistant  engineer  under  the 
direction,  first,  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers,  U.  S.  Army,  and  after- 
wards of  First  Lieut.  John  Mil  lis.  Corps  of  Engineers,  U.  S.  Army. 

Having  arrived  at  the  mean  velocity  of  each  station  in  this  way,  the  average  mean 
velocity  of  each  subdivision  is  obtained,  and  the  area  of  a  subdivision,  multiplied 
by  the  average  mean  velocity  of  that  subdivision,  gives  the  discharge  in  cubic  feet 
per  second  for  that'  subdivision.  The  dischar^s  of  the  subdivisions  are  added, 
forming  as  a  total  the  discharge  of  the  section.  This  total  discharge,  divided  by  the 
total  area,  give^  the  average  velocity  of  the  entire  section. 

On  October  7, 1892,  a  section  was  located  below  Davis  Island  Dam,  and  a  discharge 
was  measured,  and  on  the  8th  instant  two  more  discharge  observations  were  made. 
Leaving  this  section  on  the  morning  of  the  10th  of  October,  it  was  evening  of  the 
14th  instant  before  the  mouth  of  the  Muskingum  River  was  reached.  Our  means  of 
travel  was  slow,  and  then,  too,  the  extremely  low  stage  of  water  offered  many  obsta- 
cles to  navigation.  In  fact,  at  this  time  navigation  had  come  to  an  end  for  the  sea- 
son. An  idea  may  be  formed  of  the  difficulties  of  navigation  from  the  fact  that  in 
our  trip  we  met  no  boat  between  Pittsburg  and  Augusta,  Ky.,  and  from  there  to  the 
month  of  tiie  Tennessee  saw  only  four  or  five.  - 

On  October  15  a  section  was  located  below  the  mouth  of  the  Muskingum  River 
and  a  discharge  measured.  On  the  17th  instant  another  observation  was  obtained  on 
this  section.  Leaving  the  mouth  of  the  Muskingum  River  on  the  afternoon  of  Octo- 
ber 17,  we  next  stopped  at  Gallipolis.  Ohio,  some  4  miles  below  the  mouth  of  the  Big 
Kanawha  River,  on  the  evening  of  the  19tli  instant. 

On  the  20th  instant  a  section  was  located  and  a  discharge  observation  obtained, 
followed  on  the  21st  by  two  other  obser\'ations  on  the  same  section.  Our  next  stop 
was  below  the  mouth  of  the  Big  Scioto  River.  Here,  on  October  24,  a  section  was 
located  and  a  discharge  measurement  made.  On  the  25th  another  discharge  observa- 
tion was  obtained,  but  heavy  winds  prevented  further  work  at  this  point. 

This  section  was  left  on  the  26th  of  October,  and  the  downstream  trip  was  re- 
sumed. Heavy  winds  delayed  us  in  reaching  Cincinnati  until  the  28th  instant. 
Upon  arriving  at  Cincinnati  the  naphtha  launch  was  exchanged  for  a  small  stem- 
wneel  launch,  in  which  the  party  proceeded. 

On  a  section  below  the  mouth  of^the  Kentucky  River  two  observations  were  taken 
on  the  1st  and  one  on  the  2d  of  November.  We  left  this  point  on  the  afternoon  of 
the  2d  instant,  but  did  not  reach  the  mouth  of  the  Wabash  River  until  the  evening 
of  the  15th  instant,  owing  to  delays  caused  by  high  winds  and  by  the  sinking  of  our 
stem- wheel  launch.    This  occurred  at  midnight  of  November  6,  and  before  we  could 
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raise  the  boat  and  repair  her  for  the  resumption  of  onr  jonmey  several  days  hid 
been  lost.  Arrived  at  Shawneetown,  111.,  some  9  miles  below  the  month  of  th* 
Wabash  River,  on  the  evening  of  the  15th  of  November,  we  were  only  enabled  to 
locate  a  section  before  the  advent  of  several  days  of  weather  too  windy  to  admit 
of  meter  work.  Meanwhile  the  river  began  to  rise,  and  before  we  were  finally  able, 
on  the  evening  of  the  19th  instant,  to  measnre  a  discharge,  had  risen  1.1  feet. 

Leaving  this  section  on  November  20,  the  mouth  of  the  Cumberland  River  was 
reached  on  the  22d  instant,  and  the  same  day  the  section  was  located  and  a  dis- 
charge observation  taken. 

On  November  23  we  arrived  at  the  mouth  of  the  Tennessee  River,  and  on  the  24t!i 
located  a  section  and  measured  the  discharge  below  there. 

These  last  three  sections  can  hardly  be  considered  as  low- water  discharge  obeem- 
tions,  because  of  the  rising  river  at  the  time  of  the  observations. 

With  this  report  I  have  the  honor  to  submit  a  sheet  containing  a  plat  of  each  of 
the  eight  sections  at  which  discharges  were  measured,  and  a  tabulated  statement  of 
results  obtained.  Also  a  table  of  comparative  low- water  stages  for  the  years  1881. 
1889,  and  1892,  and  finally  the  table  of  **  rating  "  for  the  meter  used  in  taking  the  ob- 
servations. 

BeduoHon  table  far  use  with  **Prioe  Current  Meter  No,  42/* 


Ilevola> 

tions  per 

second. 


0.00 
.01 
.02 
.03 
.04 
.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.13 
.14 
.16 
.16 
.17 
.18 
.19 
.20 
.21 
.22 
.23 
.24 
.26 


Velocity 
per  second. 

B^ola- 

tions  per 

second. 

Feet. 

0.080 

0.26 

.124 

.27 

.168 

.28 

.212 

.29 

.256 

.30 

.300 

.31 

.344 

.82 

.388 

.83 

.432 

.34 

.476 

.35 

.620 

.86 

.664 

.87 

.608 

.38 

.652 

.39 

.696 

.40 

.740 

.41 

.784 

.42 

.828 

.43 

.872 

.44 

.916 

.46 

.960 

.46 

1.003 

.47 

1.047 

.48 

1.092 

.49 

1.134 

.60 

L177 

Velocity 
per  second. 


Feet. 
1.221 
1.265 
1.308 
1.352 
1.395 
1.438 
1.482 
1.626 
1.569 
1.612 
L656 
L700 
1.743 
1.786 

'  1.830 
1.874 
1.917 
1.960 
2.004 
2.048 
2.091 
2.181 
2.178 
2.222 
2.266 


Bevola- 

tions  per 

secbnd. 


0.61 
.62 
.63 
.64 
.66 
.66 
.67 
.68 
.69 
.60 
.61 
.62 
.63 
.64 
.86 
.66 
.67 
.68 
.60 
.70 
.71 
.72 
.73 
.74 
.76 


Velocity 
per  second. 


Feet. 
2.308 
2.362 
2.896 
2.439 
2.482 
2.626 
2.670 
2.613 
2.666 
2.700 
2.742 
2.784 
2.826 
2.868 
2.910 
2.962 
2.994 
8.036 
8.078 
8.120 
8.161 
8.201 
8.242 
8.282 
8.823 


Revolo- 

tions  per 

seocmd. 


0.76 
.77 
.78 
.79 
.80 
.81 
.82 
.83 
.84 
.86 
.86 
.87 


.90 
.91 
.92 
.98 
.94 
.96 
.96 
.97 
.96 
.99 
LOO 


Velocity 


».Mt 

8.404 
8.446 
8.486 
S.SSI 
8.501 
8.607 
8.047 
8.088 
8.728 
8.706 
8.801 
8.840 
8.801 
8.000 
8.970 
4.010 
4.060 
4.000 
4.130 
4.170 
4.210 
4.2S0 
4.280 
4.830 


Table  ihowing  relative  low-water  stages  of  the  Ohio  River  for  the  years  1881, 1889, 

189B. 


Point  of  observation  below— 


Davis  Island  Dam , 

"Wlieeling 

Marietta 

Point  Pleasant . . . . 

Portsmoath 

Cincinnati 

Madison 

Evansville 

Shawnentown 

Padacah 


188L 


Date. 


Sept.    23 
Sept.   10 


Sept.   15 
Sept.    18 


Sept.  26 
Sept.  17 
Sept   15 


Gange 
reading. 


0.9 
1.6 


1889. 


Date. 


Sept  8 
Sept  6 
,  Sept  8 
0.2  '  Sept  17 
1.3  I  Sept  11 
1.9    Sept.   13 

1.8  ! 

0. 1  I  Oct     19 

L2    

0.0  jOct*  '^* 


Gange 
reading. 


1.4 
0.8 
2.2 
2.0 
4.0 
6.2 


8.2 
'i*3 


180X 


Date. 


Oct  28 

Oct24-Oct31. 

Nov.2 

Oct26-N'ov.5. 
Oct31-NoT.8. 

Nov.6 

Ocf.27 

Oct  30, 31 

NoT.7-Nbv.l3 
Oot30.NoT.8. 


GftOfS 


LI 
0.1 
VI 
0.1 
8.1 

x$ 

3.1 
LI 

a.s 

0.7 
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Ohio  Biver  di$ekarge  oh$mvation». 


ATer- 

Dikto. 

Point  of  obserration 
below— 

Dis. 
tanoe 
from 

Gaqge 

reading 

above 

Rising 
or 

Width 
of 

ATer- 
Age 

Area 
of  sec- 

tSjc- 

Dis- 
charge 

Slope 
per 

Pitts- 

low 

falling. 

section. 

depth. 

tion. 

per 

per 
second. 

1.000. 

bturg. 

water. 

* 

sec- 
ond. 

# 

18M. 

MiUt, 

Aet 

Oub./t. 

JM. 

Oct.     7 

DftTia  laUnd  Dam  a. 

i 

0.70 

F. 

611 

1.46 

893 

3.27 

2,924 

1.81 

Oct.     I 

Davis  Island  Dam  6. 

4 

0.65 

F. 

608 

1.86 

827 

3.29 

2,717 

L81 

Oot.     8 

Davis  Island  Dam  e. 

4k 

0.60 

F. 

608 

1.36 

827 

3.09 

2,558 

1.81 

Ook    16 

Hoskingum  Hiverd. 

1721 

LIO 

S. 

1,103 

8.81 

9,165 

6.35 

3,195 

Oct.    17 

Muskloguni  Rivera. 

172{ 

1.10 

S. 

1.103 

8.34 

9,200 

0.30 

3,315 

Oct.  ao 

Big  Kanawha  Rive^ 

M7 

0.80 

F. 

1,006 

5.76 

5,797 

0.97 

5,652 

0.09 

Oct.   21 

Big  Kanawha  River^ 

2ffl 

0.75 

S. 

1,008 

5.71 

5,759 

j.oa 

6,842 

0.09 

Oct.   21 

Big  Kanawha  Riveiy 

*2ffr 

0.75 

S. 

1,008 

5.63 

5,679 

0.96 

5,467 

0.09 

Oct.   34 

Big  Scioto  RiTor  A.. 

85^ 

0.06 

F. 

876 

5.50 

4,816 

L41 

6.775 

Oct.    25 

Big  Scioto  River  <  .. 

85^ 

0.90 

S. 

867 

5.53 

4,806 

1.87 

6,606 

Not.    1 

Kentnoky  River  j... 

541 

1.20 

s. 

1,898 

8.93 

12,479 

0.56 

6,894 

0.15 

Not.    1 

Kentaoky  River  k . . 

541 

1.20 

s. 

1,398 

8.89 

12,439 

0.61 

7,626 

0.15 

Not.    2 

Kentacky  River  I.., 
Wabash  River  m . .. 

541; 

1.30 

R. 

1,400 

8.96 

12,547 

a63 

7,979 

0.15 

Not.  19 

847 

8.07 

R. 

1,944 

8.00 

15,722 

1.29 

20.203 

Not.  22 

Camberland  River  n 

911 

4.65 

R. 

1,781 

7.17 

12,756 

2.03 

25.927 

Not.  24 

Tennessee  Biver  e .. 

923 

4.90 

R. 

8.702 

11.05 

61.996 

L77 

92,104 

•  This  section  is  in  **  Horsetail."  which  explains  the  slope.  The  gauge  readings  refiw  to  low  water 
of  1889.    Weather  (air.    Strong  downstream  wind. 

h  Weather  doady.    Light  upstream  breese. 

s  Weather  doody.    Upstream  breese;  stronger  than  in  the  preceding  observation. 

d  This  section  is  l|miles  below  the  month  of  the  Muskingum  River.  The  gauge  readings  refer  to 
lew  water  of  1881.    weather  olondy.    Light  upstream  breese. 

s  Weather  fair  and  calm. 

/  This  section  is  3|miles  below  the  month  of  the  Big  Kanawha  River.  The  gauge  readings  refer  to 
low  water  ef  1881.    weather  cloudy  and  oatan. 

0  Weather  cloudy.    Light  downstream  breese. 

\  This  section  is  l|miles  below  the  mouth  of  the  Big  Sdoto  River.  The  gauge  readings  refer  to  the 
low  wster  of  1881.    Weather  Ikir.    Light  downstream  wind. 

%  Weather  cloudy.    Strong  wind  blowing  diagonally  across  and  downstresm. 

j  This  section  is  one-quarter  of  a  mile  below  the  mouth  of  the  Kentucky  River.  The  gauge  read* 
Ings  refer  to  the  low  water  of  1881.    Weather  cloudy  and  oatan. 

*  WeMther  cloudy.    Licht  downstream  wind. 

1  Weather  cloudy.    Light  aoross-strearo  breese. 

m  This  section  is  9  miles  below  the  mouth  of  the  Wabash  River.  The  gauge  readings  refer  to  the 
low  water  of  1881.    Weather  clear.    Light  breese  across  stream. 

n  This  section  is  Sfmilea  below  the  mouth  of  the  Cumberland  River.  The  gauge  readings  refer  to 
low  water  of  1881.    Weather  clear  and  calm. 

o  This  section  is  4  miles  below  the  mouth  of  the  Tennessee  RiTer.  The  gauge  readings  refer  to  low 
water  of  1881.    Weather  clear.    Strong  downstream  wind. 

Noes.— The  last  three  observations  are  not  to  be  considered  as  low- water  observationa. 


SURVEY  AT  CLUSTERS,  OHIO  RIVER. 
[Extract  from  the  report  of  Hr.  J.  Nelson  CaldweU.] 

The  Borye^  was  msde  October  4  to  29, 1892. 

The  two  islands  and  tow-head  composing  Clusters  are  located  abont  52  miles 
below  Pittsburg,  Pa. 

The  surrey  extended  from  the  mouth  of  Yellow  Creek,  about  50|  miles  below 
Pittsburg,  to  the  lower  end  of  the  bar  at  the  mouth  of  Tumblesons  Bun,  about  53^ 
miles  below. 

The  time  selected  for  the  survey  was  a  very  suitable  one  for  such  work,  as  the 
river  was  very  low. 

Starting  fr'om  a  point  about  52  miles  below  Pittsburg,  a  base  line  was  measured 
along  Uie  Ohio  shore  a  distance  of  6,600  feet  downstream.  This  line  was  extended 
npet^Mkm  800  feet  on  the  Ohio  side  and  1,600  feet  on  the  West  Virginia  side.  Two 
water  gauges  were  put  in,  one  at  the  upper  end  and  one  near  the  lower  end  of  the 
base  line.    Daily  roadinss  of  these  gauges  were  made. 

All  soundings  were  reduced  to  low  water  and  all  elevations  refer  to  low  water  at 
the  peints  where  cross  sections  were  made. 

Low  water  was  taken  as  a  mean  between  low  water  at  Davis  Island  Dara  and 
Wheeling.  The  lowest  reading  of  the  ^uge  at  Davis  Island  Dam  was  1.4  feet  on 
September  3, 1889.  and  that  of  the  Wheeling  gauge  was  0.8  feet  on  September  5, 1889. 

From  points  200  feet  apart  along  the  base  fine  on  the  Ohio  side  of  the  river,  lines 
of  soundings  were  run  across  the  river  as  nearly  at  right  angles  to  the  current  as 
practicable.    The  soundings  were  made  with  tjie  graduated  rod  by  a  party  in  the 
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skiff,  kept  in  line  by  a  man  on  shore  witli  a  transit,  and  the  point  where  each  soond- 
ing  was  made  was  located  by  a  transit  man  placed  at  stations  of  the  base  line  best 
located  for  the  purpose,  who  read  and  recorded  the  angles  made  by  lines  from  the 
points  of  soundings  with  the  base  line. 

Soundings  were  made  on  lines  400  feet  apart  along  the  base  on  the  West  Virginia 
shore. 

On  the  portion  of  the  work  where  the  lines  of  soundings  were  400  feet  apart  eleva- 
tions were  taken  to  the  top  of  the  bank  every. 800  feet ;  and  where  the  lines  of  sound* 
ings  were  200  feet  apart  the  lines  of  cross^section  were  run  across  the  bars  and  to  the 
top  of  the  bank  of  tne  islands  and  mainland  every  600  feet. 

Borings  were  made  by  driving  a  three-fourths  inch  steel  rod  to  a  distance  of  7 
feet  below  low  water.  Six  lines  of  borings  were  made  beginning  at  Station  0.  The 
lines  were  1,000  feet  apart  and  the  borings  were  made  about  200  feet  apart  on  the 
lines.  The  material  composing  the  bottom  was  found  to  be  coarse  gravel  for  a  depth 
of  from  3  to  4  feet,  and  below  that  finer  material,  principally  sand.  No  rook  was 
found. 

A  transit  line  was  run  between  and  around  the  islands  with  stations  on  it  con- 
nected with  the  stations  of  the  base  line  by  triangulation.  The  triangulation  was 
extended  up  as  far  as  the  mouth  of  Yellow  Creek  and  from  the  stations  the  outline 
of  the  low  water  and  the  high  bank  was  located. 

Several  bench  marks  were  established.  Two  on  the  Ohio  shore,  one  near  the  up- 
per end  and  one  near  the  lower  end  of  the  lines  of  soundings,  were  placed  on  lai|^ 
rocks  and  were  indicated  by  a  square  cut  in  the  stone  and  marked  U.  S.  B.  fi. 
Others  were  placed  on  projecting  roots  of  trees  and  were  carefully  marked  and  wit- 
nessed. 

A  line  of  levels  was  run  between  Station  0  and  Station  52  of  the  base  line  and  the 
elevation  of  the  water  surface  was  taken  every  200  feet.  These  elevations  were  re- 
duced to  low  water  and  platted,  and  show  approximately  the  profile  of  the  river  be- 
tween these  points,  at  low  water. 

OPERATIONS  DURING  THX  FISCAL  YEAR,  IMPROVEMENT  07  CHANNEL  AT  RISINO  8UK, 

IND, 

[Extract  from  report  of  Mr.  H.  Deverenz.] 

We  ran  a  base  line  on  the  Indiana  side,  beginning  at  the  root  of  the  upper  dike, 
and  extending  8,200  feet  down  the  river  to  a  point  1,300  feet  below  the  foot  of  the 
lower  dike ;  each  stake  in  the  ba«e  line,  from  which  soundings  were  taken,  was  cen- 
tered and  a  right  angle  turned  therefrom  and  witnessed. 

The  Indiana  bank  of  the  river  was  located  by  running  a  transit  line  fhe  length  of 
the  base  line,  and  measuring  ordinates.  A  line  parallel  to  the  Indiana  baseline  2,600 
feet  long  was  laid  off  on  the  bar  for  convenience  in  observing  the  sounding  rod  and 
floats.  From  the  upper  end  of  this  line,  a  transit  line  was  run  to  the  old  dike  on  the 
Kentucky  side,  and  the  shore  line  at  time  of  survey  carefully  noted ;  the  length  oi 
the  old  dike  is  from  actual  measurement. 

A  transit  line  was  also  run  from  the  lower  end  of  the  bar  base  line  and  ordiaatee 
to  the  shore  line,  measured  as  far  as  opposite  end  lower  dike.  The  shore  lines  on 
the  Indiana  side  were  located  by  ordinates  from  the  base  line. 

The  sounding  were  taken  with  an  18-foot  rod  divided  into  feet  and  tenths,  obserred 
from  one  transit,  and  kept  perpendicular  to  base  line  through  two  range  poles  set  on 
base  line^  and  at  right-angle  point. 

Soundings  were  taken  on  lines  400  feet  apart  to  midway  the  upper  dike,  then  on 
lines  100  feet  apart,  on  account  of  the  shallow  water  first,  and  then  the  deep  and 
swift  water  at  tne  lower  end,  as  it  was  desired  to  show  carefully  ^e  exact  width 
of  tJie  narrow  chute. 

Soundings  were  continued  from  the  end  of  foot  of  the  upper  dike  on  lines  200  feet 
apart,  except  below  the  bar,  whore  only  every  third  line  was  carried  clear  across  the 
river;  below  the  lower  dike  to  the  end  of  the  survey  the  lines  were  taken  400  feet 
apart. 

The  soundings  were  reduced  to  low  water  by  subtracting  2.6,  2.4,  and  2.3  feet  from 
the  daily  reading  of  the  Cincinnati  gauge,  2  feet  on  the  Cincinnati  gauge  being  taken 
as  low  water.  This  agrees  with  local  low- water  marks,  and  shows  about  2  feet  of 
water  on  the  bar  opposite  the  Government  light  on  up])er  dike. 

Cross-sections  of  the  Indiana  bank  were  taken,  each  1,000  feet,  and  show  eleva- 
tion above  low  water. 

Levels  were  taken  over  the  bar  on  lines  500  feet  apart;  the  figures  show  elevation 
above  low  water. 

The  floats  were  2  by  18  inches,  1  foot  6  inches  lon^,  poplar  boards  with  inch  sqnare 
rod  6  feet  long  through  the  middle,  5  feet  above  with  a  fli^  on  it,  1  foot  extending 
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» 

below;  this  end  was  weighted  to  bring  the  board  Just  below  the  water  leveL  The 
carrent  observationa  were  taken  every  thirty  seconds,  two  transits  being  nsed. 

Six  surface  floats  were  started  one  at  a  time  from  the  pool  above  the  upper  dike, 
and  but  one  passed  through  the  turbulent  water;  at  the  lower  end  of  the  dike  one 
was  caught  in  an  eddy  ana  picked  up  at  end  of  dike,  the  other  four  being  thrown  bj 
the  cross  currents  into  the  eddy  below  and  behind  the  dike. 

Six  more  lines  were  started  beginning  at  the  lower  end  of  the  upper  dike,  and  taken 
up  below  Third  street,  this  being  as  far  as  both  transits  could  observe  the  floats. 

The  transits  were  then  moved  and  six  more  lines  of  floats  observed,  which  carried 
the  work  the  distance  ordered. 

The  alignment  of  the  dikes  was  obtained  by  deflections  on  100-foot  chords,  checked 
by  observing  known  points. 

Levels  were  taken  every  100  feet,  and  cross  sections  at  400-foot  intervals.    . 

The  level  portion  of  the  upper  dike  is  6  feet  above  low  water.  It  was  originally 
conslancted  of  stone,  brush,  aud  piles,  30  feet  wide ;  a  timbei*  top  13  feet  wide,  paved, 
was  afterwards  added. 

The  dike  is  in  good  repair,  except  at  lower  end  on  river  side,  where  the  deep  water 
has  undermined  ft.  The  lower  dike^  built  of  stone,  brush,  and  piles,  30  feet  wide,  is 
about  5^  feet  above  low  water.    It  is  in  good  shape. 

Borings  were  made  with  l^-inch  steel  rod,  pointed.  This  was  driven  by  sledge 
hammers  to  at  least  7  feet  below  low  water,  unless  rock  was  struck,  when  the  dis- 
tance driven  was  carefully  noted,  and  the  elevations  of  the  top  of  the  hole  taken 
with  a  level.    The  rod  was  drawn  out  by  means  of  a  lever  and  chain. 

Borings  were  made  on  these  lines  1,000  feet  apart,  and  rook  being  struck,  interme- 
diate ones  were  taken  to  show  the  contour  of  the  ledge. 

Two  bench  marks  were  established  at  permanent  points.  Elevation  53.20  being 
on  a  larj^  spike  in  Pirst  street,  a  well-Known  high- water  mark.  Also  elevation 
53.20  being  the  59-foot  mark  on  a  high-water  gauge  built  of  2  by  6  oak,  pafbted  and 
subdivided,  nailed  perpendicularly  agaiust  the  side  of  a  brick  building  on  the  south 
side  of  Third  or  Main  street,  between  I'^ront  and  the  river. 

The  upper  pool  is  1.6  feet  higher  than  the  lower,  the  fall  of  the  river  being  12 
inches  in  the  last  1,000  feet  of  the  upper  dike. 

The  lower  dike  does  not  seem  to  have  raised  the  height  of  the  pool  above  it,  the 
difi*erence  between  the  root  and  foot  being  about  0.25  foot. 

Pield  work  began  Monday,  October  3,  and  was  completed  October  14,  1892. 

SUBVBY  OF  THK  OHIO  RIVKR  AT  8CUFFLETOWN,  KT. 
[Extract  tnm  roporfr  of  Mr.  C.  H.  Meeds.] 

Scuffletown  is  situated  on  the  river  about  16  miles  above  Evausville,  Ind. 

Work  on  the  survey  was  commenced  on  the  15th  of  September,  1892. 

Lines  are  run  on  both  the  Indiana  and  Kentucky  shores ;  and  part  of  the  soundings 
were  taken  fW>m  the  Indiana  side,  and  the  remainder  from  the  Kentucky  side. 

The  soundings  for  a  distance  of  1^  miles,  where  the  crossing  is  from  the  Kentucky 
to  the  Indiana  side,  were  made  every  200  feet  apart. 

At  the  remaining  stations  the  soundings  were  taken  every  400  feet. 

The  method  of  taking  soundings  was  by  range  poles,  set  usually  at  right  angles  to 
the  base  line,  the  angles  being  carefully  turned  by  a  transit ;  then  from  some  station 
on  the  same  line  the  angles  were  turned  to  the  soundings  as  they  were  made. 

The  soundings  were  taken  with  a  13-foot  sounding  rod,  the  water  being  from  3.9  to 
2.8  above  low  water,  and  onlv  in  one  or  two  places  did  we  fail  to  find  bottom. 

Borings  were  made  for  rock  with  a  five-eighth  inch  steel  rod  to  a  depth  of  from  12 
to  14  feet  below  low  water.  No  solid  rock  was  found  at  any  place  in  the  river;  at 
Indiana  Hill,  a  point  just  below  the  mouth  of  Cypress  Creek,  there  is,  running  out 
into  the  river  for  a  short  distance,  a  ledge  of  sbaly  stone  mixed  with  blue  clay, 
which  lies  from  6  to  10  feet  below  low  water. 

This  ledge  was  located  by  a  number  of  borings ;  at  one  point  the  rod  was  driven 
3.1  feet  into  the  shale  and  clay;  at  another  place  the  rod  was  driven  through  1  foot 
of  shale  into  sand  or  very  soft  material  below.  The  ledge  covers  a  comparatively 
small  area,  and  is  deep  enough  below  low  water  to  not  interfere  with  navigation. 
At  nearly  all  the  other  points  where  borings  were  taken  the  bottom  was  very  soft, 
being  largely  composed  of  sand,  and  wherever  gi*avel  was  found,  it  was  very  loose, 
the  rod  being  easily  driven  from  6  to  8  inches  with  one  blow  of  a  Ixghf,  ax. 

In  1832,  two  dams  Were  built  in  the  river  at  the  crossing,  one  from  the  Kentucky 
shore  and  one  from  the  bar  on  the  Indiana  side. 

They  were  both,  from  previous  reports,  ordinary  riprap  dams;  the  one  built  out 
fipom  the  Kentucky  shore  is  now  entirely  covered  with  sand  and  gravel. 

The  one  built  out  from  the  bar  on  the  Indiana  side  was  evidently  intended  to  be 
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built  up  to  the  low-water  stage,  the  end  nearest  the  bar  being  a  little  Vbore  hrw 
water,  and  the  downstream  end  is  somewhat  below  low  water. 

The  dam  as  it  now  stands  is  a  detriment  rather  than  a  benefit  to  navigatioii,  •■  it 
runs  too  fiar  into  the  channel. 

The  opinion  of  an  old  lower  river  pilot  was  'Hhat  at  least  the  lower  part  of  tit» 
dam  should  be  removed/' 

The  dam  seems  to  be  built  entirely  of  loose  stone,  and  I  think  it  ooold  be  eatih 
removed  by  the  dredge  boats.  , 

On  the  Kentucky  side,  there  are  extensive  bottom  lands  whieh  are  OTedlowMl 
during  high  water;  most  of  the -land  is  cleared  and  cultivated ;  in  some  plaeea  a  nii- 
row  strip  of  timber  has  been  leffc  along  the  river  bank. 

The  bank  is  composed  of  clay  and  loam,  and  is  washed  away  rapidly  by  ^^ 
water. 

In  places  where  willows  have  been  allowed  to  remain,  or  have  been  set  ont^  tfe 
bank  has  been  greatly  protected  and  the  erosion  has  not  been  nearly  so  great. 

The  bottom  is  overflowed  when  the  river  reaches  a  stage  between  40  and  45  ftti 
above  low  water. 

On  the  Indiana  side,  between  Pigeon  and  Cypress  Creeks,  there  is  a  stretch  of 
very  low  bottom  land  which  is  overflowed  at  25  to  30  feet  above  low  water« 

From  Cypress  Creek  down  the  river  to  Newberg  the  banks  are  more  or  lees  rocky. 
and  there  is  no  bottom  land  between  the  river  and  the  hills. 

There  is  one  coal  mine  in  operation  on  the  bank  of  the  river  near  Newber^. 

The  survey  was  completed  October  3,  1892;  actu^  number  of  working  days  fifteen. 

Readings  were  taken  on  a  gauge  which  was  established  at  the  beginning  of  tiv 
survey,  and  were  afterwards  compared  with  the  readings  of  the  EvansviUe  gauge* 

•  REPORT  OF  OPERATIONS  FOR  THE  FISCAL  YEAR. 

[Extract  from  report  of  Hr.  R.  B.  Jones.] 

Dikes  and  dame,  Ohio  River. — In  accordance  with  your  instructions  to  make  a& 
examination  of  all  the  dikes  and  dams  on  Ohio  River  between  Pittsburg  and  Cifr^ 
oinnati,  I  proceeded  to  the  former  city  early  in  the  month  of  October,  1892,  so4  ' 
having  secured  a  very  light-draft  steam  launch,  started  down  the  river  October 
10.  The  stage  of  water  at  this  time  was  exceedingly  favorable  for  getting  a  good 
view  of  all  the  works,  being  at  about  a  2-foot  stage  below  Davis  Isliuid  Dam,  m 
that  even  the  older  works,  constructed  about  1836-&40,  were  visible.  The  run  wm 
made  by  daylight  entirely,  and  each  work  was  examined  as  thoroughly  as  the  time  per* 
mitted.  Measurements  and  soundings  were  taken  and  sketches  of  the  immediati 
vicinity  made,  with  notations  of  the  apparent  effect  of  each  dike  or  dam  upon  th^ 
current  and  shores.  Notwithstanding  the  verjj  light  draft  of  the  steam  lamui 
used  for  the  trip  (15  inches),  great  care  was  required  to  bring  it  through  maoT  of 
the  shoal  places,  and  sparring  had  to  be  resorted  to  at  several  ripples,  some  of  which 
had  a  de]3th  of  water  of  but  11  inches.  At  several  points  along  the  river,  t«aB« 
were  fording  from  one  town  to  another  on  opposite  bank,  and  the  somewhat  nniuial 
spectacle  was  presented  of  a  steam  vessel  passing  a  wagon  in  the  river.  Oncol 
navigation  at  tliis  time  was  entirely  suspended,  except  at  a  few  points  where  dcfp 
pools  permitted  the  running  of  very  light-draft  boats.  Coal  was  scarce  and  trm 
in  small  quantities  was  very  difficolt  to  obtain.  Cincinnati  was  reached  Octobers, 
fifteen  days  having  been  consumed  in  making  the  trip  of  466^  miles.  The  number  of 
works  examined  was  sixty-four,  of  which  four  baa  been  entirely  abandoned  tai 
partly  removed.  Some  of  the  early  constructions,  1836-1^40.  having  l>een  built  <if 
loosely  piled  stone,  are  now  so  leveled  down  and  broken  through  that  they  have  W 
little  effect  upon  the  current  of  the  river.  The  general  condition  of  the  dikes  ti 
recent  construction  is  good.  It  is  desirable,  however,  that  some  small  repahv  b« 
made  soon.  These  repairs  would  consist  of  the  replacement  of  decayed  tiebesM 
and  missing  plank.  A  small  quantity  of  stone  would  be  required  at  some  dikes  frr 
refilling.  The  total  cost  of  repairs  so  needed  would  be  small.  The  location  of  U* 
dikes  and  dams  on  Ohio  River  examined  and  reported  on  by  me  are  as  follows: 
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Dredging  at  ItiBina  Svn  Bar, — ^Mncb  complaint  had  been  made  by  steamboat  men  of 
troable  experienced  at  Rising  Snn,  Ind.  There  are  three  dikes  at  or  near  this  point. 
The  first  or  upstream  dike  projects  fr6m  the  Keutncky  shore,  immediately  below  the 
crossing  which  makes  over  to  the  Indiana  shore.  The  second  dike  is  on  the  Indiana 
shore  a  very  short  distance  below  the  first,  and  the  third  is  also  on  the  Indiana 
shore,  one-half  mile  below  the  second.  A  large  bar  exists  opposite  the  second  dike, 
extending  to  about  the  middle  of  the  lower  mke.  This  bar  is  composed  of  gravel, . 
small  bowlders,  and  sand,  and  resists  the  cutting  action  of  the  river  to  such  an  extent 
that  the  channel  at  low  water  is  restricted  to  about  180  feet  opposite  the  second 
dike,  bnt  deep  and  with  a  swift  current  setting  against  the  dike.  Steamboats  pass- 
ing down  are  frequently  driven  over  against  the  dike  with  more  or  less  damage. 
Towboats  passing  up  are  often  obligea  to  break  up  their  tows  and  double  trip 
through.  ' 

By  your  direction  I  procured  the  only  available  plant  for  dredging,  and  leaving 
Cincinnati  November  8,  proceeded  to  Rising  Sun.  A  delay  of  thirty-seven  hours  was 
experienced  at  Medoc  Bar,  20  miles  below  Cincinnati,  by  the  grounding  of  the  boats, 
but  Rising  Sun  was  reached  November  10  and  dredging  commenced.  The  dredge 
was  of  the  coal-excavator  type,  and  being  unprovided  with  spuds  had  to  be  secured 
in  position  by  lines  and  anchors.  Commencing  at  a  point  650  feet  above  the  lower 
end  of  dike,  the  channel  was  widened  along  and  partly  through  the  bar  to  a  point 
100  feet  below  the  dike,  the  outside  of  the  cut  at  lower  end  bein^  250  feet  from  dike. 
The  quantity  of  material  removed  by  dredging  was  3,320  cubic  yards,  this  being 
taken  on  barges  to  a  point  inside  and  below  the  dike.  It  was,  however,  estimated 
that  fh>m  6,000  to  10,000  cubic  yards  were  cut  away  by  the  action  of  the  current  as 
a  result  of  the  dredging,  so  that  the  work  done  had  the  effect  of  greatly  improving 
the  channel.  The  dredging  had  to  be  suspended  on  account  of  high  water,  and  the 
ontfit  returned  to  Cincinnati  November  30. 

Lev€6  at  JefferBonvilUf  Ind, — An  examination  was  made  of  the  levee  at  Jefferson- 
▼ille,  Ind.,  January  22  and  23, 1893. 

The  work  of  constructing  the  levee  was  completed  under  originalcontract  in  1885, 
but  some  supplementary  contracts  were  made  which  were  filled  in  1886. 

In  1889  application  was  made  to  the  Secretary  of  War  for  permission  to  cut  through 
the  levee  at  Market  street  for  the  purpose  of  laying  a  street  car-track.  Permission 
to  make  this  cut  was  denied.  Subsequently  the  city  council  of  Jeffersonville  granted 
permission  to  the  street  railwav  company  to  make  the  cut  desired,  and  this  was 
done.  The  examination  of  the  levee,  January  22  and  23,  1893,  indicated  that  the 
levee  was  not  in  a  condition  to  cause  apprehension  of  its  safety,  except  as  regards 
the  open  cut  already  described.  Such  wear  as  is  natural  to  this  class  of  work  will 
require  repairs,  such  as  filling  out  to  the  original  outlines,  where  worn  by  rain  and 
travel,  sewing  grass  seed,  etc.  Such  repairs  it  is  estimated  would  cost  $2,275.  The 
open  cut  made  by  permission  of  the  city  council  of  Jeffersonville  should  be  repaired, 
but  not  at  the  expense  of  the  United  States. 

Threatened  cut-off  at  EvaneviUe,  Ind. — The  people  of  Evansville  and  the  steamboat 
men  have  for  several  years  been  apprehensive  that  a  cut-off  would  occur  opposite 
the  city,  thus  leaving  it  several  miles  from  the  new  channel  of  the  river.  Evansville 
is  located  Just  where  an  abrupt  bend  in  the  Ohio  River  occurs.  The  peninsula 
on  the  Kentucky  side  thus  formed  is  about  5^  miles  long,  15  miles  around,  and  If 
miles  across,  with  its  outer  end  just  opposite  the  city.  The  general  surface  of  the 
peninsula  is  about  10  feet  lower  than  the  banks  on  the  Indiana  shore.  The  width  of 
normal  river  channel  is  about  2,700  feet  as  shown  by  the  survey  of  1877,  but  during 
high  stages  of  the  river  the  entire  surface  of  the  peninsula  is  flooded,  thus  increas- 
ing the  waterway  by  some  5^  miles  and  preventing  the  overflow  of  Evansville.  At 
several  points  near  the  neck  of  the  peninsula  deep  gulleys  have  been  cut,  the  gen- 
eral surface  eroded,  and  the  banks  on  upstream  side  have  caved  in.  This  is  due  to  the 
increased  fall  per  mile  when  the  river  flows  across  the  peninsula  and  also  to  the  fact 
that  the  trees,  bushes,  and  vines  which  afford  natnral  protection  to  the  banks  and 
general  surface  have  been  largely  cut  away  in  order  to  permit  of  a  large  area  of 
cultivation.  The  soU  being  a  sandy  loam,  it  washes  out  very  rapidly  until  a  stratum 
of  cli^is  reached.  This  clay  stratum  is  exposed  at  an  elevation  corresponding  to 
21  to  2!2  feet  on  EvansviUe  gauge. 

An  examination  of  the  locality  was  made  by  me,  May  22, 1893,  when  the  stage  of 
water"  was  20.60.  The  position  of  the  neck  on  which  the  gulleys  exist  was  carefully 
gone  over  and  a  trip  by  boat  was  made  entirely  around  the  peninsula.  All  the  in- 
formation possible  was  obtained  from  residents  on  the  peninsula,  steamboat  men,  and 
others  interested  in  preserving  the  present  river  channel.  From  the  best  informa- 
tion obtainable  it  would  appear  that  the  cutting  across  the  neck  and  the  caving  of 
the  banks  is  now  progressing  more  rapidly  than  in  the  past.  It  would  also  appear 
that  very  slight  obstructions,  such  as  fences  and  trees,  suffice  to  arrest  the  eroding 
action  in  the  gulleys  and  on  the  general  surface.  The  construction  of  stockades  or 
bulkheads  across  the  gulleys  and  the  preservation  of  the  trees,  bushes,  and  vines 
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along  the  edge  of  the  banks  would  apparently  be  safficient  to  arrest  fartli«r  erofion 
in  the  galleys  and  general  surface,  in  addition  to  which  the  caving  banks  would  haw 
to  be  prot^ted. 

Mouth  of  Licking  Eivw, — ^A  steam  drilling  scow  is  now  under  constructiou  for  nw 
in  the  removal  of  rock  in  the  mouth  of  Licking  River  by  blasting  and  sabseqnmt 
dredging. 

The  scow  will  be  125  feet  in  length,  22  feet  m  width,  and  of  very  li^ht  draft.  It 
will  be  provided  with  spuds  for  hcndin^  in  position  and  capstans  for  handling,  bot^ 
operated  by  steam,  and  will  be  fitted  with  two  large  lugersoll  steam  drills,  moontni 
on  carriages,  which  will  have  a  travel  of  105  feet.  It  is  expected  to  have  this  boM 
in  operation  during  the  coming  month. 

Gauge  at  Cullums  Eipple. — Gauge  readings  have  been  nu&de  daring  the  months  «! 
May  and  June,  1893,  at  the  head  of  Cullums  Ripple,  opposite  the  lower  end  of  the 
city  of  Cincinnati,  for  the  purpose  of  obtaining  data  from  which  to  locate  a  pccnu- 
nent  gauge.  This  gauge  is  intended  to  give  the  pilots  ][>assing  up  the  river  the  arail< 
able  hea£room  under  the  lowest  bridge  at  Cincinnati,  in  order  that  timely  prepsn- 
tion  may  be  made  for  lowering  the  chimneys.  'It  is  expec^d  that  the  pemuaeflt 
gauge  will  be  erected  within  the  next  two  months,  and  it  will  beof  SHch  a  charaettf 
that  it  can  be  read  from  the  deck  of  a  passing  boat. 

High-tcater  slope  at  Cincinnati, — Advantage  was  taken  of  the  high  water  of  FebriK 
ary,  \%9Zf  to  establish  a  number  of  bench  marks  along  the  river  front  of  Cincinnsti. 
from  just  below  the  mouth  of  the  Little  Miami  River  to  Ludlow,  Ky .  These  beuciiA 
will  be  carefully  connected  by  levels,  aild  the  slope  thus  accurately  determined  ashftT- 
ing  a  bearing  upon  the  establishment  of  harbor  lines. 

STAGES  OP  THE  OHIO  RIVER  DXHIING  189^*93. 

The  following  are  the  records  of  the  gauges  at  Pittsburg,  Cincinnati, 
and  Evansville,  which  may  be  taken  to  represent  the  navigable  condi- 
tion of  the  Upper,  Middle,  and  Lower  Ohio: 

Gauge  of  Davis  Island  Dam,  near  Pittsburg* 

[When  tlie  dara  is  np,  low- water  readings  mnst  be  obtained  firom  the  l^iijEre  at  the  loww  esd  ef  tW 
look.  On  this  gauffe  3  feet  2  inches  corresponds  to  a  navigable  depth  or  3  ^t,  aiid  9  feet  coire»pos^ 
to  the  same  depth  in  the  river.] 


Year  and  month. 


1892. 

July 

Angnst 

Septe  mber 

October .^. 

Kovember 

December 

1893. 

Jannary 

February 

March 

April .^ 

May 

June 

Total 


Depth  in  channeL 

Under  3 
feet. 

3f»etand 
over. 

6  feet  and 
over. 

Dayi. 

0 

14 

21 

81 

1 

0 

0 
0 
0 
0 
0 

1 

Day*. 
31 
17 
9 
0 
20 
81 

81 
28 
31 
30 
31 
26 

Days. 

d 

0 
6 
0 

4 
12 

6 
28 
31 
30 
81 

3 

68 

204 

140 

Gauge  readiaifft- 
Highaat.    Lovot 


&9 

5.0 
4.0 
2.9 
6.4 
10.5 


14.2 
22.3 
16.3 
17.1 
19.0 
6.4 


/M 


•S 

M 
id 
1« 


m  1 

TJ 
(« 
1» 
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[The 


CincinnaH  gaufe. 

of  this  nuge  Is  about  2  fe«t  below  low  water;  reeding*  of  eSont  4  feet  eorreepond  to  about 
3  feet  in  the  channel,  and  those  of  7  feet  to  about  6  feet  in  the  channel.] 


Year  and  month. 


1892. 
July 

AugUAt 

SeMsniber 

October 

Koveniber 

December — 

1893. 

.Tanuary 

February 

March 

April 

May 

June 

Total 


Depth  in  channel. 


Under 
3  feet. 


DoH- 


0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 


3  feet 
and  over. 


DoH- 


31 
31 
80 
81 
80 
31 


81 
28 
31 
80 
81 
30 


6  feet 
and  oyer. 


885 


i>ay*. 
81 
28 

8 
1 

18 
81 


81 


81 
30 
31 
30 


Gauge  readings. 


Highest 


280 


F4tt. 

15.2 

10.8 

7.1 

6.0 

9.2 

^7.1 


98.6 

64.6 
88.9 
42.8 

6L0 
2L0 


Lowest. 


F4«t. 

8.0 
6.5 
4.8 
8.6 
3.6 
6.4 


6.1 
22.2 
1&8 
16.6 
10.9 
10.2 


Eranmfine  gauge. 

[The  sero  of  this  gauge  is  at  the  lowwater  line :  readings  of  2  feet  eorreepond  to  about  8  fleet  in  the 
channeT  and  readings  of  6  feet  correspond  to  about  6  fset  in  the  channel.] 


• 

Depth  in  channel. 

Gauge  readings. 

Year  and  month. 

Under  & 
feet. 

3  feet 
and  OTcr. 

6  feet 
andorer. 

Highest. 

LoweaU 

1892. 
Jiilv 

Dayt. 
0 

0 

8 

28 

18 

0 

0 
0 
0 
0 
0 
0 

Dayt. 
31 
81 
23 
8 
If 
81 

81 
28 
81 
80 
81 
30 

80 
6 
0 
0 
0 

17 

25 
28 
31 
30 
31 
30 

F4«t, 

13.8 
6.9 
4.6 
3.0 
5.1 

13.6 

11.8 
41.8 
38.6 
31.9 
40.3 
26.8 

Fttt. 

5.7 

August 

4.1 

Kentenber 

2,7 

October 

1.3 

Novenib«»r 

1.1 

Dsr«mber    x  .  ^ ,.,,,,-  r  --,..,  r .    . 

6.2 

1803. 

January- 

Februarv  

5.0 
1L7 

Mareh..*. 

April ^ 

18.0 
13.8 

M^::::::;::::::::::::::::...:.r ::....::.. 

20.6 

June 

• 

8.4 

Total    

64 

811 

228 

OPERATION  OF  DRAWS  IN  HIGH  BRIDOES. 


There  are  no  low  draw  bridges  on  the  Ohio  Biver;  the  general  Ohio 
Hiver  bridge  law  requires  that  all  bridges  shall  have  a  height  of  at 
least  40  feet  above  high  water,  and,  since  large  steamboats  reqnire  more 
than  40  feet,  it  is  also  provided  that  all  bridges  below  the  Cincinnati 
suspension  bridge  shall  have  a  draw  for  use  in  high  water,  unless  they 
give  a  clearance  of  at  least  53  feet  above  high  water.  There  are  three 
high- water  draws  on  the  Ohio  Biver,  but  the  draw  in  the  Ohio  Falls 
Bridge,  at  Louisville,  is  exceptionally  located^  and  no  record  of  its  op- 
eration is  kept 
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A  report  received  fh)m  the  CiuoinDati  Soatheni  Bailroad  Bridge  »uito 
that  the  draw- was  not  ox>ened  for  the  passage  of  boats  during  the  flsea) 
year. 

STOPPAGE  OF  NAVIGATION  BY  ICE. 

I^avigation  at  Cincinnati  was  entu^y  sasi>endedby  ice  from  Jaonarr 
3  to  Febrnary  4.  The  condition  of  the  river  at  this  point  is  assamed  ^ 
a  fair  average  for  the  whole  river. 


LOSSES  BY  COLLISION  WITH  BRIDGES. 

The  following  tables  show  the  losses  sustained  by  the  commerce  of 
the  Ohio  Eiver  during  the  past  fiscal  year  by  collision  with  the  piers  of 
bridges  crossing  the  Ohio  Eiver: 


Dftte. 

Owner. 

Steamboat. 

Losa. 

▲»0aaL 

Bellaire  Bridge: 

PreviouaKr  roDorted  .... 

tut.  571.* 

^         3>eo.l8,18»2 

Hnntingt^m   «id   St. 
Louis  Towboat  Co. 

Total , 

H.F.FrIsbie 

1   ban^a   aiMl 
cargo. 

•.siati 

1t5,W* 

Cairo  Bridge: 

PrevioaBly  reported 

15.flltfi 

Apr.  13.1w^2 

ManhaU  Brothers 

Total 

Jos.  B.  Williams 

2. coal  boats... 

7.90>ito 

S3,  me 

LossM  by  collision  mtk  Ohio  River  hHdges  to  June  SO,  189S, 

^/Dftver  Bridge $56,0iaw 

Steubenville  Bridge 90,908.00 

Wheeling  and  Martins  Ferry  Bridge 9,  S0O.OU 

Bellaire  Bride© 135. 156. CM 

Parkersburg  Bridge ^ 72, 677.  W 

Point  Pleasant  Bridge 9. 600. OP 

Kenova  Bridge IS,  700.00 

Newport  and  Cincinnati  Railroad  Bridge 44, 107.  W 

Covington  and  Cincinnati  Railroad  Bridge 43, 300.00 

Cincinnati  Sonthem  Railroad  Bridge 9. 81100 

Ohio  Falls  Bridge 8Q,3G0.W 

Kentucky  and  Indiana  Bridge 27, 767.00 

Cairo  Bridge 23,496.0 

Henderson  Biidge 20,590.00 

Total I 641,633.0 

The  following  estimate  for  appropriatiou  is  presenteil: 

Low  dikes  and  dams : 4600.  un* 

Repair,  main  ten  anco,  and  modi  Acat  ion  of  existing  structures 50,00^ 

Two  iron-hull  dredges,  fitted  with  tools  for  repair  work 7O.fl0U 

Four  dump  scows 17.4n» 

Four  fuel  flats ;»,  Ot«> 

.  Two  decked  flats 5,  ft» 

Two  steamboats,  tenders  for  dredges .10.  On> 

Dredging  work .^O,  Olt* 

Continuing  work  at  mouth  of  Licking  River 10,OOi» 

Special  surveys 10,  ODii 

Various  expenses,  including  establishment  of  harbor  lines,  expenses  of 

boards  of  engineers,  inspections  of  bridges,  etc 33.  ouu 

General  administration,  engineering  and  inspection 50.0U(> 

For  contingencies 50,00i* 

1,000,OUJ 
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Money  statement. 

Jnly  1. 1892,  balance  fmexpemled « $58, 186. 44 

TransMr  settlements 129.40 

Amount  appropriated  by  act  approved  July  18, 1892 360,000.00 

418, 315. 84 
June  30, 1893,  amount  expended  during  ftsoalyear 106, 787. 29 

July  1, 1893, balance  unexpended 311,528.55 

Jnly  1, 1893, outstanding  liabilities $15,831.31 

July  1, 1893,  amount  covered  by  uncompleted  contracts 79, 979. 17 

95, 810. 48 

July  1, 1893,  balance  available 215,718.07 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80.1896 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867  and  of  sundry-civil  act  of  March 
3,1893. 


Ah$tract  ofpropo9aU  for  fumisliing  towhomt  a$  tender  to  United  States  dredges  Ohio  and 
Oewego^  received  in  reeponee  to  advertieement  dated  August  6,  189£,  and  opened  August 
SOf  IS^f  bjf  Maj.  Amos  Stiokney,  Corps  of  Engineers. 


No. 


1 
3 
3 

4 
6 


Name  of  bidder. 


StoanMr  Delta  and  oimera,  per  C.  W.  Poeey. 

Fulton  Towboat  Co 

Cbarlea  Hook,  JohB  Shoap 

J.P.Capehart 

E.J.HaUnga,H.B.Hiilinga* 


Price 
perdaj' 


$46.00 
42.00 
43.00 
45.00 
39.50 


*  Becommended  for  aoceptance. 

Ahstraet  of  proposals  for  furnishing  earth  and  completing  Great  Miami  embankment  at 
Lawrenceburgf  Ind,,  received  in  response  to  advertisement  dated  September  19, 1892,  and 
opened  Ootooer  8, 1899,  bg  Maj.  Amos  Stiokneg,  Corps  of  Engineers. 


Ho. 


1 

s 

s 

4 
5 


Kame  of  bidder. 


John  S.  Donniin,  James  Jobnsoo , 

Thomaa T.  Annie,  Knuoh  McKlfh*efa,  Bailej'  H.  Lowe,  Columboa  S.  Guard*. 

John  W.  Scott  &  Co 

Cbarlea  L.  Hayes.  Oakey  B.  NowUn,  Peter  Be«ker , 

WiUiamKirk .' 


35,000 

more  or 
leaa. 


Per  cubic 
^fmrd. 
|0.1»A 

.  lets 

.21 

.201 J 
.22} 


of  bid. 


$8,895.00 
0,475.00 
7,350.00 
7.192.50 
7,875.00 


*  Earth  fhnn  borrow  pit  (^ered  by  city  of  Lawrenceburg,  Ind.    Recommended  for  acceptance. 

Abstract  of  proposals  for  furnishiug  towboat  as  tender  to  United  States  dredges  Ohio  and 
OswegOj  received  in  response  to  adreriisement  dated  March  14, 189.%  and  opened  April  14, 
189S,  bg  Maj.  Amos  Sticknejt,  Corps  of  Engineers. 


Jitu 


1 

2 
3 


Name  uf  bidder. 


£.J.d(H.B.Hulingrt* 

&D.Daviii 

Charles  Utjuk,  John  Sboup 


Price  per 
day. 

$36.50 
43.00 
40.00 


*  Kecommended  for  acceptance. 
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Abstract  of  proposals  for  huilding  dikes  and  dams  in  the  Ohio  Biver,  received  in  restponse 
to  adverttsement  dated  April  29, 1893,  and  opened  May  29,  289S,  hg  Lieut.  Coh  Amos 
Stickney,  Corps  of  Engineers, 

WORK  AT  CLUSTERS. 


So, 


4 

5 

9 

11 

12 

13 


Name  of  bidder. 


Timber,  75.400 
feet  B.  M. 


Bid. 


luuiphler  Cnuner  and  Jes»« 
L.  Cramer* 

Jonhua  K.  King 

Sid.  J.Traax 

L.M.Petitdidier 

Samuel  Monroe 

Frank  A.  Bono 

Jamea  R.  Ware 


I 


A.mocmt. 


Piles,  624. 


Bid. 


$20  $1,508.00 


24 
45 
35 
36 
26 
25 


1,809.60 
8,393.00 
?,  630. 00 
2, 714. 40 
1,960.40 
1,885.00 


$2.50 

4.60 
5.00 
7.50 
6.50 
6.00 
3.00 


Amoant. 


$1,560.00 

2,870.40 
3,120.00 
4,680.00 
3.432.00 
8,744.00 
1,872.00 


Mata,  4,703 
aquare  yarda. 


Bid. 


$0.60 

.75 
.90 

2.00 
.65 
.84 

1.25 


Amonnt. 


$2,821.80 

8.527.25 
4,232.70 
9,406.00 
3,656.95 
3,960.52 
5, 878. 75 


Bindins  potea, 
4. 110  linear  feet. 


Bid.  I  Amouit. 


$0.02 

.10 

.02 

.10 

.124 

.05 

.10 


$82.20 

411.00 
82.20 
41L00 
513.75 
205.90 
411.00 


Name  of  bidder. 

Stone. 

» 

2Jo. 

Larger  claas, 

815  cubic 

yards. 

Smaller  class 

13,482  cubic 

yards. 

Bolto,  6,796 
pounds. 

Spikes,  4  kegs. 

Total 

amount 

ofUd. 

Bid. 

Amount. 

Bid. 

Amount. 

Bid. 

Amonnt. 

Bid. 

Amount. 

1 

4 

5 

9 

11 

12 

13 

Lanphier  Cramer  and 
JeaAO  L.  Cramer.* 

Joshua  R.  King 

Sid.J.  Truax 

L.M.Petitdidier 

Samuel  Monroe 

Frank  A.  Bone 

James  R.  Ware 

$L00 

1.25 
5.00 
3.50 
2.50 
3.00 
3.00 

$315.00 

893.75 
1,575.00 
1, 102. 50 
787.50 
045.00 
945.00 

$0.85 

1.00 
2.00 
2.60 
1.70 
1.23 
i.25 

$11,459.70 

13,482.00 
26,964.00 
33,705.00 
22,919.40 
16^582.86 
16, 852. 50 

$0.06 

.07 

.20 
.07 
.07 
.05 
.09 

$339.75 

476.65 
1,359.00 
476.65 
475.65 
389.75 
611.66 

$6.00 

7.50 
6.00 
7.00 
4.50 
3.00 
10.00 

$24.00 

80.00 
24.00 
28.00 
18.00 
12.00 
40.00 

$18,110.45 

22,900.65 
40,749.90 
52.447.15 
33,017.65 
27,740.03 
28,405.80 

*  Recommended  for  acceptance. 


WORK  AT  FRENCH  LSLAND. 


No. 


3 
5 
6 


7 

9 

10 

11 

12 


Name  of  bidder. 


Timber  48.200 
feet,  B.  M. 


Bid. 


Lanphier  Cramer  and  Jesse  ' 

L.  Cramer $20 

Daniel  Prosser  and  Tim  Gould-  ; 

ing '  25 

John  J.  Shipnian '  4U 

SidJ.Trnax 4r> 

JohnG.  Ki^nniann,  Archibald 
Hollerbach,    Jacob    Eichpl, 

and  Jacob  Arnold 27 

William  Kirk* ;  30 

L.  M.  Petitdidier [  40 

Frederick  Ilartweg •.  .|  10 

Samuel  Monroe 'M 

Frank  A.  Bone I  2."> 


Amount. 


Piles,  384. 


Bid. 


$964.00  $2.50 

I 
1.205.  CO   10.00 
1.928.00  ■  8.00 
2, 169. 00     5. 00 


1.301.40 
1,440.00 
1,  028. 00 
915.80 
1,735.20 
1,205.00 


2.00 
4.00 
0.25 
2.90 
.'i.  50 
0.0U 


Amount. 


$060.00  $0.70 


3, 840. 00 
3, 072. 00 
1. 920. 00 


998.40 
1.536.00 
3, 552. 00 
1,113.60 
2.112.00 
2, 301. 00 


Mats,  170 
square  yards. 


Bid. 


.95 

1.60 

.90 


I 


Amoant. 


.85 
.40 
1.50  i 
1.25 
.65 
.80 


$119.90 

161.60 
255.00 
153.00 


Binding  poles, 
195  linear  feet. 


Bid. 


Amount. 


$0.02  I 

.05 

.15  i 

.02  ! 


144.  50 
68.00 
255.00  ' 
212.50  ' 
110.50 
136.00 


.06 

.05 

.15 

.10 

.12^ 

.05 


$3.90 

9.75 

29.25 

3.90 


11.70 
9.75 
29.2.% 
19. 5(1 
24,517 
0.73 
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Jh$lr4ici  of  propoials  for  building  dihM  and  datM  in  the  Ohio  River,  receired  in  renjnm^e 

to  mvortisement  daM  April  20,  1893,  etc, — Continued. 

WOBK  AT  FRENCH  ISLANB-Continned.  *     • 


Xo. 


5 


7 

9 

10 

11 

12 


Name  of  bidder. 


Laophier  Cramer  and 
JeMie  L.  Cramer  . , . 

Daniel  Pruaaer  and 
Tim  Goulding 

J  ohn  J.  Shipman 

Sid  J.  Truax 

John  O.  Eieeamnnn, 
Archibald  Ut>ller- 
bach,  Jacob  Eichel, 
and  Jaoob  Arnold . . 

WiUiaroKirk* 

L.M.PeUtdidier 

Frederick  Hartweg. . 

Hamael  Monroe 

Frank  A.  Bone 


Stime. 


Larger  claas, 
200  oubio  yards. 


Bid. 


$1.10 


Amounl. 


Smaller  olaaa, 

0,756  cubic 

yards. 


Bid. 


Amount. 


$319.00  ,$0.94  $9,170.64  $0.05^;  $250.25  ,$6.50 


Bolts,  4,590 
pounds. 


Bid. 


Amount. 


Spikes,  2  kegs. 


Bid.  Amount 


Total 
amount 
of  bid. 


3.00 

870.00 

4.00 

1.160.00 

8.00 

870.00 

2.10 

600.00 

1.00 

290.00 

4.00 

1.160.00 

1.90 

551.00 

2.50 

725.00 

1.60 

485.00 

2.00 
2.00 
1.76 


L04 
1.00 
2.90 
L14 
1.70 
1.15 


10, 512. 00 
19,512.00 
17,073.00 


10, 140. 24 
9, 756. 00 
22,438.80 
11, 121. 84 
16,585.20 
U,  219. 40 


.08 
.10 
.20 


.10 

:S 

.04 
.07 
.05 


364.00 
455.00 
910.00 


455.00 
318. 50 
iSS.OO 
182.00 
318.50 
227.50 


$13.00  ;$11,799.79 


25,982.25 
26,411.45 
28,110.90 


13.684.24 
13,428.25 
29,838.06 
14,128.24 
21.619.77 
15, 542. 65 


10.00 

20.00 

.10 

.20 

6.00 

12.00 

9.00 

18.00 

2.00 

4.00 

10.00 

20.00 

6.00 

12.00 

4.50 

9.00 

8.00 

6.00 

*  Recommended  for  acceptance. 


WORK  NEAR  SCITFFLETOWN. 


No. 


3 

5 

7 

9 

10 

11 

12 


Kaine  of  bidder. 


Laophier  Cramer  and  Jesse 

L.  Cramer* 

John  J.  Shipman 

Sid  J.  Truax 

WUUamKirk 

L.M.Petltdidier 

Frederick  Hartweg 

Samuel  Monroe 

Frank  A.  Bone 


Timber,  63,600 
feet,  B.  ja . 


PUes,  542. 


Bid. 


920 
40 
45 
30 
40 
29 
86 
25 


Amount. 


$1,272.00 
2,544.00 
2,862.00 
1,906.00 
2. 5a.  00 
1,844.40 
2,289.60 
1.590.00 


Bid. 


$2.50 
8.00 
5.00 
4.00 
9.15 
3.25 
5.50 
6.00 


Amount. 


Mata,  1,944       Binding  poles, 
square  yards.    1,680  linear  feet. 


Bid. 


$1,355.00 
4,^6,00 
2,710.00 
2,168.00 
4,959.30 
1,761.50 
2^981.00 
3,252.00 


$0.70 

1.50 

.90 

.40 

1.60 

1.75r 

.65 

.80 


Amount.  Bid.    Amount. 


I 


$1,360.80 
2,916.00 
1,749.60 
777.60 
3, 110. 40 
3,402.00 
1,263.60 
1,555.20 


$0. 


02 

15 

02 

05 

10 

10  1 

12|' 

05 


$33.60 

252.00 

88.60 

84.00 

168.00 

168.00 

210.00 

84.00 


No. 


3 

>  5 

7 

0 

10 

11 

12 


Name  of  bidder. 


Lanphier  Cramer  and 
Jesse  L.  Cramer.* 

John  J.  Shipman 

Sid  J.TrtMx 

William  Kirk 

L.M.Petitdidier 

Frederick  Hartweg . . 

Samuel  Monroe 

Frank  A.  Bone 


Stone. 


Larger  class, 
100 cubic  yards. 


Bid. 


$L10 
4.00 
3.00 
1.25 
3,75 
LOO 
2.50 
L50 


Amount. 


$110. 00 
400.00 
300.00 
125.00 
375.1)0 
190.00 
250.00 
150.00 


Smaller  class, 

5,338  cubic 

yards. 


Bid.   Amount. 


$0.94 
2.26 
L75 
1.25 
2.50 
L24 
L70 
L15 


$5,017.72 

.12,010.50 

9,.34L50 

6,672.50 

13.345.00 

;  6,619.12 

9,074.60 

6,138.70 


Bolts,  4,942 
pounds. 


Bid. 


•$0.06^ 
.10 
.20 
.07 
.08 
.04 
.07 
.05 


Amount. 


$2n.8i 
494.20 
988.40 
345.94 
395.36 
197.68 
345.94 
247.10 


Spikes,  2  kegs.     ToUl 
amount 
of  bid. 


Bid.  Amount. 


$6.50 

.10 
!  6.00 
I  2.00 
7.50 
6.00 
4.50 
3.00 


$18.00 

.20 

12.00 

4.00 

15.00 

12.00 

9.00 

6.00 


$0,433.93 
22,952.90 
17.997.10 
12,085.04 
24,912.06 
14.194.70 
16, 423. 74 
18,023.00 


*  Recommended  for  acceptance. 
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Ah$iraet  ofpropo$aU  far  building  dike*  and  dam*  in  fks  Ohio  Siver,  reeeived  in 

to  adverii$ement  dated  April  £9, 189S,  etc, — Continned. 


WORK  KEAB  MOUTH  OF  TBABSWATER  RIVXB. 


No. 


S 

7 
8 

0 
10 
11 
12 


Xame  of  bidder. 


'  Timber,  50,000 
feet,B.l£. 


John  J.  Sliipman 

WilUamKirk*: 

Evan  Davis  and  Henry  C. 

Spencer  

L.M.Petitdidier 

Frederick  Hartweg 

Samuel  Monroe 

Frank  A.  Bone 


Bid.    Amoimt. 


$40.00 
27.60 

35.00 
40.00 
19.00 
40.00 
25.00 


$2,300.00 
1,622.60 

2.065.00 
2,860.00 
1,121.00 
2,360.00 
1,475.00 


Piles,  486. 


Bid. 


$8.00 
8.50 

9.00 
9.50 
2.90 
5.50 
6.00 


AmooBtb 


$3,968.00 
1,736.00 

4,46C00 
4.712.00 
1,488.40 
2,728.00 
2,976.00 


Hate,  8,384 
■quareyarda. 


Bindlajr  polca. 
6,975  llaear  feet. 


Bid. 


$1.50 
.30 

.95 

1.50 

1.85 

.75 

.80 


Amonnl. 


$12,576.00 
2,515.20 

7,964.80 

12.576.00 

11,318(46 

6.288.00 

6,707.20 


I  Bid. 
$0.15 


.18 
.10 

.06 


75 


M&73 
1.3S&.M 
607.  St 
871.  iT 
S4flL7S 


No. 


3 

7 
8 

9 
10 
11 
12 


Name  of  bidder. 


John  J.  Shipman 

WUliamKirk* 

Evan  DaviH  and  Henry 

C.  Sptocer 

L.  M.  Pettitdidier 

Frederick  Hartweg... 

SAinuel  Monroe 

Frank  A.  Bone 


Stone. 


Larger  claaa, 
50  cubic  yarda. 

Bid. 

Amount. 

$4.00 
.90 

4.00 
3  50 
1.90 
2.  SO 
2.00 

$200.00 
45.00 

200.00 
175.00 
05.00 
125.00 
100.00 

Smaller  class, 

4,411  cubio 

yards. 


Bid. 


$1.75 
.90 

1.85 
2.00 
.98 
1.75 
1.40 


Amount. 


$7,719.25 
8.960.90 

8. 160. 35 
8,822.00 
4,322.78 
7,719.25 
6,175.40 


Bolts,  4.294 
pounds. 


Bid. 


$0.10 
.07 

.06 
.06 
.04 
.07 
.05 


Amount. 


$429.40 
80i>.58 

257.64 
343.52 
171.76 
300.58 
214.70 


Spikes,  1  keg. 


Bid. 


$0.10 
2.00 

3.60 
8.00 
6.00 
4.50 
3.00 


Amount. 


Te«al 
mooBt 
of  Ud. 


$0.10  .938.  St.  00 
8.00  I  10. 


3.50  23.464.0* 

8.00  !  3U.  252.0: 

6.00  <  19  178.8* 

4.50  ,  2D.39>7.aD 

3.00  18.006.e 


*  Beoommended  for  acoeptanoe. 
WOEK  NEAR  MOUND  CITY. 


No. 


9 

10 
11 


Name  of  bidder. 


L.M.Petitdidier... 
Frederick  Hartweg* 
Samnel  Monroe  . . . . . 


Timber,  51,000 
feet,B.M. 


Bid, 


$40 
16 
40 


Amount. 


$2,040.00 

816.00 

2,040.00 


Piles,  430. 


Bid. 


$16.00 
2  70 
5.50 


Amount. 


$6,460.00 
1,161.00 
2,865.00 


Mats.  4,574 
square  yards. 


Bid.    Amount. 


$2.00 

1.19 

.75 


$9,148.00 
5.448.06 
3,480.50 


Binding 
3,735  Un 


Bid.    Amomt. 


$0il5 
.10 
12* 


OSOILS 

in.5s 

46iLS7 


No. 


9 
10 
11 


Name  of  bidder. 


Stone. 


Larger  olass.  |  Smaller  class, 
105  cubic  ysrds.  5,671  cubio  yards . 


Bid. 


L.  M.  PeUtdidier $4. 00 


Frederick  Hartweg*. 
Samuel  Monroe. 


2.25 
2.50 


Amount. 


Bid. 


$420.00  $2.50 


236.25 
262.50 


1.40 
1.75 


Amount. 


$14,177.60 
8.449.79 
9,924.25 


Bolts,  3.750 
poundis. 


Bid. 


$0.09 
.04 
.07 


Amount. 


$338.81 
150.86 
263.18 


Spikes,  1  keff . 


Bid.  Amount. 


Total 
amomi 
ofbi^ 


$9.00 
6.00 
4.50 


$9.00  «38,143L«6 


6L00 
4.50 


I6,6aSL9l 
18.7S«.n 


*  Recommended  for  acceptance. 


Ahetraot  of  proposals  for  dwelling  at  Davis  Island  Dam,  Ohio  River  ^  received  in 
to  advertisement  dated  May  IS^  1893,  and  opened  June  14, 189S,  fry  JAenU  CoU  A 
Stickneyj  Corps  of  Engineers. 


No. 


1 
2 
3 

4 


Name  of  bidder. 


C.  TV.  Brooknnier 

H.  A.  Kanse 

William  Wolfsbafer* 

J.O.Braden 

*B«oonmeaded  for  aoceptaaoa 


Kim 

4.ttl 
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Ah$tract  of  ooniracU. 


Contrftctor. 


K.  J.  HnlingM  and  H.  B 
Uulliigs. 

Thomaa  T.  Annia, 
Enoch  lie  El  fro  ah, 
Bailey  H.  Lowe,  and 
Colnmbua  8.  Guard. 

E.  J.  Hnllnga  and  H.  B 
Hollnga. 

L.  Cramer  A  Son 

William  Kirk 

WiUiamtork 

• 

Frederick  Hartweg. . . 

L.Cnnner  &  Son 

WUliamWolfthafor.. 


Work  of  Improrement. 


Famishing  towboat  for  United  State* 

dredjTM. 
Fumifibing  earUi  and  completing  Great 

Miami  embankment  at  Lawrenoeborg, 

Famiahing  towboat  for  ITnlted  States 
dredges.    . 

Building  four  dikea  and  one  dam  and 
shore  protection  at  Clusters. 

Buildins  two  dikea  and  one  dam  at 
French  Island. 

Buildingone dike  near  month  of  Trade- 
water  Kiver. 

Building  two  dikea  near  Mound  City 

Building  two  dikes  near  SoufBetown 

BuHding  firame  houae  as  quarters  for  em- 
ploy fa  <m  Davis  Island. 


Bate  of 
contract. 


To  expire— 


▲ng.  30, 1892  !  A^t  close  of  season. 

Oct.  »,  1892  I  Mav~2, 1893.  extend 
I      edtoJiilT'J^lxirj. 


May    8.1803 

June  20, 1893 

...do 

...do 

...do 

.  .do 

July    1,1893 


At  close  of  seasun. 
Dec.  31, 1893. 

Do. 

Do. 

Do. 
Do. 
5  months  from  dnte 
of  approval. 


OHIO  RIVER  COMBfXRCS. 


The  last  annual  rc^port  of  the  snperinteodent  of  the  Cincinnati  Chamber  of  Coni- 
meroe  contains  mnon  valnable  infonnation  concerning  the  commerce  of  the  Ohio 
River,  and  the  following  extracts  are  made  ais  being  especially  interesting  in  con- 
nection with  the  statistics  given  below : 

**  The  general  aspect  of  the  ^earhas  not  been  favorable  to  river  transportation  in- 
terests of  tUs  city.  The  bnsiness  of  September,  October,  and  the  greater  pnrt  ot 
November  was  serionsly  interfered  with  by  low  water,  and  not  until  the  first  )>art  of 
December  was  the  trade  fully  represented.    *    «    « 

''Owing  to  the  class  of  freights, such  as  iron,  nails,  and  glassware,  the  Pittsburg 
trade  compares  favorably  with  previous  years,  and  shows  even  a  large  increnne  the 

f^ast  three  years.  This  is  probaoly  accounted  for  by  the  withdrawal  of  the  through 
ines  from  Pittsburg  to  St.  Louis  and  the  system  of  tow  boats.  The  poAt  year,  how- 
ever, shows  a  decided  increase  in  the  barge  system  of  transportation,  and  correspond- 
ing decrease  in  our  regular  trade,  as  the  following  statement  of  business  handled  by 
towboat  companies  owned  by  Cincinnati  companies  wUl  show : 


Salt barrels..  62,000 

Steel  r^ls tons..  20,000 

Cotton  ties do  ..  12,000 

Manufactured  iron do  . .     1, 000 

Nails kegs..  12,000 


Spikes kegs..  1,000 

Pig  iron tons..  10,000 

Potatoes barrels..  50,000 

Brick 2,363,00(» 

Staves 24,000,000 


*^  The  year  opened  with  17  feet  of  water  at  Cincinnati  and  falling,  and  continued 
to  decline  steadily  until  November  15,  necessarily  cutting  off  the  most  profitable 
season  in  river  transportation,  being  the  time  for  a  general  movement  of  agricultural 
products.  After  the  15th,  conditions  were  favorable,  and  December  1  found  all  lineM 
in  full  operation,  with  only  a  fair  business,  and  the  same  working  forces  as  the  pre- 
vious year. 

**  There  were  six  vessels  in  the  Pittsburg  trade,  making  daily  departures,  except 
Wednesday;  three  to  Pomeroy,  with  daily  departures:  one  weekly  packet  to  tXie 
Kanawha  River;  triweekly  to  Portsmouth;  oaily  to  Maysville  and  Ohilo,  except 
Sunday;  daily  to  Madison,  except  Sunday;  daily  to  Louisville;  two  boats  each  week 
to  Memphis,  and  one  each  week  to  New  Orleans.  A  light  run  of  ice  in  Januar>- 
caused  some  interruption,  but  only  for  a  few  days. 

"  High  water  in  the  lower  Mississippi  seriously  interrupted  trade  with  the  Southern 
Transportation  Line,  and  early  in  the  season  trade  was  practically  abandoned, 
making  only  twenty-three  departures  during  the  year. 

"  The  hignest  stage  of  water  at  Cincinnati  was  43  feet  8  inches,  April  25,  and  from 
this  noint  Uie  river  receded  steadily  until  the  close  of  the  year.  Early  in  July  the 
Pittsburg  and  Memphis  trades  were  abandoned,  and  the  Louisville  Mail  Line  was  the 
onlv  one  continuing  to  the  close  of  the  year  without  interruption.    *    *    * 

'*One  new  boat  has  been  added  to  the  Pittsburg  trade,  and  one  destroyed  in  the 
Southern  Transportation  Line.  The  steamer  Golden  Rule^  of  this  line,  was  burned 
at  the  wharf  March  31, 1892,  on  the  eve  of  departure  for  New  Orleans,  causing  a  loss 
of  six  lives  and  total  loss  of  cargo  and  vessel.  These  are  the  only  changes  during 
iha  year  in  the  Cincinnati  trade.^    •    •    • 
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Coal  ihipments  from  PitUhwrg,  Pa. 
[Furnished  by  Capt.  WiUi«m  Evans.] 


Month. 


January .. 
February . 
March  — 

April 

May 

June 

July 

December. 


Total . 
Grand  total. 


Trips. 


13 
16 
27 
22 
26 
12 
11 
20 


147 


To  Cinfiinnati. 


Coal 
boats. 


29 
6 

16 
6 

24 
9 
9 

20 


118 


Coal 
barges. 


122 
102 
330 
275 
316 
138 


16 


1,388 


Fuel 
flats. 


4 
3 
8 
2 
145 
172 


884 


Tons. 


88,992 

94.446 

162,100 

136,700 

178,961 

75,350 

73.587 

104,294 


914,430 


Trips. 


Coal 
boats. 


11 
36 
34 
23 
87 
11 
8 
19 


179 


To  LouisTille. 


34 
137 
215 

94 
109 

35 
4 

62 


690 


Coal 
barges. 


101 
341 
214 
197 
379 
109 
L04 
92 


1,537 


Fuel 
flats. 


9 

8 

8 

13 

28 

5 

16 
19 


106 


Tons. 


87.168 
275,378 
288,312 
185,205 
296,127 
84,9r77 
53,205 
112,502 


1,884,804 


2, 


Comparative  table  shotmng  coal  shipments  from  Pittsburg  during  the  nine  years  ending 

December  SI,  1892. 


Tear. 


1884 

1885 

1886 

1887 

1888 

1880 L 

1890 

1891 

1892 


To  Cincin- 
nati. 


Tims, 

946,124 
1,733,104 
1,262,702 

788,600 
1,950,882 
1,149,802 
1,324,641 
1,065,705 

914,430 


ToLotiiB' 

▼ille. 


Tons. 
1,100,292 
l,lW.00fc 
2,220,530 
1,367,012 
2,223,404 
1.'439, 747 
2,095,716 
1,8^047 
1,384,864 


Total. 


Tons, 
2,106.410 
2, 847,  US 
3,483.282 
2,155,700 
4,174,370 
a,580.O» 
3,420,357 
2,888,752 
2,299, 204 


Commerce  passing  Davis  Island  dam  in  1892. 


Ascending. 

Descending. 

Total 

freight. 

Vessels. 

Through 
lock: 

Freight. 

Through 
pass. 

Freight. 

Through 
look. 

Freight. 

Through 
pass. 

Fx«igbt. 

Faokets 

Towboats 

Ko. 
75 
261 

Tons. 
4,740 

No. 

381 

1,311 

83 

515 

3,002 

1.081 

2 

80 

Tons. 
42,365 

No. 

74 

247 

2 

1 

36 

301 

23 

48 

Tons. 
3,983 

No. 

373 

1,300 

79 

1.060 

3,454 

1,472 

60 

97 

Tons. 
36,218 

Tons. 

87,300 

Model  barges... 
Coal  boats    ... 

2 
92 

61,800 

976,509 

1,717,600 

278,296 

210,396 

61,000 



970.500 

Barces 

490 
370 

. . . 
2,557 
1,658 

26,324 
17,360 

7,252 

18,340 

8,438 

1.783,733 

Mna  ^wv    ......... 

Flata 

315. 6S4 

Kofts 

218.  >M 

If  {baaI  lanMnn  m. 

32 

Total 

1,822 

8,955 

6,545 

86,040 

732 

38,008 

7,913 

3,310,908 

8,443,920 
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Biver  commerce  of  Cinidnnatifcr  year  ending  August  SI,  1S9$, 


Articles. 


Alcohol 

Aleandbeer^ 

Apples 

JUigcing 

Barley 

Beaue 

Beef 

Boota  and  shoes 

Bran,  etc 

Broom  com 

Batter 

Candles , 

Castings 

CatUe 

Cement 

Olieese 1 

Cider , 

Coffee 

Cooperage 

Com 

Com  meal 

Cotton 

Crockery 

£ggs 

Feathers 

Fish 

Fish,  kegs  and  kits . 

Flour 

Fniit.dried 

Fruit,  green 

Fnrniture 

Glass,  window 

G  lass  ware 

Grease 

Hardware 

Hay 

Hides 

Bog  product 

Hogs 

Hops ....- 

Horses 

Iron 

Iron,  pig 


He- 
ceipts. 


TOHM. 


6 
3,670 


17 
101 


15 

278 

1 

91 


1,013 

3,470 

3,ie3 

2 

305 

6 

421 

2,780 

15 

9,764 

270 

648 

42 

5 

.1 

543 

106 

807 


180 
3,733 

542 
2,778 
3,432 

283 

16 

8,653 


665 

42,349 

9,832 


Ship- 
ments. 


Ton*. 
61 

1,941 
558 
112 


155 

4- 

394 

169 

6 

7 

8 

1.077 

182 

1,614 

56 

308 

1,217 

406 

375 

210 

281 

485 

64 

7 

527 

174 

2,302 

«l 

2 

824 

109 

3,311 

118 

4.526 

284 

118 

2.321 

6 

5 

629 

39,053 

16, 116 


Total. 


Ttnia. 

61 

1,947 

4,228 

112 

17 

256 

4 

409 

447 

7 

98 

8 

2,090 

3,652 

4,777 

58 

703 

1,223 

827 

3.155 

225 

10,045 

755 

712 

49 

532 

176 

2.845 

255 

899 

824 

289 

7,044 

060 

7,304 

3,716 

401 

2,337 

8.650 

5 

1.294 

81,402 

25,948 


Articles. 


Iron,  scrap 

Lesd,  pig 

Lead,  wQte 

Leather 

Lemons • 

Lime 

Lumber 

Malt 

■Manufactures 

Merchandise 

Motasses 

NaiU 

Oats 

Oil 

Onions... 

Oranges 

Peanuts 

Petroleum 

Potatoes 

Rice 

Rope 

Rosin 

Rye 

Salt 

Seed,  clover,  and  timothy 

Sheep 

Shot 

Soap 

Soi'ghum 

Spices 

Starch i 

Stearins 

Sugar 

Tallow 

Tobacco 

Turpentine 

Vegetables 

Vinegar 

Wheat 

Whisky- 

Wines  and  liquors 

Wool 

Yam.  cotton 


Re. 
ceipts. 


Ship, 
ments. 


Torn. 

186 

16 


330 

7 

601 

5,080 

50 


8o, 878 

4,  i:w 

18,604 

37 

482 

60 


922 

586 

5,498 

889 

3,198 

1 

271 

19,304 

233 

1,083 

2 

29 

841 

4 

6 


713 

356 

16, 862 


383 


5,81»2 

8,098 

336 

134 

317 


Tofu. 


1 

344 

152 

74 

606 

860 

309 

139 

25,638 

1,707 

13. 246 

371 

1,124 

213 

401 

377 

952 

5,492 

173 

6.600 

103 

77 

11,580 

994 

13 

182 

375 

24 

14 

112 

1 

2,682 

56 

3,308 

23 

128 

1,371 

1,221 

6,319 

463 

84 


Total. 


Tona. 

186 

17 

844 

482 

81 

1,207 

5,940 

350 

139 

111,516 

5,837 

31.850 

408 

1,606 

273 

401 

1,299 

1,538 

10,900 

1,062 

,0,888 

104 

848 

30.884 

1,227 

1.096 

184 

404 

865 

18 

118 

1 

3,395 

412 

20,170 

23 

511 

1,371 

7,113 

14.488 

799 

218 

317 


JSecapiinlation. 

Tons. 

Heceipts -281,692 

Shipments.: 168,161 

Total 449,853 

ArrivaU  and  depariurea  of  eteamhoate  at  tlieport  of  Cincinnatlf  Ohio, 


Tear. 


1885-86 
1886-'87 
1887~'88 
X888-'89 
1881^'90 
1880^*91 
I»W92 


From 

New 

Orleans. 


63 
34 
35 
51 
38 
31 
23 


Arrivals. 


From 
Pitts, 
burg. 


103 
69 
156 
237 
197 
208 
204 


From 
other 
ports. 


2.323 
2,109 
1,?89 
2,233 
2,022 
1.995 
1,958 


Total. 


2,489 

2,272 
1,580 
2,521 
2,257 
2,234 
2.185 


Departures. 


For  New  For  Pitts 


Orleans. 


66 
38 
37 
51 
37 
31 
23 


burg. 


103 
70 
153 
237 
194 
207 
202 


For  other! 
ports. 


2,314 
2,173 
1,385 
2,234 
2,021 
1,996 
1,963 


Total. 


2.483 
2,281 
1,575 
2,522 
2,252 
2,234 
2,188 
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Schedule  of  rates  on  flour  per  barrel  by  rail  and  river  from  Cincinnati  for  six  yeare  etui- 

ing  August  SI,  189^. 


To  Pittsburg. 

To  Louisville. 

* 

To  New  Orleans. 

To  Memphis, 

Tear. 

By  raU. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

]8S0 

Cents. 
26  to  31 
24  to  31 

22  to  24 

23 

23  to  24 

24 
24 

Cents. 

15  to  20 
16 
15 
15 
15 
15 
16 

Cents. 
15 
15 
15 
15 
15 
15 
M5 

Cents. 
15 
15 
15 
16 
15 
15 
15 

Cents. 

44 
44  to  49 
40  to  49 

54 
49  to  54 

49 
49 

Cents. 

35  to  39 
35 
35 
35 
.35 
36 
35 

CeiUs. 

CenU. 

IK-ST 

• 

1888 

1889 

1830 

1891 

1892 

40 

:to 

' 

Comparative  statement  of  commerce  passing  the  falls  of  the  Ohio  River  by  canal  and  bj/ 

river. 


Tears. 


1882 
1883 
1884 
1885 
1880 
J  887 
1888 
1880 
1800 
1891 
1892 


Canal. 


Vessels,  j      Tons. 


3,988 
5.231 
3,485 
5,678 
4,064 
4,060 
6,963 
5,534 
4,386 
4,739 
5,606 


935, 628 
1, 349, 115 

785,192 
1,443,181 
1,240.112 

867,  807 
1. 915, 365 
1,404,573 

998, 062 
1,302,471 
1, 275, 329 


Open  river. 


Vessels. 


2,305 
1,484 
1,548 
822 
1,796 
2,297 
2. 252 
1,984 
3,828 
2,137 
1,826 


Tons. 


668,866 

483,281 

484,124 

262, 862 

577, 547 

1, 204, 518 

1, 162, 305 

067, 829 

1. 717, 158 

1, 002, 428 

858,953 


Total. 


Vessels. 


6,293 
6,715 
5,033 
6,500 
6,760 
6,366 
9,215 
7,618 
8,214 
6,876 
7,332 


Tons. 


1,0D1.4»4 
1,832,396 
l,2e9.31« 
1,706,043 
1,817.650 
2,072,325 
3, 077. 670 
2,362.402 
2, 715, 2di> 
2,364^899 
2, 134, 282 


Commerce  of  Ohio  Hiver  in  189S. 


Name  of  boat  or  oompany. 


Coal  shipments  from  Pittsbnrff  . 
Tennessee  River  Navigation  Co. 
Huutiugton  Sl  St.  Louis  Tow- 
boat  Co. 

A.  Montgomery  &  Co 

John  Barrett  Sc  Son 

Belief  Towboat  Co 

Steamer  Hawk '. 

Steamer  Lizzie  Bay 

Steamer  Iron  Queen 

Steamer  KeyntoDe  State 

Steamer  Ancles 

Steamer  Hudson 

Steamer  Scotia , 

Steamer  Courier 

Steamer  Ben  Hur 

St«anior  Sunnhine 

Steamer  Annie  Laurie 

Steamer  Elaine 

Steamer  H.  K.  Bedford 

Steamer  C.  ^V.  Batchelor 

Hulings  Bros 

Steamer  Leni  Leoti 

Steamer  Venus 

Steamer  Venice 

Steamer  Olivette 

Steamer  R.  E.  PhiUips 

Steamer  Liberty 

Steamer  Eliza  U 

Steamer  T.  N.  Bamsdall 

Steamer  C.  C.  Martin 


Between  what  points  on  the 
Ohio  River. 


Pittsburg  to  Cairo. 

do 

do 


do 

do 

.do 


Pittsburg  to  Cincinnati. 


.do 

.do 

do 

do 

.do 

do 


Pittsburg  to  Parkersburg  . . 

do 

do 

do 

do 

Pittsburg  to  Wheeling  . . . . , 

do 

Pittsburg  to  itellairo 

Pittsburg  to  McKees  Rocks. 

do.. 

do 

Liverpool  to  Wheeling 

Wheeling  to  Uellaire 

Wheeling  to  Ciinington 

Bellaire  to  Parkernbiirg  ... 

Matamoras  to  Marietta 

Marietta  to  Middleport. . . . . 


Num- 

Distance 

ber  of 

on  Ohio 

months 

River. 

in  com- 

miseion. 

965 

8 

965 

6 

966 

6 

965 

11 

965 

9 

965 

8 

467 

3 

467 

10 

467 

6 

467 
467 

n 

467 

9 

467 

6 

183 

8 

183 

n 

183 

183 

5 

183 

12 

90 

H 

90 

4 

94 

4 

3* 

11 
11 

3i 

8 

46 

8 

4 

10 

28 

U 

89 

10 

30 

0 

78| 

1» 

Freight. 


Number 
of  passen- 
gers. 


Tons. 
2,299.294 
18,836 
126,040 

469.356 

183,500 

37,500 

20.369 

7,000  i 

14, 350 

24,800 

9.230 

15,643 

10,000 

12.480 

7,011 

2,040 

3,000 

38,840 

6,500 

1,600 

60,200 

755 

716 

869 

056 

1.500 

4,740 

28,000 

5,000 

S21 


6,000 
6.925 
11,200 
1,600 
4.370 
3,000 
6,360 
8,925 
1,349 
2.500 
387 
3,000 
2,500 


73,7S9 
70,871 
88,231 
S,  o9o 
40,O0U 
10,268 


10,800 

27e 
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Name  of  boat  or  company. 


Steamer  Matt  F.  Allen  . . 

Steamer  Crown  Hill 

Steamer  Harry  D.  Knox 
Steamer  Valley  Belle . . . , 
XILAVare 


Steamer  Capitol  Cit^.. 


Co. 


Syracoee  Coal  and 

Steamer  Pilgrim 

Cincinnati  and  Pomeroy  Paoke^ 
Co,* 

Steamer  Jeesie 

Pomeroy,  Cincinnati  and  LoniS' 
ville  Barse  Line. 

Steamer  J.  M.  Clark 

TheMarmetCo 

Sea  Lion  Towboat  Co 

ifflla  Layman  Towboat  Co 

Armstrong  Bros 

Steamer  J.  H.  McConnell 

Collier,  Bndd  &  Co 

SjKoawha  and  Ohio  Transporta- 
tion Co. 

Steamer  Henry  M .  Stanley 

Steamer  Carrie  Brown 

Steamer  Louise 

Steamer  B.  T.  Enos 

Steamer  Chevjdier. .  .^ 

Steamer  Georgia 

Steamer  Lee  H.  Brooks 

Thomas  J.  Hall 

Ashland  Coal  and  Iron  Rwy.  Co. 

Steamer  Reliance 

Bneiia  Vista  Freestone  Co 

Steamer  Silver  Wave 

R.  H.Fleming 

Cincinnati  Sand  and  Gravel  Co. . 

John  Trapp 

Steamer  Henrietta 

Steamer  Taooma 

SteMnerRob  Roy 

Coney  Inland  Co 

Steamer  Bellevue 

Henry  Spille  &  Son 

Comet  Towboat  Co 

Steamer  Alice  Barr 

Steamer  Levi  J.  Worknm 

Steamer  F.  J.  O'Connell 

U.S. Man  Line  Cot 

Steamer  B.  F.  Young 

Memphis  &,  Cincinnati  Pkt.  Co. . 

Steamer  Gnidint?  Star 

Steamer  Kew  Mary  Houston 

Steamer  State  of  Kansas 

Steamer  State  of  Missouri 

Steamer  U.  P.  Schenok 

Steamer  Ghent 

Steamer  Katie  Prather 

Steamer  City  of  Clarksville 

Steamer  Falls  City 

Stewmer  Jim  Montgomery 

Steamer  Robt.  B.  Carson 

Steamer  Racket 

Steamer  Henry  Logan 

Steamer  Little  Albert 

Louisville  and  Bvansville  Mail 
Line  Ca 

Steamer  Stone  Wave 

Owensboro  and  Caunelton  Pkt. 
Co. 

Steamer  Bngene ,-• 

Steamer  Enuna  Cooper 

Steamer  Frank  Stein 

Steamer  Royal 


Between  what  points  on  the 
Ohio  River. 


Marietta  to  GallipoUs 

Parkersborg  to  Cincinnati.. 
Parkersbnrg  to  Ravenswood 
Ravenswooa  to  Middleport . 
Ravenswood  to  Cincinnati. . 

Racine  to  Gallipolis 

Syracuse  to  Cincinnati 

Pomeroy  to  Huntington . . . . 
Pomerdy  to  Cincinnati 


.do 
.do 

.do 


Point  Pleasan^to  Louisville. 

do  77 

do 

do ^ 

Point  Pleasant  to  Cincinnati. 

do 

do 


do 


Gallipolis  to  Huntington  . . . 
Proctorville  to  Portsmouth. 

do 

Huntington  to  Ironton. .  *. . . 

do 

Huntington  to  Portsmouth . 
Ashland  to  New  Albany. .. . 
Ashland  to  Portsmouth  . . . . 

Portsmouth  to  Rome 

Bnena  Vista  to  Cincinnati. . 
Vanceburg  to  Maysville. . . . 

Manchester  lo  Ludlow 

Manchf^ter  to  Addystbn  . . . 

Maysville  to  Covington 

Maysville  to  Louisville 

Chuo  to  Cincinnati 

Moscow  to  Cincinnati 

Coney  Island  to  Cincinnati . 

Dayton  to  Cincinnati 

do 

Cincinnati  and  vicinity 

do 

Cincinnati  to  Petersburg ... 
Cincinnati  to  Carrollton . . . . 
Cincinnati  to  Louisville .... 

Cincinnati  to  Padncah. 

Cincinnati  to  Cairo 

do 


.do 

do 

do 

.do 


Lawrenoeburg  to  Carrollton . 

Carrollton  to  Louisville 

do 

Madison  to  Bethlehem 

Louisville  to  West  Point 

Louisville  to  Derby 

do 

Louisville  to  Evansville . . . . 
Louisville  to  Henderson . . . . 

Louisville  to  Padncah 

Cannelton  to  Owensboro 

Cannelton  to  Padncah 

do 

Owensboro  to  Hendersou  .  . 
do 


Distance 

on  Ohio 

River. 


96 
283 

35 

34 
247 

32 
224 

43 
21» 

219 
219 

219 
336 
836 
336 
836 
208 
203 
203 

203 
99 
53 
53 
19 
19 
47 

288 
83 
27 
05 
30 
75 
86 
61 

193 
35 

27 

10 
3 
8 


25 
75 

132 

455 

499 

499 

499 

499 

499 

409 
52 
52 
58 
58 
17 
25i 
88 
88 

1854 

197 

822i 
32 

203 

203 

46 

46 


Num- 

ber of 

months 

Freight. 

in  com- 

mission. 

Tom. 

6 

4,550 

10 

40.000 

8 

2,400. 

8 

5.160 

12 

27,112 

9 

9,000 

9 

22,000 

7 

10 

157,791 

7 

700 

9 

115,050 

7 

21.000 

9 

128,047 

8 

600,250 

5 

222,185 

6 

80,000 

10 

65,000 

10 

49,680 

9 

144,145 

10 

15,826 

w» 

4,740 

6 

9,000 

6 

6,000 

H 

15 

2 

5 

5 

10 

20,000 

10 

5,000 

10 

5, 815 

12 

20,000 

9 

16,800 

12 

15.660 

8 

6,000 

10 

20,000 

9 

9 

10,800 

9 

26,000 

3 

1,000 

10 

6 

12,000 

11 

120,000 

9 

146,000 

12 

6,122 

10 

18.000 

12 

143,007 

1 

1,700 

8 

67, 953 

H 

15,000 

6 

8,000 

5 

7,400 

6 

12,400 

1 

697 

8 

72,400 

6 

82,300 

4 

4,960 

11 

17,600 

10 

2,400 

1 

640 

3| 

400 

10 

9,060 

10 

3,000 

12 

U6,548 

8 

78 

12 

6,065 

10 

18,000 

10 

12,000 

U 

5,280 

11 

7,608 

Number 

of  pase**.u- 

gers. 


2,000 


6,000 
8,769 


2,940 

15,660 
45,985 


7, 518 
16, 033 
2,700 
3,000 
29,400 
8,000 
3,790 


5,909 
'i2,'66d 


3,470 
29,600 


850,000 
242,801 


994 


111,255 

5 

12, 183 

2,191 

675 

340 

600 

38 

7,800 

2,500 

4,680 

14,300 

8,000 

41 

50 

200 

'36*5io 


IT,  550 


13,560 
47,488 


*  One  boat  to  Pittsburg, 
t  Two  boats  to  Madiaon. 


One  boat  to  Manchester. 
One  boat  Patriot  to  Madison. 


One  boat  Carrollton  to  Louis  villa. 
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Commerce  of  Ohio  Biver  in  189$ — Continued, 


Name  of  boat  or  company. 


John  Ingle  &  Co 


Steamer  T.^C.  Woodward. ...... 

Evansvillet  Padncah  and  Ten- 

neasee  Biver  Pkt.  Co. 

Steamer  Joe  Fowler 

Steamer  John  S.  Hopkins 

Steamer  Sosedale 

The  Ohio  and  Missiaaippi  Tow- 

ingCo. 

Steamer  D.  A.  Brooka 

Steamer  Albert  S.  Willia 

Steamer  Monie  Baner 

Steuner  Magg[ie  Belle 

Steamer  Fannie 

Steamer  Edwin  J.  Woods 

Steamer  Corinne  No.  2 ^ 

Steamer  City  of  Metropolis 

Steamer  Fred.  Nellis 

Steamer  Luella  Brown 

Steamer  Qua  Fowler 

Steamer  City  of  Savannah 

Steamer  City  of  Shefiield 

Steamer  Cofid  Bluff 


Total 


Between  what  points  on  the 
Ohio  River. 


Month  Green  River  to 
Evansville. 

do 

Evansville  to  Paducah 


do 

do 

.do 


Evansville  to  Cairo. 


Shawneetown  to  Padncah .. 

Shawneetown  to  Cairo 

Caseyville  to  Paducah 

Caaey  ville  to  Cairo 

Eiisabethtown  to  P^ucah  . 
Eliza  bet  htown  to  Cairo. t . . , 

...do 

Padncah  to  Metropolis 

Paducah  to  Cairo , 

...do 

...do 

...do 

...do 

Point  Pleasant  to  Cincinnati 


Distance 

on  Ohio 

River. 


8 


Num- 
ber of 
months 
in  com- 
mission. 


10 


8 

10^ 

137 

lo" 

137 

12 

187 

"i 

187 

12 

182 

8 

73  J 

12 

1184 
60| 

10 
8 

1054 

6 

43 

6 

88 

li 

88 

9 

9 

n 

46 

7 

45 

10 

45 

12 

45 

11 

45 

8 

202 

0 

Freight 


Nuinbar 


Torn. 
300,000 

460 
8,000 

16,725  ' 

14,900 ; 

It  900  I 
32,600  i. 


8a  000 

25.500 

4,025 

.'t.uoa 

4,300 

1,200 

75,000 

2.300 

5,000 

500 

21.192 

10,700 

18,560 

100,350 


6, 901, 186 


K0» 
3,  MO 


16. 
15. 

t 


m 


1.2M 


17.509 

t,10» 
LMS 


1,476,30 


•   Tonnage  from  which  no  report  can  be  obtained  (eetimaied). 


Ton*. 


Logs,  lumber,  and  railroad  ties  towed  and  rafted 1,000,000 

Flatboats :  Com^  oats,  hay,  apples,  potatoes,  cabbage,  cider,  tan  bark,  hoop 

poles,  etc 50.  OOU 

Trading  boats :  Glass  and  stone ware,*dry  goods,  groceries^  oil,  hides,  pelts, 

oil  barrels, scrap  iron,  old  rope,  etc 15,000 

Total 1,065,000 

REPORT    OF    BOARD    OF    ENGINEERS    UPON    IMPROVEMENT  OP  OHIO 

RIVER  AT  LOGSTOWN  BAR. 

Pittsburg,  Pa.,  June  P,  1893. 

General  :  The  Board  of  Engineer  officers,  constituted  by  Special  Orders 
No.  1,  paragraph  1,  headquarters  Corps  of  Engineers,  U,  8.  Army,  Jan- 
uary 10, 1893,  to  consider  and  report  upon  a  project  for  improving  the 
channel  of  the  Ohio  Eiver  at  Logstown  Bar,  met  at  Pittsburg  on  JuneS 
and  9, 1893.  On  June  8  the  board,  in  company  with  a  large  number 
of  representatives  of  the  Coal  Exchange  of  Pittsburg  and  of  the  packet 
companies,  masters,  pilots,  and  otheis  Interested  in  the  improvement 
of  the  Ohio  Biver,  made  a  thorough  examination  of  the  Ohio  Biver  in 
the  vicinity  of  Logstown  Bar,  and,  in  accordance  with  previous  notice, 
a  public  meeting  was  held.  A  committee,  appointed  by  the  C^)al  Ex- 
change and  the  Pilots'  Association,  and  many  individual  owners, 
masters,  and  pilots,  appeared  before  the  board,  and  all  interested  par- 
ties were  given  an  opportunity  to  express  their  opinions  as  to  the  pro* 
posed  improvement. 

Having  given  full  consideration  to  all  the  information  presented,  the 
board  presents  the  following  report: 

A  training  dike,  similar  to  those  heretofore  in  general  use  on  the  Ohio 
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Biver,  was  constructed  for  the  improvement  of  Logstown  Bar  many 
years  ago.  It  is  claimed  that  such  dike,  while  up  to  its  full  height, 
maintained  a  channel  sufficient  for  purposes  of  coal  navigation,  and 
gave  a  better  low* water  channel  than  was  found  at  many  other  points 
on  the  Ohio,  but  that  the  gradual  lowering  of  the  dike  from  the  effect 
of  ice  and  other  natural  causes  has  destroyed  its  efficiency  and  made 
the  Logstown  Bar  a  serious  obstruction  to  navigation. 

A  project  for  the  improvement  of  the  channel  of  the  Ohio  Eiver  at 
Logstown  Bar,  18  miles  below  Pittsburg,  presented  by  Lieut.  Col.  Amos 
Stickney,  Corps  of  Engineers,  under  date  of  December  20,  1892,  as 
modified  by  him  under  date  of  January  4,  1893,  is  presented  to  the 
board  for  consideration.  This  project  proposes  a  modification  of  the 
system  of  improvement  heretofore  followed,  by  the  substitution  of  spur 
<Ukes  for  the  training  dike,  and  the  formation  of  a  prox>er  low- water 
channel,  as  well  as  the  maintaining  of  a  channel  suitable  to  purposes  of 
coal  navigation.  Spur  dikes  are  recommended,  for  the  reason  that  they 
will  be  more  effectual  than  training  dikes  in  causing  a  movement  of  the 
obstructive  material  from  the  channel  of  the  river  to  holding  ground 
between  the  dams,  and  result  in  the  building  up  of  new  banks  and 
keeping  the  low-water  flow  in  a  more  uniform  and  properly  propor- 
tioned channel.  It  is  proposed  to  form  a  low- water  channel  with  least 
width  of  400  feet  and  central  depth  of  4  feet  at  low- water  stage,  by  the 
construction  of  low  spur  dikes  of  loose  stone  and  by  dredging.  Three 
^nrs,  as  shown  on  blue  prints  accompanying  project,  are  proposed: 
two  from  the  left  bank  (A  and  C)  and  one  from  the  right  bank  (B). 
The  tops  of  dikes  A  and  B  are  placed  one  foot  below  the  low-water  sur- 
face. The  top  of  dike  C,  outside  of  the  old  dike,  is  placed  at  low  water, 
and  the  portion  between  the  shore  and  the  old  dike  is  to  be  built  to  a 
height  of  4  feet  above  low  water.  The  project  proposes  using  the  stone 
frt>m  tiie  old  training  dike  for  the  new  dikes,  and  so  lowering  the  old  dike 
as  to  make  it  no  material  obstruction  to  the  flow  of  the  water. 

It  is  the  expressed  desire  of  those  interested  in  the  transportation  of 
coal  and  others  interested  in  navigation,  that  the  old  training  dike  be 
restored  to  its  original  condition,  it  being  claimed  that  exi>erience  has 
shown  that  while  such  dike  was  maintained  no  difficulties  were  expe- 
rienced at  Logstown  Bar.  Objection  is  made  to  the  new  plan  proposed, 
on  the  ground  tiiat  the  dredging  work  will  be  liable  to  lower  the  pools 
above  and  develop  new  obstructions;  that  the  spur  dikes  will  not  be  as 
effectual  as  t^e  training  dike  in  holding  up  the  water  surface,  and  more 
difficult  and  dangerous  to  run  over;  that  the  portion  of  spur  dike  C  pro- 
jecting beyond  the  line  of  the  old  training  dike  will  bean  objection, and 
that  spur  dike  B  will  .interfere  vnth  the  use  of  the  low- water  channel 
along  the  right  bank  of  the  river,  and  of  much  used  landing  places.  It 
is  also  desired  by  the  river  interests  that  an  old  stone  dike  on  the  right 
bank  above  Logstown  Bar  be  removed  by  dredging,  to  facilitate  the 
entrance  to  the  low- water  channel. 

The  board  is  of  the  opinion  that  the  representatives  of  the  Pittsburg 
Coal  Exchange  and  the  Pilots'  Association  hold  erroneous  opinions  as 
to  the  probable  effect  of  the  spur  dikes,  but  that  the  necessities  of  the 
improvement  and  the  results  to  be  secured  by  the  complete  carrying 
out  of  the  work  contemplated  by  the  project,  are  not  sufficiently  ^vent 
to  justify  any  work  which  is  unanimously  opi>osed  by  those  for  whosi^ 
benefit  it  is  projected.  This  opinion  is  strengthened  by  the  fact  that 
the  present  improvement  of  Logstown  Bar  is  a  temporary  matter,  such 
obstruction  being  included  in  the  stretch  of  the  Ohio  to  be  eventually 
improved  by  locks  and  dams. 
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The  board  would  recommend  that  the  project  presented  for  its  «wi- 
sideration  be  modified  in  the  following  particulars:  That  spur  dam  B 
and  the  portion  of  spur  dam  G  not  yet  commenced,  be  omitted;  that  the 
portion  of  spur  dam  G  between  the  shore  and  the  old  training  dike  and 
the  extension  of  about  100  feet  beyond  training  dike,  upon  which  por- 
tion of  dike  work  has  been  commenced,  be  built  up  to  a  height  of  5  feet 
above  low  water,  and  that  a  trainiug  dike  of  same  height  be  built  from 
the  end  of  this  dike  down  stream  to  the  gravel  bar  below,  such  spur 
and  training  dike  to  take  the  place  of  the  old  training  dike;  that  the 
dredging  of  a  channel  through  the  bar  be  limited,  as  much  as  possible, 
to  such  work  as  may  be  necessary  for  bringing  the  bed  of  the  river  to 
approximately  the  condition  it  yt'as  at  the  time  the  old  training  dike  was 
in  repair.  Dam  A  is  not  objected  to  by  the  interests  of  navigation,  and 
it  is  recommended  that  it  be  constructed  as  proposed. 

AH  of  which  is  respectfully  submitted: 

G.  B.  COMSTOCK, 

Colonel^  Corps  of  Engineers,  Bvt.  Brig.  Oen.y  U.  8.  A. 

Amos  Stickney, 
Lieut  CoLj  Corps  of  Engineers. 
A.  Mackenzie, 
Major f  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  if,  8,  A. 

[First  indorsement.] 

Office  Ghief  of  Engineebs, 

U.  S.  Aemy, 
June  21j  18^. 
Api^roved, 

Thos.  Lincoln  Gasey, 
Brig.  Gen.^  Chief  of  Engineers. 


F  F  2. 

OPERATING  SNAG  BOATS  ON  OHIO  RIVEIl. 

The  river  and  harbor  act  of  September  19, 1890,  coutained  the  follow- 
iugitem: 

Sec.  18.  That  for  the  purpose  of  secnring  the  uninterrupted  work  of  opermtiiis 
snag  boats  on  the  Ohio  River^  and  removing  snags,  wrecks,  and  other  obs^ctioni 
in  said  river,  the  Secretary  of  War,  upon  the  application  of  the  Chief  of  Engineen, 
is  hereby  authorized  to  draw  his  warrant  or  requisition  from  time  to  time  upon 'the 
Secretary  of  the  Treasury  for  such  sums  as  may  be  necessary  to  do  such  work,  not 
to  exceed  in  the  aggregate  for  each  year  the  sum  of  twenty- five  thousand  doDars: 
Provided  J  however,  \.h2^  an  itemized  statement  of  said  expenses  shall  accompany  the 
Annual  Report  of  the  Chief  of  Engineers. 

The  object  of  the  above  provision  was  undoubtedly  to  provide  fuudit 
for  the  constant  opt^rating  of  the  snag  boat  in  the  most  efficient  man 
ner,  without  subjecting  her  important  service  to  the  uncertainties  aris- 
ing from  the  failure  of  yearly  appropriatious.  The  provision  is  one  of 
great  importance  to  the  navigation  interests  of  the  Ohio  River,  and  the 
work  of  the  snag  boat  in  removing  snags  and  wrecks  has  done  mueh 
toward  increasing  the  safety  and  ease  of  navigation.  The  amount  of 
$25,000  per  year,  which  is  authorized  to  be  expended  for  this  service,  is 
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not  sufficient  to  keep  the  boat  employed  for  the  length  of  time  that 
she  should  be  each  year,  and  to  provide  for  repairs.  The  boat  is  well 
adapted  for  her  work,  but  the  work  is  very  heavy  and  necessitates 
much  renewal  of  various  parts  of  machinery  and  outfit,  besides  the 
boat  is  getting  old  and  requires  considerable  repairs  each  year  to  keep 
her  in  effective  working  condition.  To  keep  within  the  amount  allotted 
it  is  necessary  to  lay  the  boat  up  for  a  part  of  the  year  when  she  might 
be  usefully  employed,  and  some  parts  of  the  river  are  not  visited  as 
often  as  they  should  be.  I  would  earnestly  recommend  that  the  amount 
to  be  available  each  year  should  be  increased  to  $50,000,  or  so  much 
of  that  amount  as  might  be  necessary.  With  that  amount  the  boat 
would  be  kept  constantly  in  highly  effective  condition,  could  start  out 
early  enough  each  seasou  to  go  over  the  entire  river  at  least  once  and 
most  of  the  distance  twice,  and  would  make  herservice  entirely  satis- 
factory to  the  navigation  interests. 

The  repairs  to  snag  boat  prior  to  commencing  the  season's  work  in 
1892  were  tho^e  only  which  were  of  the  most  urgent  character.  The 
boat  worked  ftx)m  August  8  to  December  16, 1892,  and  in  that  time 
removed  532  snags,  1  rock,  and  45  wrecks.  The  boat  traveled  2,121  J 
miles,  much  of  that  distance  being  traversed  at  a  time  when  the  water 
was  so  low  that  navigation  in  general  was  of  necessity  suspended.  The 
boat  was  ordered  into  winter  quarters  in  the  Kentucky  Biver,  when 
she  went  out  of  commission  December  19, 1892.  The  present  report  is 
for  the  calendar  year  1892,  and  the  report  of  expenditures  coversthe 
fiscal  year  from  July  1, 1892,  to  June  30, 1893.  Absolutely  necessary 
repairs  having  been  made,  the  boat  left  Cincinnati  June  27, 1893,  and 
at  the  close  of  the  year  was  near  Pittsburg  to  commence  the  season's 
work. 

The  work  of  the  snag  boat  has  been  under  the  supei'vision  of  Gapt. 
W.  H,  Christian. 

OPERATIONS. 
[Extract  from  the  report  of  Capt  W.  H.  Christian.] 

The  snag  boat  remained  in  winter  quarters  nntU  July  4, 1892,  when  she  was 
removed  to  Cincinnati^  Ohio,  to  underj^o  some  needed  repairs  before  commencing 
her  season's  work  of  removing  obstructions  from  the  Ohio  Kiver. 

Owing  to  the  small  annual  allotment  of  money  aUowed  the  boat  for  operating 
expenses  and  repairs,  and  the  lateness  of  the  season,  coupled  with  a  strong  desire  to 
put  the  boat  to  work  as  soon  as  possible  after  funds  became  available,  only  such 
repairs  were  made  to  the  boat  as  were  indispensable  to  put  her  in  passalile  condition 
for  service;  therefore,  a  number  of  very  necessary  repairs  were  passed  for  a  more 
favorable  time  in  the  future  to  make  them.  In  consequence  thereof  the  snag  boat 
was  obUged,  along  with  other  things  left  undone,  to  carry  through  the  year,  non- 
ereoted,  t^o  large  new  capstans  and  capstan  engines,  the  services  of  which  had 
been  greatly  needed  during  the  work  of  forn  er  seasons,  and  whose  services  were 
frequently  and  seriously  needed  in  the  work  of  the  present  year.  These  machines 
were  contracted  for  in  May  and  delivered  to  the  boat  in  September,  1891. 

August  8,.  1892,  temporary  repairs  being  completed,  the  sna^  boat  Woodruff  left 
Cincinnati  and  ascended  the  river  until  reaching  a  point  opposite  the  Three  Broth- 
ers Islands,  about  158  miles  below  Pittsburg,  where  she  begun  the  work  of  removing 
two  sunken  coal  barges.  After  removing  the  barges,  the  water  being  too  low  to 
proceed  farther  up  the  river,  the  boat  was  headed  downstream,  commen*!ing  and 
continuing  the  removal  of  snags,  rocks,  wrecks,  and  other  obstructions,  «ntil  Octo- 
ber 22f  when  Indiana  Bar,  915  miles  below  Pittsburg,  was  reached,  where,  owing  to 
ex£reme  low  water  (12  inches  less  than  the  draft  of  the  boat),  she  was  compelled  to 
lie  at  the  bank  above  the  bar  until  November  14,  when  a  rise  in  the  Tennessee  River 
backed  the  water  up  in  the  Ohio  Kiver  sufficiently  to  permit  the  Woodruff,  with  the 
aid  of  Ught  sparring,  to  pass  over  the  bar  and  resume  her  snagging  operations  as 
fai^M  Curo,  the  southern  limit  of  her  district,  966  miles  below  Pittsburg.  In  this 
connection  I  desire  to  state  that  the  river  was  so  low  from  August  8,  the  time  of 
starting,  until  October  22,  the  time  of  temporary  suspension  at  Indiuia  Bar,  that 
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the  Woodruffhad  to  be  starred  over  all  the  notably  bad  crossings  between  the  Three 
Brothers  Islands  and  Inniaua  Bar,  covering  a  diatance  of  715  miles,  and  from  the 
Sisters  Islands  to  Indiana  Bar  the  water  was  so  low,  sparring  so  hard,  and  progress 
so  slow  that  the  Woodruffs  although  working  from  twelve  to  fifteen  hours  daily ,  trav- 
eled only  18  miles  in  six  days. 

llie  time  spent  at  Indiana  Bar  wating  for  a  rise  in  the  river  was  not  lost  to  tiie 
service,  as  the  crew  was  employed  in  making  needed  repairs  to  the  machinery,  and 
in  cleaning  and  painting,  to  preserve  the  iron  hnll  and  other  parts  of  the  boat  and 
her  outfitj  which  want  of  time  did  not  permit  doing  at  the  commencement  of  the 
season. 

On  arrival  at  Cairo,  November  17,  a  rise  was  reported  in  the  upper  Ohio.  On  the 
18tii  the  Woodruff  left  Cairo,  and  worked  upstream  aa  far  as  the  old  mouth  of  the 
Scioto  River,  356  miles  below  Pittsburg,  when  (after  removing  the  remains  of  a  coal 
boat  recently  sank  in  a  collision  between  the  towboats  J.  A,  Btackmore  and  Georitt 
Matheson)  owing  to  a  scarcity  of  funds  and  too  high  water  for  economical  or  sue- 
cessful  snagging,  the  boat  was  ordered  into  winter  quarters  in  the  mouth  of  Ken> 
tuoky  River,  where  she  went  out  of  commission  Decembfflc  19.  1892.  After  the  boat 
was  put  in  order  for  winter  all  of  the  crew,  except  those  usually  retained  to  tJike 
care  of  the  property,  were  suspended  and  ordered  to  leave  the  boat  until  she  wai« 
commissioned  for  the  next  season's  work. 

The  snag  boat  E,  A.  Woodruff  was  in  commission  one  hundred  and  thirty-one  &nyh 
from  August  8  to  December  16, 1892,  and  was  employed  as  follows: 

Snaggingand  wrecking 83 

Wrecking,  exclusively 8 

Sparring  and  incidental  rejtairs 3 

Sundays,  tied  up 18 

At  Indiana  Bar :iO 

During  the  eighty-two  days  credited  to  snagging,  wrecking,  etc.,  the  snag  1km t 
dragged  a  nnmoer  of  landings  without  finding  any  obstructions,  traveled  1,121^ 
miles,  and  removed  532  snags,  1  rock,  and  45  wrecks. 

Among  the  snags  removed  were  the  following: 

Weight  ia  ton*, 

1  from  channel  in  front  of  Portsmouth 42.KCJ 

1  from  channel  in  front  of  Grays  Landing 40. 168 

1  from  channel  in  front  of  Cheathanis  Point 79.  lOi) 

1  from  channel  below  Bowlesville .*. 41. 900 

1  from  channel  below  Bowlesville 52. 40<) 

1  from  channel  below  Bowlesville 72. 430 

1  from  channel  below  Bowlesville 78. 721* 

1  from  channel  below  Bowlesville 45.  $3S 

1  from  channel  in  front  of  Hurricane  Island  Towhoad 82.350 

Ifrom  channel  Hurrioane  Island  Chute 48.266 

1  from  channel  in  front  of  Stone  Fence  Landing .* 52.200 

1  from  channel  in  front  of  Widow  Stewarts 53.540 

1  from  channel  at  foot  of  Hughes  Bar » 69. 166 

Also  1  fh>m  Indiana  Bar  which  sank  the  Kvansville  and  Cairo  Packet  Company's 
steamer  E,  G,  Ka^on, 

The  wrecks  removed  are  classified  as  follows : 

Coal  boats,  barges,  and  flats i 35 

Steamboat  hulls - *[]  4 

Steam  ferryboat  hull *'  1 

Wharf  boa*  hull '.'//.[[[  I 

Model  barge  liuUs **  2 

St'^neboat  hull !!'!!  1 

Crane  boat  hull '..'..[.[.  I 

All  of  the  obstructions  removed  had  seriously  increased  the  perils  of  oavigati^Hi. 
and  some  had  caused  much  uneasiness  and  trouble  to  navigators  and  a  loes  of  |>ru|i- 
erty,  before  the  Woodruff  due  to  lack  of  funds,  could  be  put  into  oonunissimi  to 
romovt*  them. 
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lUmiMtd  9tatement  of  exp€n$e9  for  operating  9nag  hoatM  on  the  Ohio  Biver,  and  rtmoving 

snags,  wrecks,  ana  other  ohetruotione  in  said  river, 

SXPEKSBS  OF  U.  &  SNAG  BOAT  E.  A.  WOODBUPF. 


Month. 


1892. 

July 

Anffost 

September . . 

October 

November . . 
December . . . 

1803. 
January  — 
February... 
March...... 

April 

June 

Total. 


Pay  of 
crew. 


$1. 891. 82 
2.081.06 
2,013.78 
1,027.83 
1,042.15 
1,481.02 

400.00 
404.00 
760.52 
1,122.77 
808.60 
807.76 


15,181.50 


SnbaUt- 
ence. 


$56.06 
646.54 
474.36 
416.05 
600.12 
178.10 

17.22 
37.61 
25.67 


106.85 


2,540.50 


Fuel. 


$60.20 
806.08 
855.88 
U5.75 
326.02 
284.85 


100.00 


36.57 

35.10 

108.65 


1,820.00 


Misoella- 

neous 
snppliee. 


$0.60 
357.28 
74.10 
17.01 
41.04 
8L60 


10.75 


136.15 
15.50 


735.02 


Tools  and 
imple> 
menta. 


$10.87 

132.21 

6.12 


1.00 
3.85 


84.80 


188.54 


General 
repairs. 


$568.56 

657.11 
418.00 


12.28 
2L66 


58.00 
570.20 
010.44 

11.84 


8,286.58 


Contin* 
gent  ex* 
penaea. 


$46.55 

15.85 

4.00 

72.46 

153.35 

8.75 


1.00 

20.00 

.40 

54.50 

14.40 


Total. 


$8,133.18 
4.107.43 
3,846.33 
2,550.70 
3,064.06 
2,001.07 

417.22 

548.61 

878.70 

1,788.04 

8,078.27 

1,154.50 


885.76 


24.106.00 


F  F  3. 

OPERATING  AND  CARE   OF  DAVIS  ISLAND   DAM,   OHIO   RIVER,    NEAR 

PITTSBURG,  PA. 

This  work  has  been  ander  the  immediate  sapervision  of  Mr.  William 
Martin,  assistant  engineer. 

The  following  is  a  statement  of  the  amount  and  date  of  all  allotments 
fortius  work: 


Angu8t3,1885 $5,865.00 

July  10,1886 12,015.00 

JaDoary  28, 1887 6,700.00 

July  1,1887 12,355.00 

February  25, 1888 3,f00.00 

July  11,  1888 18,015.00 

August  20, 1889 12,073.00 


May  19,1890 $2,000.00 

June  17, 1890 14,752.00 

October  7, 1890 : 14,800.00 

July  10,  1891 10,338.00 

July  23,  1892 11,831.48 

June27, 1893 1,300.00 


At  the  close  of  the  last  fiscal  year  the  dam  waa  up,  havingbeen  raised 
on  Jane  30^  1892.    The  maneuvers  daring  the  year  were  as  follows: 

Lowered  the  dam  July  3. 
Raised  the  dam  July  11. 
Lowered  the  dam  December  2. 
Raised  the  dam  June  13. 

The  dam  was  thas  raised  and  lowered  twice  and  was  np  one  hundred 
and  sixty-four  days.    At  the  end  of  the  year  the  dam  was  up. 

Owing  to  the  breaking  of  an  axle  of  one  of  the  rollers  and  the  axle 
timbers  ander  the  lower  gate,  December  2,  1892,  the  gate  was  disabled 
and  the  use  of  lock  suspended  until  repairs  could  be  made.  The  dam 
was  lowered  and  the  repairs  completed  before  the  use  of  the  lock  was 
again  required.  An  extension  of  the  guiding  crib  below  the  lock,  for 
a  distance  of  305  feet,  was  completed  during  the  year.  This  crib  is 
of  a  construction  similar  to  the  old  crib  which  it  prolongs,  and  the 
lower  end  of  new  crib  is  600  feet  below  the  lo<*.k  gate.  The  ice  of 
the  winter  of  1892-'93  carried  away  a  portion  of  the  lower  slope  of  the 
permanent  dam  between  Davis  Island  and  south  bank  of  river.  A  new 
service  pump  for  supplying  the  water  tanks  was  erected  during  the 
year. 
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been  the  subject  of  former  recommendationsy  was  bnilt  in  the  fall  of  1892  from 
fandt  allotted  from  the  Ohio  River  appropriation,  costing  $4^449.84.  The  old  crib 
is  250  feet  Ions  from  the  lower  end  of  the  lock  wall,  which  point  is  25  feet  below  the 
lock  gate,  17  feet  high,  and  15  feet  wide.  It  is  of  timber  crib  work  and  filled  with 
riprap  stone.  The  extension  is  of  similar  constmction,  305  feet  long  and  11  feet  6 
inches  high,  with  a  gap  of  20  feet  between  the  old  and  new  cribs,  making  the  dis- 
tance of  uie  lower  end  of  the  new  crib  600  feet  below  the  lock  gate.  This  improve- 
ment is  apparent  during  the  short  time  the  lock  has  been  in  operation  since  its  con- 
struct ion,  as  boats  enter  and  leave  the  lock  without  any  difficulty. 

Bar  below  the  loch, — ^The  bar  which  has  existed  below  the  lock  for  several  years  has 
been  removed  by  the  Ohio  River  dredges,  working  from  June  2  until  the  fifth.  The 
removal  of  this  bar,  together  with  the  extension  of  the  lower  guiding  crib,  renders 
the  passage  of  boats  to  and  ftt>m  the  lock  very  easy.   , 

Natural  ga$. — Our  supply  of  natural  gas  for  light  and  fuel  is  still  received  from 
the  Bellevue  and  Olenneld  Natural  Gas  Company,  at  the  .same  rate  per  annum  as 
paid  last  year,  viz,  $350. 

Operation  oj  dam, — ^The  dam  was  up  on  July  1. 1892,  and  was  maneuvered  during 
the  year  on  the  following  dates:  Lowered  July  9  and  December  2, 1892:  raised  July 
11, 1892,  and  June  13, 1898. 

Duration  in  days  of  the  various  stages  of  water  in  the  Ohio  River  at  th^  Davis 
Island  Dam  from  October  7, 1885,  to  the  close  of  the  fiscal  year  June  30, 1893,  is  shown 
by  the  accompanying  table. 


Moutli. 


July 

AaffiMt.... 
September . 
October. . . , 
Norerober . 
Deoember.. 
January  . . . 
February . , 

March 

April 

May 

Jiiue 


Year. 


Month* 


188S.*86. 


Un- 
der 3 
feet. 


12 
0 
0 
0 
0 
0 
0 
0 
2 


14 


3  feet's  feet^ 

and     and 

over.  over. 


19 
30 
31 
81 
28 
81 
30 
81 
28 


259 


7 
22 
27 
28 
21 
17 
21 
11 

5 


150 


1886-*87. 


Un. 

der  81 
feet. 


7 

7 

19 

20 

12 

0 

0 

0 

0 

0 

0 

3 


74 


3  feetO  feet 


and 
over. 


U 
24 
11 
5 
18 
81 
81 
28 
81 
80 
81 
27 


291 


1887-'88. 


and 
over. 


0 

3 

0 

0 

10 

22 

17 

28 

18 

18 

10 

7 


140 


Un 

der  3 

feet 


21 

27 

30 

80 

19 

2 

1 

0 

0 

0 

0 

1 


3  ftetO  feet 


188»-'89. 


and 
over. 


10 
4 
0 
1 

11 
29 
90 
29 
81 
80 
81 
29 


and 
over. 


0 

0 

0 

0 

0 

0 

19 

26 

29 

25 

18 

2 


Un- 
der 3 
feet 


3 
13 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 


181 


235      114 


18 


3  feet'o  feet 


and 
over. 


28 
18 
29 
30 
30 
31 
81 
28 
31 
80 
31 
30 


847 


and 
over. 


8 
6 
6 
28 
20 
1« 
80 
13 
29 
25 
21 
30 


23§ 


Joly 

Angnat... 

September 

October. . . 

November 

December 

January. 

Febmar}-. 

Marob.-.. 

April 

May 

June 

Year 


1889-'90. 


Un- 
der 3 
feet 


3feet 

and 

over. 


0 
5 
18 
6 
0 
0 
0 
0 
0 
0 
0 
0 


29 


81 
20 
12 
25 
30 
81 
81 
28 
81 
80 
31 
30 


^feet 

and 

over. 


18 
2 
0 
3 

30 
81 
81 
28 
81 
26 
81 
21 


247 


189a.*91. 


Un- 
der  3 
feet. 


14 
18 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 


8  feet 
and 
over. 


17 
18 
80 
31 
80 
81 
31 
28 
81 
30 
30 
30 


6  feet 
and 
over. 


1 
9 
21 
31 
29 
17 
31 
28 
31 
26 
0 
21 


.     28      387 


245 


1891-'92. 


Un- 
der  3 
feet. 


0 
0 
9 
20 
9 
0 
0 
0 
0 
0 
0 
0 


3  feet 
and 
over. 


31 
31 
21 
11 
21 
31 
31 
29 
31 
30 
31 
30 


6  feet 
and 
over. 


18 

12 

4 

0 

7 

29 
22 
27 
29 
30 
29 
22 


38   828 


224 


1802-*93. 


Un- 
der 3 

feet 


0 

14 

21 

31 

1 

0 

0 

0 

0 

0 

0 

1 


3  feet|6 
and 
over. 


31 
17 
9 
0 
29 
31 
31 
28 
31 
30 
81 
29 


fieei 
and 
over. 


5 

0 

0 

0 

2 

12 

6 

28 

31 

SO 

31 

3 


J. 


68 
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0PEKAT10N8  DURINO  THK  FISCAL  YBAJt. 
[Extract  from  the  Beport  of  Mr.  William  Miu-tiii.] 

Lock, — At  the  beginniDg  of  the  year  the  lock  was  in  good  order  and  working  sat- 
isfactorily.  On  December  2  the  lower  look  gate,  which  had  been  working  nn8ati»- 
t'actorily  for  several  days  previous,  became  msabled.  This  occnrred  when  the  gate 
was  in  the  recess,  and  all  efforts  to  close  it  were  wiihont  avail.  An  examinaUon  of 
the  gate  developed  the  fact  that  the  enter  axle  was  broken,  the  lower  wheel  of  the 
second  axle  was  off  and  the  axle  out  of  its  bearings  and  Jammed  in  such  a  manner 
that  the  gat«  could  not  be  moved.  The  upper  and  lower  wheel  timbers.  8  bv 
14  inches  m  size,  to  which  the  axle  bearings  are  secured,  were  broken  for  »  length 
embracing  three  axles.  The  iron  plate,  -fv  iiich  by  7  inchea^  which  forms  the  gate 
seat  and  is  secured  to  the  bottom  of  the  screen,  was  torn  off  and  ii^jnred  so  as  to 
render  it  unfit  for  further  use.  As  the  gate  was  in  the  recess  at  the  time  it  bscsms 
tlisabled,  it  was  necessary  to  make  the  repairs  as  it  stood,  and  as  the  recess  is  very 
contracted,  there  being  only  9  inches  clearance  on  each  side  of  the  gats,  it  made  tli^ 
work  very  difficult  to  perform.  In  order  to  make  the  repi^irs  it  was  necessary  to 
raise  the  gate  off  the  track ;  this  was  done  as  iollows :  Fourteen  12-inoh  by  12-iiicIi 
timbers  were  laid  on  the  top  of  the  wall  spanning  the  recess,  through  each  of  which 
four  long  screw  bolts  passed,  two  on  each  side  of  the  gate,  extending  down  and 
passing  tnrough  a  stirrup  beueath  the  gate  truss.  Bythis  means  the  gate  was  lilted 
off  the  track  ^  inches,  permitting  access  beneath.  The  broken  axle,  which  was  3^ 
inches  in  diameter,  has  been  renewed  by  one  4^  inches  in  diameter;  thewliselof 
the  second  axle,  which  was  recovered  in  the  river,  has  been  replaced :  the  iron  plate, 
1^  inch  by  7  inches,  forming  the  gate  seat  was  so  badly  broken  that  it  has  been 
renewed  by  one  ^  inch  by  7  inches;  the  broken  wheel  timbers,  which  were  of  i>i]ie, 
were  renewed  with  oak  for  a  length  of  26  feet;  and  in  addition  an  iron  plate  i  inch 
thick  by  14  inches  wide  has  been  added,  which  adds  increased  strength. 

The  design  of  these  lock  gates  is  such  that  no  provision  was  made  for  the  lateral 
movement,  which  is  necessary  to  relieve  the  friction  of  the  seat  against  the  track 
sill.  In  the  absence  of  this  provision  the  gate  slides  laterally  on  its  wheels,  which 
creates  a  great  strain  on  the  lower  part  of  the  structure,  making  it  difficult  to  keep 
the  wheels  and  axles  in  proper  alignment.  The  two  outer  look-discharging  valves 
in  the  gate  have  been  inoperative  since  the  tug  links  for  the  gate  chain  hare  bees 
put  in,  which  has  interfered  with  their  action.  On  account  of  this  int^ferenct 
these  valves  have  been  taken  out  of  the  gate,  considerably  reducing  the  weig:ht 
The  lower  lock  gate,  which  is  so  much  heavier  toan  the  upper,  on  account  of  haring 
the  discharging  valves  in  it,  has  been  the  cause  of  very  expensive  repairs,  and  untu 
tlie  gate  is  remodeled  to  overcome  the  sliding  lateral  movement  referred  to,  little 
relief  can  be  expected. 

Service  pump.—  The  new  power  service  pump,  which  was  in  process  of  erection  si 
the  close  of  last  year,  was  completed  July  14.  The  pump  is  a  double  plunger, 
operated  by  a  25-inch  turbine  wheel  f^om  the  power  created  by  the  movable  Smm 
aud,  of  course,  can'  only  be  used  when  the  dam  is  up.  It  has  worked  very  satis- 
factorily since  it  has  been  in  service. 

Back  River  Dam, — This  dam  is  a  permanent  structure  closing  the  back  channel 
between  Davis  Island  and  the  south  shore.  It  has  a  length  of  457  feet.  The  ice  of 
last  winter  cut  away  about  two-thirds  of  the  lower  slope  and  also  the  apron.  It  it 
important  that  this  work  be  repaired  the  coming  summer,  as  another  winter  might 
so  injure  it  as  to  require  a  complete  renewal. 

Movable  dam, — In  raising  the  dam  on  the  12th  of  June,  the  first  time  of  the  sea- 
son, Wicket  No.  19  was  discovered  missing.  It  has  evidently  been  stmok  by  an  as- 
cending boat  and  broken  from  its  fastenings  to  the  horse.  It  has  been  replaced  bv 
a  new  one.    With  this  exception  there  has  been  no  injury  to  the  Chanolne  Dam. 

On  the  evening  of  February  16  the  to  wheat  Betwrnj  ascending  the  river,  ran  onto 
the  north  bear-trap  pier.  At  the  time  of  the  oconrrenoe  there  was  2  feet  of  water 
over  the  pier.  The  boat  ran  on  the  pier  so  far  as  to  require  one  honr  to  get  off,  and 
in  doing  so  displaced  a  number  of  the  coping  stone.  The  owners  of  the  boat  have 
offered  to  pay  the  expenses  of  making  the  repairs. 

Itiver  gauge  aiations, — ^There  has  been  no  change  dnring  the  year  in  the  system  of 
receiving  flood  warnings.  We  receive  in  the  morning  from  the  Weather  Barean  the 
report  from  all  the  principal  tributaries,  seventieen  in  all,  and  in  the  evening  from 
five  stations:  two  on  the  Allegheny,  two  on  the  Mononganela,  and  one  on  the  Yougb- 
iogheny  River. 

Lockkeepers*  house, — ^The  upper  porch  of  the  loekkeepers'  house  has  decayed  m 
badly  as  to,  make  its  removal  necessary.  Drawings  of  a  design  for  an  awning  in 
place  of  the  porch  have  been  made,  aud  the  work  of  building  and  erecting  has  been 
given  to  Messrs.  Hitter  &  Gouley. 

Lower  guiding  ctih,—The  extension  of  the  lower  guiding  crib  of  the  look^  whiohhat 
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been  the  subject  of  former  recommendatioDs,  was  bnilt  in  the  fall  of  1892  from 
funds  allotted  from  the  Ohio  River  appropriation,  costing  $4^449.84.  The  old  crib 
is  250  feet  Ions  from  the  lower  end  of  the  lock  wall,  which  point  is  25  feet  below  the 
lock  gate,  17  feet  high,  and  15  feet  wide.  It  is  of  timber  crib  work  and  filled  with 
riprap  stone.  The  extension  is  of  similar  construction,  305  feet  long  and  11  feet  6 
inches  high,  with  a  gap  of  20  feet  between  the  old  and  new  cribs,  making  the  dis- 
tance of  tne  lower  end  of  the  new  crib  600  feet  below  the  lock  gate.  This  improve- 
ment is  apparent  during  the  short  time  the  look  has  been  in  operation  since  its  con- 
struction, as  boats  enter  and  leave  the  lock  without  any  difficulty. 

Bar  bticw  the  looh, — ^The  bar  which  has  existed  below  the  lock  for  several  years  has 
been  removed  bv  the  Ohio  River  dredges,  working  from  June  2  until  the  Sfth.  The 
removal  of  this  bar,  t4>gether  with  the  extension  of  the  lower  guiding  crib,  renders 
the  passage  of  boats  to  and  ftt>m  the  lock  very  easy.   , 

NatunU  ga$. — Our  supply  of  natural  gas  for  light  and  fuel  is  still  received  from 
the  Belle vue  and  Olenneld  Natural  Gas  Company,  at  the  .same  rate  per  annum  as 
paid  last  year,  viz,  $350. 

Optration  or  dam, — ^The  dam  was  up  on  July  1. 1892,  and  was  maneuvered  during 
the  year  on  the  following  dates:  Lowered  July  9  and  December  2, 1892;  raised  July 
11, 1892,  and  June  13, 1893. 


Duration  in  days  of  the  various  stages  of  water  in  the  Ohio  River  at  thQ  Davie 
Island  Dam  from  October  7, 1885,  to  the  close  of  the  fiscal  year  June  30, 1893,  is  shown 
by  the  accompanying  table. 


Moutli. 


July 

Ancnsl.... 
September 
October.... 
Norerober . 
Deoember., 
Jannary  . . . 
February . , 

March 

April 

May 

Jnue 


Year. 


188S.*86. 


Un- 
der 8 
feet. 


12 
0 
0 
0 
0 
0 
0 
0 
2 


14 


8  feet's  feetl 

and     and 

over.  over. 


19 
30 
31 
81 
28 
81 
30 
81 
28 


7 
22 
27 
28 
21 
17 
21 
U 

5 


259 


150 


1888-'87. 


Un. 

der  3i 

feet. 


3  feetlO  feet 

and     and 

over.  over. 


7 

7 

19 

28 

12 

0 

0 

0 

0 

0 

0 

3 


74 


U 
24 
11 
5 
18 
81 
81 
28 
81 
80 
81 
27 


291 


0 

3 

0 

0 

16 

22 

17 

28 

18 

18 

16 

7 


140 


1887-'88. 


Un. 

der  3 

feet 


21 

27 

30 

80 

19 

2 

1 

0 

0 

0 

0 

1 


181 


3  ItotO  feet 


188»-'89. 


and 
over. 


10 
4 
0 
1 

11 
29 
30 
29 
81 
80 
81 
29 


and 
over. 


0 

0 

0 

0 

0 

0 

19 

26 

29 

25 

18 

2 


Un- 

der  3 

feet 


3  feet  0  feet 


3 
13 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 


235 


114 


18 


and 
over. 


28 
18 
29 
30 
30 
31 
81 
28 
31 
80 
31 
30 


and 
over. 


8 

0 

6 

23 

26 

18 

do 

13 
29 
25 
21 
30 


847 


23ft 


Month. 


July 

Anguat... 

September 

October... 

November 

December 

January. 

Febmarj'. 

MaitJb.... 

April 

May 

•June 

Year 


1889-'90. 


Un- 
der 3 
feet. 


0 
5 
18 
6 
0 
0 
0 
0 
0 
0 
0 
0 


29 


8  feet 

and 

over. 


6  feet 

and 

over. 


81 
26 
12 
25 
30 
31 
81 
28 
81 
80 
31 
30 


18 

2 

0 

8 

30 

81 

81 

28 

81 

26 

81 

21 


247 


189a.*91. 


Un- 
der 3 
feet 


14 
13 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 


Sf^t 
and 
over. 


17 
18 
80 
81 
80 
81 
31 
28 
81 
30 
80 
30 


6  feet 
and 
over. 


1 
9 
21 
81 
29 
17 
31 
28 
31 
26 
0 
21 


28      387 


245 


1891>'92. 


Un- 
der 3 
feet. 


0 
0 
9 
20 
9 
0 
0 
0 
0 
0 
0 
0 


3  feet 
and 
over. 


31 
31 
21 
11 
21 
31 
31 
29 
31 
30 
31 
30 


6  feet 
and 
over. 


18 

12 

4 

0 

7 

29 
22 
27 
29 
80 
29 
22 


38       828       224 


1892-*93. 


Un- 
der  3 

feet 


0 

14 

21 

31 

1 

0 

0 

0 

0 

0 

0 

1 


feet|6  fieei 
and 
over. 


3 

and 
over. 


31 
17 
9 
0 
29 
31 
31 
28 
31 
30 
81 
29 


68 


5 

0 

0 

0 

2 

12 

6 

28 

31 

30 

31 

3 
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Detailed  statement  of  ^jcpenees  incurred  at  the  Davie  Island  Dam,  Ohio  Bioer,  during  the 

fieoal  year  ending  June  SO,  189S* 


Month. 


1802. 

July 

Angnat 

September. 
October.... 
November . 
December. . 

1893. 
Jannary... 
Febmary . . 

March 

April 

May 

June 

Total 


Operating  expenses. 


Salaries. 


$000.50 
724.76 
500.00 
706.66 
500.00 
700.  €0 

510.50 
700.00 
600.00 
700.00 
500.00 
1,237.66 


8,070.07 


Sup- 

pUoB. 


188.88 
86.57 
24.88 


87.50 
2.00 

122.17 
3.00 


80.55 
'*7.*66 


461.50 


Miscel- 
laneons 

ex- 
penses. 


il22.00 

111.07 

62.40 

50.60 

332.00 

142.03 

100.30 

7.75 

24.88 

23.15 


23.30 


1,080.67 


Total. 


$001.88 
871.00 
586.73 
757.26 
010. 50 
844.03 

822.07 
710.75 
624.38 
812. 70 
500.00 
1,268.70 


0,621.24 


Maintenance  and  repairs. 


Labor. 


$75.50 
486.56 


Ma- 

terial. 


$U7.40 


.66 


86.28 

210.50 

5.05 

34.20 

11.13 

478.25 


562.05     053.46 


Plant. 


Pur- 
chase 
and  re- 
pairs. 


Hire. 


$2.03!. 

I 


40.48' 

I 

i,'ii2.'i2 


103.75 


15.00 
1.25 

52.87 
1.00 


1,328.50 


$36.00 


36.00 


Total. 


Grand 
total. 


$110. 52  $1,020. 85 
871.00 
627.21 
767.20 
2,082.28 
844.03 


40.48 
'i,*ii2."78 


100.03 
210.50 
20.05 
71.45 
130.50 
065.80 


2,880.01 


1,013.00 
030.25 
645.38 
884.15 
630.50 

2,284.50 


12, 501. 25 


Comimeroial  report  for  calendar  year  ending  December  51,  1892, 


Vessels. 


Packets 

Towboats..... 
Model  barges. . 
Coal  boats...., 

Barges 

riato 

Itafts 

Miscellaneous. 


Total. 


Ascending. 


Through  lock. 


75 

261 

2 

02 
400 
370 


82 


1,322 


Ton». 
4,740 


2,567 
1,658 


8,055 


Through  pass. 


No. 

381 

1,311 

83 

515 

3,002 

1,061 

2 

80 


6,546 


Torn. 
42,366 


26,324 
17,360 


86,040 


Descending. 


Through  lock. 


No. 

74 

247 

2 

1 

36 

301 

23 

48 


732 


TonM. 
8,083 


7,252 

18,840 

8,433 


Through  pass. 


38,008 


No. 

373 

1.300 

70 

1,060 

3,454 

1,472 

.   80 

07 


7,013 


Tons. 
36,218 


61,800 
076, 500 
1, 747, 600 
278.296 
210, 305 


3, 310, 008 


Total 
freight. 


Toru. 
87,306 


61,800 

076,500 

1,783.733 

316, 654 

218,828 


3,443,020 


F  F  4. 

MOVABLE  DAM  IN  OHIO  RIVER.  BELOW  MOUTH  OF  BEAVER  RIVER, 

PENNSYLVANIA. 

The  first  appropriation  tor  the  work  was  made  September  19,  1890 
($250,000),  and  by  the  river  and  harbor  act  of  July  13, 1892,  an  addi- 
tional amoant  of  $100,000  was  appropriated. 

This  dam,  which  is  located  30  miles  below  Pittsburg,  Pa.,  will  be  the 
sixth  in  the  series  of  movable  dams  for  improving  the  Ohio  River  by 
slack -water  na\igation.  Davis  Island  Dam,  located  5^  miles  below 
Pittsburg,  and  which  has  been  in  successful  operation  since  October, 
1885,  is  the  first  of  the  series.  The  land  necessary  for  the  site  of  this 
dam  on  both  sides  of  the  river  was  acquired,  drawings  prepared,  and 
the  preparatory  work  begun  during  the  fiscal  year  ending  June  30, 
1892.  During  the  fiscal  year  ending  June  30,  1893,  the  temporary 
buildings  required  during  the  construction  of  the  work  have  been 
erected  and  the  working  plant  purchased  and  put  into  operation.  The 
cofferdam  for  the  lock  was  completed  November  11, 1892,  inclosing  6.3 
acres.    The  permanent  foundations  for  boiler  house  were  completed 
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and  the  drift  chute  for  lock  was  finished  for  a  length  of  292  feet.  The 
excavation  for  foundation  of  river  wall  of  lock  was  commenced  October 
7,  1892,  the  material  removed  being  ased  for  filling  the  cofferdam. 
The  ice  daring  the  winter  of  1892-^  caused  some  damage  to  the  coffer- 
dam and  protection  cribs.  They  were  not  materially  injured,  however. 
This  work  has  been  under  the  immediate  supervision  of  Ikbr.  William 
Martin,  assistant  engineer. 

OPERATIONS  nURINO  FISCAL  TEAR. 

.  

pCxtnMst  from  the  report  of  ICr.  WiUiMn  Mtrtin.) 

At  the  beginning  of  the  fiscal  year,  Jaly  1, 1892,  a  small  force  of  men  were  engaged 
clearing  the  bank  of  the  river  of  bmsh,  willows,  etc.,  and  gathering  rubble  stone  for 
protection  oribs. 

The  construction  of  the  temporary  buildings — i.  e,,  office,  blacksmith  and  carpenter 
shops,  mess  house,  and  cement  shed — was  commenced  early  in  July,  and  they  were  soon 
reauy  for  use.  Later  a  temporary  boiler  house  was  built.  The  total  cost  of  these 
builoings,  labor  and  material  included,  was  $5,2^. 

The  construction  of  cribs  for  protection  of  cofferdam  was  commenced  on  the  2Sth 
of  July,  U^.  Two  cribS;  20  feet  square,  and  14  cribs,  15  feet  square,  with  a  height 
Tarying  from  7  to  18  feet,  were  built  and  fiUed  with  rubble  stone  at  a  total  cost,  labor 
included,  of  $3,250.64. 

These  cribs  served  well  the  purpose  for  which  they  were  built  and  protected  the 
cofferdam  throughout  the  winter,  which  was  the  severest  experienced  in  this  locality 
for  many  years;  but,  while  the  cofferdam  suffered  little  damage,  7  of  the  14  cribs 
were  knocked  almost  to  pieces  and  wiU  have  to  be  rebuilt,  and  4  others  will  require 
considerable  repairing. 

The  Cleveland  and  Pittsburg  Railroad  Company  established  a  station  at  the  site 
of  the  dam  and  named  it  ''Merrill,''  in  honor  of  the  memory  of  the  late  Lieut.  Col. 
W.  £.  Merrill,  Corps  of  Engineers. 

A  12-car  railroad  siding  was  built  here  for  the  accommodation  of  the  work. 

On  September  16, 1892,  the  construction  of  the  cofferdam  inclosing  the  site  of  the 
lock  was  commenced,  and  although  considerable  delay  was  caused  by  the  nonarrival 
of  the  necessary  material,  the  cofferdam  was  finished  on  November  11, 1892. 

The  total  length  of  the  cofferdam  is  1,531  feet:  averase  height,  14  feet ;  between 
walls,  12  feet ;  ^,000  feet,  B.  M.,  of  lumber  and  900  tie  rods  were  used  in  its  construc- 
tion: 9,800  cubic  yards  of  earth  were  required  to  fill  in  between  the  walls;  of  this, 
2,240  cubic  yards  were  placed  by  hand.  This  enabled  us  to  pump  out  the  cofferdam 
and  the  remainder  of  the  filling,  7,560  cubic  yards,  was  placed  by  the  traveling  der- 
rick. 

The  total  cost  of  the  cofferdam  was  $12,327.88,  divided  as  follows: 

Lumber $2,654.30 

'Ke  rods,  washers,  nails,  etc 1,754.70 

Labor 7,918.88 

12, 327. 88 
Cost  per  linear  foot,  $8.05. 

The  cofferdam  was  not  seriously  ii\jnred  during  the  winter.  About  40  feet  pf  the 
upper  shore  arm  next  to  the  bank  was  filled  with  sandv  loam  taken  from  the  bank 
adjacent;  the  water  washed  this  out,  and  the  walls  of  the  cofferdam  collapsed. 

The  gravel  taken  from  the  excavation  for  the  lock  wall  by  the  traveling  crane 
and  dumped  into  the  cofferdam  as  filling  was  not  affected  by  the  high  water. 

To  supply  steam  for  the  pumping,  hoisting,  and  pile-driving  engines,  and  for  other 
uses  in  connection  with  construction,  two  100-horse-power  water-tube  steam  boilers 
were  erected  on  a  foundation  which  is  designed  to  be  x>ermanent  for  use  on  the  com- 
pleted work. 

From  the  boilers  steam  is  conducted  to  the  various  engines.  We  find  the  plan  of 
having  a  central  permanent  boiler  preferable  to  a  number  of  temporary  ones,  as  the 
firequent  settings  and  conveyance  of  fuel  is  more  expensive.  But  one  of  the  boilers 
is  required  at  one  time,  except  when  pumping  out  the  cofferdam  inclosure  after  a 
flood,  when  both  are  used. 

The  cofferdam  inclosure,  containing  6.30  acres,  was  unwatered  by  two  centrifugal 
pum]>s,  a  10-inch  and  a  12-inch,  inclosed  in  a  crib  sunk  to  a  reference  of  638  feet, 
Wng  17.90  feet  below  the  sill  or  the  lock.  The  discharge  pipe  was  placed  through 
the  cofferdam  at  a  reference  of  666.60,  making  the  lift  28.60  feet,  being  5.60  less  than 
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if  disobarged  over  the  top  of  the  oofferdam,  thas  saviHg  considerable  work  in  maldng 
the  increased  lift.     Both  pumps  were  driven  by  a  14  by  16  inch  engine. 

IHie  steam  supply  is  furnished  from  a  100-horse-power  water-tube  boiler  located 
on  its  permanent  foundation,  conveying  the  steam  around  the  cofferdam  a  distance  of 
1,157  feet.  The  loss  of  steam  pressure  in  conveying  the  steam  the  distance  stated, 
with  the  pipe  exposed,  is  only  10  per  cent. 

The  foundation  of  the  boiler  house  was  commenced  September  5, 1802,  and  flnished 
December  3, 1892;  171  cubic  yards  of  excavation  had  to  be  made  for  this  foundation. 
It  contains  54  cubic  yards  of  brick  masonry  and  548.  cubic  yaida  o/  stone  masonry, 
and  cost  $2,564.44.  On  this  foundation  the  two  boilers  referred  to  were  placed,  and 
over  this  a  temporary  frame  building  was  erected. 

The  high  water  of  the  past  winter  covered  the  floor  of  the  boiler  house  to  a  depth 
of  6  feet;  the  flood  of  1884  would  have  covered  it  to  a  depth  of  18  feet.  • 

The  drift  chute /or  the  lock  was  commenced  and  finished  to  a  distance  of  292  ieet; 
this  required  602  cubic  yards  of  excavation,  144  cubic  yards  stone  masonry,  and  234 
cubic  yards  of  brick  masonry,  and  cost  $3,823.88. 

To  make  some  yard  room  for  the  special  stonecutting,  earth  was  proenred  from 
the  north  side  of  the  G.  and  P.  R.  K.  tracks  and  dumped  around  and  about  ihe 
foundation  of  the  boiler  housa;  8,952  cubic  yards  were  thus  delivered  at  a  cost  of 
$3,(^7,26. 

The  excavation  for  the  foundation  of  the  river  wall  of  the  lock  was  commenced 
on  October  7,  1892.  As  reported  in  the  last  annual  report,  no  rock  was  encountered 
at  a  depth  of  14  feet  below  the  proposed  sill  of  the  lock.  Undttr  these  conditions 
it  was  designed  to  construct  a  foundation  of  concrete  from  the  reference  of  642  to 
654,  a  height  of  12  feet.  Belniw  the  concrete  a  line  of  oak  sheet  piling,  6  by  12 
inches  by  10  feet,  is  to  be  driven  to  a  depth  of  9  feet,  thus  making  a  depth  of  founda- 
tion below  the  sill  of  the  lock  of  22.9  feet,  for  cutting  off  the  leakage  Wlow  the  wall. 
This  excavation  was  made  with  the  assistance  of  the  traveling  crane,  at  a  period 
when  the  river  was  at  a  very  low  stage.  The  crane  operated  on  a  track  parallel  with 
the  wall,  hoisting  the  excavated  material  (gravel)  and  dumping  it  in  the  framework 
of  the  cofferdam,  thus  making  the  excavation  of  uie  lock  wall  and  puddling  the  cof- 
ferdam at  one  operation,  the  gravel  from  the  excavation  making  the  very  Mst  mate- 
rial for  puddling. 

After  the  coff'erdam  was  filled,  the  gravel  was  piled  on  the  bank,  ready  ibr  nae  in 
making  concrete,  llie  excavation  was  completed,  shoring  finished,  stone  crusher 
and  concrete  mixer  in  place,  and  all  was  ready  to  commence  makingand  laying  con- 
crete, when,  on  December  31, 1892,  the  winter  set  in  in  earnest  and  all  outdoor  work 
had  to  be  abandoned. 

Early  in  April,  the  weather  being  fine  and  the  river  low,  the  pumps  were  placed 
in  position  and  started  on  the  6th,  but  rain  and  high  water  compelled  us  to  stop  on 
the  lOtn.  This  four  days'  pumping  enabled  us  to  un  water  the  coff'erdam  and  proved 
that  it  was  practically  uninjured.  During  April  and  May  the  pumps  were  set  up 
five  times,  and  four  times  the  high  water  and  rain  compelled  us  to  remove  them; 
since  May  28  the  pumps  have  been  run  steadily. 

The  concrete  mixer,  which  was  carried  away  during  the  winter  in  the  ice^  was 
found  in  the  river  about  100  miles  below.    It  was  returned  and  placed  in  position. 

The  coff'erdam  has  been  repaired :  the  protecting  cribs  are  being  repaired ;  the 
track  for  the  traveling  derrick,  which  was  twisted  out  of  place  by  the  nigh  water, 
has  been  relaid;  the  excavation  for  the  foundation  of  the  lock  wall  cleaned  out; 
628.1  cubic  yards  of  concrete  were  laid  in  the  foundation  o(  the  look  wall;  39  piles 
for  the  protection  of  the  foundation  of  the  wall  have  been  driven.  We  find  great 
difficulty  in  driving  these  piles;  the  gravel  through  which  they  have  to  be  driven  is 
compact  and  fhll  of  bowlders. 

Owing  to  a  slide  of  the  bank  during  the  high  water  about  50  feet  of  the  drift  chute 
was  caved  in^  this  has  been  repaired  and  work  on  the  extension  of  the  drift  chute 
below  the  boiler  house  has  progressed  during  June  as  follows:  961  cubic  yards  of 
excavation  made;  17.8  cubic  yards  of  concrete  laid;  10.6  cubic  yards  brick  masonry 
built. 

No  information  has  been  received  of  the  occupancy  or  injury  of  any  United  States 
pier,  breakwater,  lock,  or  dam  by  any  individual  or  corporation,  nor  have  I  heard  of 
an^  new  bridges  or  structures  being  erected  over  or  in  the  navigable  wa^rs  near 
this  work. 

For  commercial  statistics  please  see  those  accompanying  my  report  on  operating 
and  care  of  Davis  Island. 

A  survey  for  the  location  of  Lock  and  Dam  No.  2  was  made,  and  a  report  with  m^ 
forwarded  on  February  16,^  1893. 

The  contractors  for  rumishing  stone,  Messrs.  Wilson  Bros.  &.  Co..  of  EUwood,  Pa., 
whose  contract  is  dated  November  21, 1892,  began  work  early  after  reeeiving  the 
award  in  erecting  their  plant  and  making  preparations  for  carrying  out  their  eon- 
tract.    To  facilitate  handling  the  broken  stone,  both  at  the  quarries  and  at  tha  plaes 
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of  delivery,  I  had  the  coBtractor  erect  his  •tone-omfther  on  the  foundation  of  onr 
«boiler  house  in  such  a  situation  that  the  mbblestone  can  be  delivered  from  the  rail- 
road by  a  small  car,  dumpin|(  its  contents  direct  into  the  crusher;  from  thence  tiio 
broken  stone  drops  into  a  bin  from  which  it  is  drawn  by  gravity  to  charge  the  cou- 
crete  inixer.  At  the  close  of  this  report  there  has  been  gotten  out  at  the  ouarrieH 
1,200  cubic  yards  of  stone  cut  and  250  cubic  yards  of  special  stone  in  the  rougu  rea<ly 
for  delivery,  and  666  cubic  yards  of  broken  stone  for  concrete-making,  delivered. 

Mone^  statement, 

July  1, 1892,  balance  unexpended $243,254.76 

Amount'appropriated  by  act  approved  July  13, 1892 100, 000. 00 

343, 254. 76 
June  30, 1893,  amount  exi>ended  during  ftsral  year ^ 90,404.31 

July  1, 1893,  balance  unexpended 252,850.45 

July  1, 1893, outstanding  liabilities $9,225.19 

July  1, 1893,  amount  covered  by  uncompleted  contracts 74, 022. 25 

83, 247. 44 

July  1, 1893, balance  available , 169,603.01 

{Amount  (estimated)  required  for  completion  of  existing  project  (Lock 
and  Dam  No.  6.) 550,000.00 
Amountthatcanbeprofltably  expended  in  fiscalyear  ending  June  30, 1895   200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahfhract  of  propoMls  for  /ut*ni$king  eeMemt,  InmheTf  He  rod»^  and  washertfor  Loch  and 
Morahle  Dam  Xo,  6,  Ohio  River,  received  in  response  to  advertisement  dated  July  11, 
lS9t,  and  opened  Angnst  1,  189S,  iy  Maj,  Amos  Stiokney,  Corps  of  Engineers, 

(Qnaiitities,  more  or  l«st]. 


Ko. 


3 

4 


5 
6 


Xame  of  bidder. 


Cement. 


Price 

per 
barrel  i 
(17,000 

bar- 
rels). 


S.    H.   Hamilton 
ScCo. 

J.  C.  Parsons 


^$1.35 


Price 
per 
barrel 
(8.500 
bar- 
rels). 


Henry  K.  Gustin 
Beaver      Falls  I 

PLiinlns     Mill  ' 

Co.,  limited. 
Thompson  C.  Gill 

&Co 

FxceUior   Iron 

Roofing  Co 


I 


fl.40 


Amonn* 
of  bid. 


Lumber. 


J 


Price 

per  fee 

B.M. 

(261, 517 

feet 

B.H.) 

hem* 

lock. 


$22,050 
11.900 


Price 
perfect 
KM. 
(5,000 
feet 
B.M.) 


$10.48 


Amount 
of  bid. 


Price 

per 

poond 

(41,632 

poands) 

tie  rods. 


18.10 
12.25 


$21.00 


20.00 


*$2,  S35.90 

•105.00 

4,552.46 

3.081.08 

100.00 


Iron. 

Trice 
per 
pound 
(6.305 
poands) 
cast- 
iron 
wash- 
ers. 


Amount 
of  bid. 


$0.  W^^ 


$0.04^ 


*$i,3n.4i 

1,  H73. 44 
*283. 72 


*  Recommended  for  acceptance. 
KoTB.— AH  proposals  more  or  leas  informal. 


All  the  above  bids  were  rejected  in  consequence  of  regulations  requiring  that  the 
provisions  of  the  efght-honr  law  should  form  a  part  of  all  proposals.  As  the  necessi- 
ties of  the  work  would  not  admit  of  readvertisement,  the  supplies  named  were  pur- 
chased in  open  market  under  authority  of  the  Chief  of  Engineers. 
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Ahetwaet  0fpropo9dI$forfumUMng  brick,  •anH,  and  stone  for  Look  and  Morable  Dam  Ko. 
6f  Ohio  River f  received  in  response  to  a4verii8ement  dated  August  £6, 1892,  and 
September  9, 1892 ^  by  Maj.  Amos  Stiekney,  Corps  of  Engineers, 

[Quantities,  more  or  leea.] 


No. 


Brick. 


Name  of  bidder. 


1 
2 
7 
8 


Simon  Harrold 

G.C.Wareham  &  Co 
Shipman  Sc  Wendt... 
Iron  City  Sand  Co... 


Price  per 
H  (184,UU0) 
lor  arches. 


Price  per 
M  (117,000) 
for  paving. 


Amount 
of  bid. 


18.50 
10.00 
15.00 


$11.50 
11.75 
18.00 


*3,093.50 
3,214.75 
4,806.00 


Sand. 


Price  per 

cubic  yard 

(3,000  cubic 

yardH). 


AmottBt 
ofbUL 


$LS& 


•5,«5« 


.85 


•X550 


I 


I 


No. 


Name  of  bidder. 


1 
3 
4 
5 
6 
7 
0 
10 


Simon  Harrold 

O.C.  Wareham  &Co 

James  J.Davidson 

Wilson  Bros.  Sc  Co 

Wm.  B.  Rodgers 

Shipman  &  Wendt 

P.  (x  winner,  Jr 

Consolidated  Stone  and  Mining  Co 


Stone. 


Price  per 
cubic 
yard 
(10,000 
cubic 
yards) 
broken. 


$2.00 
3.50 
L65 
1.74 
1.00 
2.75 
2.00 
2.34 


Price  per 

cubic 

yard 
(2,781  cu- 
bic yards) 

cutk 
dressed 

face. 


$7.80 
8.00 

11.00 
8.15 

11.50 

10.50 
9  50 

17.30 


Price  per 

cubic 

yard 

(2,348 

cubic 

yards) 

rough. 


$6.25 
6.95 
5.75 
6.20 

11.50 
9.60 
7.75 
9.70 


Price  per 
cubic 
yard 
(3,800 
cubic 
yards) 
rubble. 


$4.50 
3.75 
3.75 
3.60 
4.50 
8.50 
4.75 
4.60 


Price  per 

ton 
(400  tons) 


rubble. 


Am«mat 
of  bid. 


$2.50  $74.4«6.8» 

2.00  A8.61fli«> 

1.50  75,44l«t 

L14  ♦«8.JiH.» 

2.25  I  M.9S3.5« 

8.80  112,83«LS0 

2.50  83,mi50 

1.70  U2.44ft.90 


*  Kecomraended  for  acceptance. 
Abstract  of  contracts. 


r -■■  -       ■■ 

Contractor. 

Articles. 

Date  of                 T«-»..i— 
contract.                ^^  *^*P^ 

Iron  Citv  Sand  Co 

Sand. .. . 

Nav-  17.  IftM  ^—             ...         '      ^     - 

Wilson  Bros.  &Co 

StSSe...  XoviailiSa  A^I>?»  «ie"^ery  or  an 

Simon  Harrold ....... 

Brick... 

Nov.  24, 1892  S    *oemau»riai. 

Commercial  statistics  are  attached  to  the  report  for  operating  and  care  of  Daris 
Island  Dam,  Ohio  River. 


F  F  5. 

IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA   ANIl  PENN- 
SYLVANIA. 

Statement  of  the  amount  and  date  of  all  appropriations, 

JnnelO,  1872 $25,000 

March  3, 1873 66,600 

June  23,  1874 25,000 

March  3, 1875 22,000 

June  18, 1878 25,00i> 

March  3, 1879 24,000 

June  14,  1880 :S,000 

March  3, 1881 25,000 

August2,  1882 25,000 

Jnlv5,  1884 .• 45,000 

Augusts,  1886 90,900 

August  11,  1888 35,000 

September  25,  1889  (aHotted  from  appro[iriation  for  examinations,  suryeys, 

and  contingencies  of  rivers  and  harbors) 4,000 

July  13,  1892 25,000 

Total 401,900 
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The  original  project  for  the  improvement  of  the  Monongahela  River 
was  the  construction  of  two  locks  and  dams  to  continue  slack-water 
navigation  from  the  head  of  slack- water  navigation  of  the  Monongahela 
Navigation  Company  to  Morgantown,  W.  Ya.,  a  distance  of  14  miles. 
These  locks  and  dams,  known  respectively  as  Nos.  8  and  9,  were  com- 
pleted in  1889  and  have  been  in  successful  operation. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  the  sura  of 
$25,000  for  the  extension  of  the  improvement  on  Monongahela  Biver 
by  beginning  work  on  an  additional  lock  and  dam,  which  is  designated 
as  No.  10,  and  during  the  past  fiscal  year  a  survey  Jlias  been  made  for 
the  purpose  of  determining  the  exact  location  of  this  lock,  which  will 
be  near  Morgantown,  W.  Va. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Philip 
Golay,  assistant  engineer. 

RSPQ^  OF  OPERATIONS  FOR  THX  FISCAL  TEAR. 
[ExtrtfOt  tnm  report  of  Mr.  Philip  Ool*y.] 

Under  the  appropriation  of  July  13, 1892,  containing  an  item  of  $25,000  for  con- 
ttnainff  tiie  improvement  of  th^  Mouonganela  River,  a  survey  was  made  with  a 
view  of  locating  Lock  and  Dam  No.  10.  The  tnrvey  was  very  complete  and  accn- 
rate.  It  extended  from  the  old  Allender  Mill  Dam,  three-qnarters  of  a  mile  below 
Morgantown,  to  the  head  of  Pool  No.  9,  covering  about  3^  miles  of  the  river,  and  in 
represented  by  two  maps  showing  soundings,  adjacent  improvements  and  farm  lines, 
and  depth  of  gravel. over  the  rock  in  the  bed  of  the  river.  The  first  map,  dated  April, 
1S93,  represents  the  entire  survey,  and  was  necessarily  drawn  on  a  small  scale.  The 
second  map,  dated  May,  1893,  was  drawn  on  a  larger  scale  and  represents  the  first 
mile  of  river  above  Morgantown,  which  includes  the  most  favorable  site  for  the  pro- 
posed new  lock  and  dam.  This  part  of  the  river  has  a  comparatively  even  rock  bot- 
tom, covered,  for  the  most  part,  with  2  or  3  feet  of  gravel.  A  location  further  up- 
stream is  impracticable  because  of  a  coal  formation  in  the  bed  of  the  river.  On  the 
other  hand  the  new  lock  and  dam  should  be  located  above  the  Morgantown  Suspen- 
sion Bridge  in  order  to  leave  all  present  space,  about  45  feet,  between  the  surface  of 
the  water  and  the  bottom  of  the  bridge.  The  coal  dips  toward  Morgantown,  at  which 
place  geologists  claim  the  coal  vein  is  75  feet  below  the  bed  of  the  river.  It  is  also 
important  to  select  a  location  where  there  is  sufficient  rock  over  the  coal  vein  to 
insure  a  safe  foundation.  The  soundings  show  the  present  bed  of  the  river,  in  the 
vicinity  of  the  Morgantown  Suspension  Bridge,  to  be  a  little  higher  than  the  upper 
miter  sill  at  Lock  No.  9.  The  bed  of  the  river  at  this  place  is  gravel,  and  the  cnan- 
nel  can  be  deepened  by  dredging.  J  f  this  be  done  there  will  be  no  difficulty  in  main- 
taining a  channel  throughout  the  entire  length  of  the  pool  deeper  than  on  the  miter 
sills  at  each  end  of  the  pool. 

A  line  of  levels  was  very  carefully  run  from  the  upper  miter  sill  of  Lock  No.  9  to 
the  head  of  Pool  No.  9^  and  back  again  to  check,  agreeing  to  within  one-quarter  of 
an  inch  with  observations  of  the  water  level  taken  under  the  most  favorable  cir- 
cumstances, calm  weather  and  very  low  water  when  there  was  no  current  in  the 
pool. 

It  yet  remains  to  do  some  boring  to  ascertain  the  nature  and  thickness  of  the  rock 
bottom  over  the  coal  vein;  to  definitely  locate  the  proposed  lock  and  dam;  survey, 
and  obtain  a  title  for,  the  necessary' land  on  both  sides  of  the  river;  erect  a  bnildiuff 
to  be  used  for  an  office  and  other  purposes  during  the  construction  of  the  lock  and 
dam,  and  afterwards  as  a  dwelling  for  one  of  the  lock-keepers.  Such  sum  as  may 
remain  after  the  above  expenditure  can  be  used  for  preparatory  work,  procuring 
plant,  etc. 

The  harbor  of  Pittsburg  has  been  under  the  immediate  sapervision  of 
of  Mr.  J.  W.  Arras,  assistant  engineer.  The  following  is  an  extract 
from  his  report: 

Enoroachmenti, — During  the  past  year  little  difficulty  has  been  experienced  on  this 
river  in  maintaining  an  obedience  to  the  law  of  1890,  prohibiting  encroachments  on 
the  navigable  channel.  There  were  a  few  against  whom  for  the  first  time  complaints 
were  mi^e  by  navigators.  All  such  cases  were  investigated,  and,  whero  there 
appeared  to  be  sufficient  ground  for  complaint,  the  proper  legal  action  was  taken. 
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The  following  is  a  list  of  those  stopped  from  placing  waste  roaterial  into  the  stream 
either  by  injunction  or  agreement: 

Oliver  and  Roberts  Wire  Company,  limited,  Pittsburg, 

Dil worth,  Porter  &,  Co.,  Pittsburg. 

Jones  Sc  Langhlin,  Pittsburg. 

Republic  Iron  Works,  Pittsburg. 

W.  A.  Scott  &  Son,  Pittsburg. 

Carnegie  Steel  Company,  limited,  Braddock,  Pa. 
In  the  case  of  John  M.  Clark,  who,  during  the  last  fiscal  year,  was  conTlcted  of  con- 
ducting a  garbage  dump  at  the  Birmingham  Brid|i^e,  in  violation  of  the  river  and 
harbor  act  of  September  19, 1890,  the  court  refused  a  now  trial  and  imposed  a  fine 
and  costs  of  prosecution. 

The  United  Stat«a  grand  jury  indicted  several  parties  charged  with  violating  the 
act  of  1890.    They  have  not  yet  been  tried. 

Bridges, — Of  the  bridges  authorized  to  be  constructed  across  the  Monongahela 
River  during  the  year,  work  on  only  one,  that  at  Elizabeth,  25  miles  above  Pitts- 
burg, has  been  commenced. 

Across  the  Youghiogheny  River,  the  priticipal  tributary  of  the  Monongahola,  and 
for  a  distance  of  5  miles  from  its  mouth,  influenced  by  Dam  No.  2  of  the  Monongahela 
Navigation  Company's  plant,  two  bridges,  duly  authorized  were  built.  The  Liidga 
of  the  Portview  Bridge  Company  is  located  at  McKeesport,  fmile  above  the  mouth 
of  the  river.  The  Boston  Bridge  Company's  bridge  is  located  at  Boston,  Pa.,  about 
3  miles  above  the  mouth  of  the  river.  Botn  bridges  have  been  constructed  in  accord- 
ance with  the  plans  approved*  by  the  Secretary  of  War. 

Money  state^nent. 

July  1,  1892,  balance  unexpended $358.48 

Amount  appropriated  by  act  approved  July  13,  1892 ,  . . . .    25, 000. 00 

25, 358. 48 
June  30, 1893,  amount  expended  during  fiscal  year 1, 759. 99 

.July  1,  1893,  balance  unexpended 23,598.49 

July  1,  1893,  outstanding  liabilities 251.94 

July  1,  1893,  balance  available 23,346.55 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1895  100, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKHCIAL  STATISTICS. 


Commerce  that  passed  through  United  States  Loch  No.  8  during  189S. 


Month. 


Jan  nil  !*>''... 
February.. 

March 

April 

May 

Jnne 

July 

AngtiHt — 
September. 
October — 
Novenil)er. 
December. 

Total 


Ascending. 


Fassen- 
gors. 


184 
222 
326 
288 
614 
911 
2,721 
1,763 
673 
687 
612 
362 


9,263 


Freight. 


Tons, 
83.75 
209.50 
145.00 
209.35 
175.00 
278.95 
315.85 
753. 40 
391.75 
332.75 
512.00 
245.25 


8,653.45 


Descending. 


Fassen' 
gerfc 


208 
239 
858 
821 
586 
947 
2,432 
1,984 
771 
612 
457 
485 


9,400. 


Freight. 


Tons, 

227.7.". 

522,  ST. 
1,252.41 
4, 103. 00 
1,703..%:. 
2,504.7U 

1, 096.  or. 

2, 172. 85 
802.  OU 

1,472.25 
881.26 
877.57 


17,116u34 
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Commerce  thai  pasted  through  United  States  Lock  No,  9  during  189t, 


Honlli. 


inuAry  .. 
Bbniary . . 

MVll 

prll 

«y 

me 

Uy.  .... 
aftost  — 
tptember. 
ctolier.... 
overober  . 
econber. . 

ToUl 


j         AAcending. 

Deeeendlng. 

Paesen- 

Freight* 

PMMn- 
gen. 

Freight. 

Tons, 

Ton*.. 

200 

154.55 

182 

24.85 

260 

648.25 

234 

82.50 

813 

413.05 

841 

916.  ](» 

300 

578.70 

283 

3.150.45 

530 

1, 052. 05 

465 

674.60 

1,103          043.70 

1,072 

201.50 

2,453       1,000.75 

1,012 

537. 75 

1,072 

1,221.50 

1,851 

957.80 

653 

1, 088. 75 

741 

93.75 

733 

1,102.00 

501 

913.00 

517 

1,310.85 

438 

1,066.75 

878 

70&50 

397 

743.85 

9,425 

10,88L55 

8,507 

10,252.00 

Taking  the  average  of  the  totals  giyen  in  the  aboTO  tables  we  find  that  the  com- 
lerce  during  1892  ou.the  14  miles  of  the  Monougabela  River,  which  is  controlled  by 
tie  United  States,  is  as  follows : 

ons  of  freight 20,707.07 

'assengers ^ 18,298 

The  following  table,  compiled  from  the  annnal  reports  of  the  Moiiongahela  Navi- 
latiou  Company,  shows  the  commercial  movement  on  the  lower  part  of  this  river 
or  the  past  eight  years: 


AHicles. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

irick 

Ton*, 

1,325 

374 

13,68:1 

3.266,078 

8,463 

138 

16,486 

11 

9,622 

1,073 

505 

256 

82,166 

135 

51.771 

134 

9 

22,428 

7,612 

46.172 

108 

230 

Ton*. 

8,997 

386 

13,086 

4, 297, 768 

8.296 

88 

17,888 

6 

10,281 

Ton*, 

5,279 

501 

16.486 

2,998,600 

2,388 

869 

17.688 

7 

11,144 

66 

8,285 

258 

80,472 

80 

89.280 

383 

Ton*. 

4.504 

S65 

17,480 

4,400.996 

3,476 

879 

8.079 

10 

18.778 

Ton*. 

6.333 

729 

18,384 

3, 084, 176 

5,982 

266 

8,371 

15 

10.096 

Ton*. 

7,856 

648 

23.160 

4,486,322 

6.021 

340 

3,385 

5 

11.615 

Ton*. 

7,897 

788 

21,746 

4,291,874 

6,193 

803 

Ton*. 
8.181 

'«ttIe«iMl  hor«e«.. 
iMaified  freight.. 

'^Ml  Mid  coke 

"ire  clsT 

647 

21,891 

3,884,162 

4,720 

107 

10£B .••... 

roQ: 

Ore 

lnpl«» 

•uraber 

ttl 

8 
26,887 

23,738 

'ipe 

2,394 

1.080 

29,336 

232 

105,600 

60 

140 

84.600 

811 

48.970 

180 

58 

*o«U 

437 
18,392 

161 
6V.229 

108 

9 

45,796 

4.621 

52.098 

164 

196 

489 

22,432 

566 

68.085 

193 

7 

10.688 

8,636 

84.191 

88 

184 

700 

18,707 

3.165 

73.500 

164 

26 

32.177 

9.580 

54,696 

134 

4,910 

9,786 

160 

74.600 

112 

109 

11.422 

4.596 

67,164 

922 

•ontH,  pit 

14.952 

Utlruad  tict 

knil 

89.900 
123 

ilieep 

lUve. .'j; 

98 

it**-!  rails 

67,490 

910 

63.561 

49 

29.391 

ItoDe 

2  120 

rhuber .' 

81,759 
1,515 

VhUky 

Vood. 

•"* 

.......... 

Tot«l 

3, 472, 959 

4.533.484 

3,287,005  4.634,785 

3.322.239 

4,755,790  4,528,465 

4. 163. 30^ 
80,590 

Huwengem 

24,608 

26,885 

60,584 

44.714 

45,811 

31. 828         48, 744 
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Coal  tipples  constructed  along  the  Monovgahelu  Hiver  during  ike  fiscal  years  ending  Jt^ 

SO,  1892  and  1893. 


Name. 

Side  of 
river. 

No.  of 
pool. 

Ahore 
Pitta- 
burg. 

Owner,  post-office  addrvsA.  tXr 

1892. 

West... 
West... 
West... 
West... 
West... 
East.... 
East.... 

East .... 

West . . . 

East 

East 

Fourth  . 
Fourth  . 
Fourth  . 
Fourth  . 
Fourth  . 
Fourth  . 
Third... 

Fifth... 

Fifth... 
Fourth  . 
Third... 

MiUt, 
57 
54 
62 
45 
45 
41 
?5 

63 

68 
53 
32 

A.  G.  Leonard.  BrownaviHe.  Pa. 

Cresceut  Coal  Co 

Koscoe,  Waaliington  County,  Pa. 
California,  Pa. 

California  Coal  Co 

Vesta  Coal  Co 

Jones  &>  Laughlin,  Pittahar^g.  Pa. 
Speers,  Waahington  County,  Pa. 
J.  Jones,  Mononcahtda  City,  Pa. 
Milesville,  Allegneny  County,  Pa. 

Maxwell  &  Carothers,  Prederlcktown 

Blythe  Coal  Co 

Rostra ver  Coal  Co 

Ella  Coal  Co 

1893. 
Maxwell 

H.  B.  Leonard 

Pa. 
Brownsville.  Pa. 

Sbamokin  Coal  Co 

Do. 

Monirah  Coal  Works 

Brown  Bros.,  Pittabnrg,  Pa. 

These  coal  tipples  constitute  a  very  important  part  of  the  commercial  equipmenr 
of  the  river,  and  while  a  few  of  them  crowd  somewhat  upon  the  channel,  jet  thf'\ 
do  not  materially  interfere  with  the  navigation  of  the  river. 

Increase  in  tonnage  and  number  ofpaseengp's  carried  on  the  14  miVes  of  ike  M&nongahela 
River,  which  is  controlled  by  the  United  States,  for  the  calendar  year  ending  December 
31, 1892. 


Calendar  year. 


1891 

1892 

Increase  1892 


Tonnage. 


I9,48«.00 
20,707.07 


1, 221. 07 


Pa^icrii 

ger* 

1H,S«^ 


i,5i: 


No  new  lines  of  transportation  were  established  during  the  year. 


PP6. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  NOS.  8  AND  9,  MONONGAHELA 

RIVER. 

The  MoDongahela  River,  from  Morgantown,  W.  Va.,  to  its  mouth  at 
Pittsburg,  is  canalized  by  nine  locks  and  dams,  of  which  the  first 
seven,  counting  from  Pittsburg,  are  the  property  of  the  Monougahela 
Navigation  Company,  and  the  eighth  and  ninth  are  the  property  of  the 
Unit^  States.  The  eighth  dam  is  88.15  miles  above  Pittsburg,  and 
Morgantown,  the  head  of  the  slackwater,  is  102.16  miles  from  the 
same.  It  may  therefore  be  stated  that  14  miles  of  this  river  is  under 
the  direct  control  of  the  United  States  and  88  miles  is  under  a  private 
corporation. 

The  following  is  a  statement  of  date  and  amount  of  all  allotmentR  tV^r 
this  work : 


Augusts,  1884 $1,000.00 

September  1,  1884 4.000.00 

Novembers,  1884 4.500.00 

December  20,  1884 500.00 

Junel,  1885 100.00 

July  22, 1885 1,000.00 

July  15, 1886 1,200.00 

Mwch  1,1887 1,100.00 

July  1,1887 11,000.00 

July  11,1888 6,270.00 


October  27, 1888 $3, 000. 00 

July  17,  1889 •    1,480.00 

Oofcober7,  1889 1,500.00 

Novembers.  1889 1,200.(Kp 

July  24,  1890 12,300.0<» 

July  9,  1891 34,250.00 

July  21,1892 34,017.86 

Total 108,417.86 
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These  locks  have  been  successfully  operated  during  the  fiscal  year 
ithout  interruption  to  navigation,  except  by  the  ice  which  closed  the 
iver  from  December  26, 1892,  to  February  2, 1893.  The  lower  entrances 
J  both  locks  have  been  dredged  out  and  slight  idcidental  repairs  made 
0  the  locks  and  dams.  Storage  sheds  were  constructed  at  both  locks, 
nd  at  No.  9  work  was  begun  on  two  lock-keepers'  dwelliugs.  The  banks 
elow  No.  8  were  partially  protected  by  riprap.  At  No.  9  a  portion 
f  the  apron  to  dam  was  repaired,  a  new  step  was  constructed,  and  the 
op  coarse  of  masonry  at  lock  repaired. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Philip 
lolay,  assistant  engineer. 

REPORT  OF  OPERATIONS  FOR  THE  FISCAL  YEAR. 

[Extract  from  report  of  Mr.  Philip  OoUy.] 

The  Tiver  was  closed  by  ice  firom  December  26  to  February  2.  This  was  the  only 
Dterrnption  to  naWeation  throaghoat  the  year. 

On  May  6  a  naphtha  launch  arrived  at  Morffantown  for  use  on  the  Upper  Monon- 
pahela  River.  The  machinery  was  found  to  be  somewhat  out  of  repair,  but  it  ha» 
»een  thoroughly  overhauled  and  righted  up,  and  the  boat  is  now  reuciering  valuable 
lervice. 

A  cava  has  been  constructed  at  each  lock  for  the  storage  of  naphtha  in  barrels. 

LOCK  AND  DAM  NO.  8,   MOUTH  OF  DUNKARD  CRSEK. 

Repairs^  etc. — ^The  valves  originally  placed  at  the  head  of  the  turbine  races  had  to 
t>e  abandoned.  They  were  made  of  wood  and  strapped  with  iron,  and  while  not  in 
ifie  warped  so  that  they  could  not  be  used  when  needed.  Temporary  wooden  valves 
ire  now  used  as  a  makeshift.  These  will  be  replaced  by  metal  valves  which  are  al- 
ready on  hand. 

The  necessary  material  and  appliances  have  been  yirocured  for  plastering  the  tur- 
biDC  races  to  prevent  them  from  leaking,  a  condition  nof  desirable,  especially  in 
Freezing  weather.  The  work  will  be  done  as  soon  alS  the  new  valves  are  placed  and 
the  stage  of  water  will  permit  the  drainage  of  the  races. 

Sheaves  and  wire  rope  were  added  to  the  operating  machinery,  so  that  both  gates 
L'sn  be  opened  at  the  same  time  by  the  machinery  on  either  wall  at  times  when  the 
luachinery  on  the  opposite  wall  can  not  be  operated  on  account  of  breakage,  repairs, 
or  other  causes. 

Ever  since  the  completion  of  the  lock  and  dam  at  this  place  the  bank  below  the 
lock  has  been  gradually  caving  in  and  washing  away.  The  break  has  extended  in 
Rome  places  beyond  the  boundary  line  of  the  United  States  land.  Protection  be- 
i*ame  necessary  and  was  commenced  during  the  last  fiscal  year.  For  a  distance  of 
274  feet  down  the  river  from  lower  end  of  guide  crib,  and  near  the  edge  of  the  water 
at  normal  pool  level,  a  footing  was  made.  t.  e.,  a  trench  was  excavated  to  the  depth 
of  4  feet  and  filled  with  broken  stone.  Along  the  entire  length  of  this  footing  the 
slope  above  for  a  width  of  10  feet  was  riprapped  to  the  depth  of  2  feet.  Owing  to  a 
contemplated  change  of  plan,  the  work  was  suspended  at  this  point  and  nothing 
more  was  done  beyond  the  delivery  of  riprap  stone  which  had  been  previously 
engaged. 

A  new  stort^  shed  was  constructed  in  place  of  the  old  one,  which  had  become 
unfit  for  use.  The  building  was  placed  at  the  upstream  end  of  the  lot,  is  a  substan- 
tial frame  structure,  20x46  feet,  one  story  and  a  loft,  set  on  solid  stone  walls,  floors 
above  high-water  mark,  covered  with  cedar  shingles,  and  painted  on  the  outside, 
including  the  roof. 

The  other  buildings  and  the  lock  gates  were  also  painted. 

Conditi<fn  of  the  dam. — In  the  fall  of  1891  repairs  were  mode  on  the  dam ;  but  on 
account  of  the  lat^e  date  at  which  the  low-waier  season  came,  and  its  short  duration, 
the  repairs  could  not  then  be  completed,  and  the  work  of  replacing  and  bolting 
down  the  upper  courses  of  sheeting  and  purlins  beneath  was  postponed  until  a  more 
favorable  time.  The  comb  of  the  dam  was  thus  left,  and  still  remains,  elevated  to 
■uch  height  as  to  cause  pool  No.  8,  during  low  water,  to  stand  about  1  foot  above 
normal  pool  level.  Upon  recent  careftil  examination  no  further  injury  or  signs  of, 
^eaknesB  could  be  seen,  and  an  immediate  completion  of  the  repairs  is  not  con- 
itidered  necessary. 
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Dredging. — ^A  dredge,  steamboat,  and  dump  scows  were  hired  from  the  Ha««:j 
hela  and  Western  Company  of  Pittsbai^,  Pa.,  to  dredge  oat  the  aocnaialat«d  mi 
rial  in  the  approach  below  the  lock.  From  October  &  to  November  17,  4,4S0a' 
yards  of  material,  consisting  of  a  denosit  of  gravel,  sand,  and  loam,  was  iiakr 
from  the  channel  immediately  below  tne  lock  and  dumped  as  close  as  po—ibW  ihr  I 
the  dam.  The  increased  depth  of  water  below  the  lock  is  a  great  mdraBtipM 
navigation ;  and  the  additional  backing  insures  greater  safety  to  the  dAzn.  1%t  *\ 
of  the  work  was  $2,177.64. 

LOCK  AND  DAM  NO.  9,  HOARDS  ROCKS. 

Bepairs  on  dam. — ^The  top  course  of  masonry,  temporarily  repaired  with  tiabs 
1892,  was  permanently  repaired  with  concrete;  and  all  open  jointa  in  tiM 
of  the  dam  and  abutment  were  repointed. 

The  sheeting  of  the  original  apron  of  the  dam,  for  a  distance  of  abont  UV 
next  to  the  lock  wall,  was  found  to  be  much  worn  and  iu  an  open  oonditioa. 
additional  sheeting  of  3-inch  plank  was  placed  upon  this  part  of  the  apron. 

A  leak  around  the  abutment  was  stopped  by  placing  gravel  and  clay  agacMC 
bank  above. 

Step  on  apron  of  dam. — A  step  4  feet  high  and  13  feet  wide  waa  conatmcted  m 
(•rib  apron  of  the  dam.    Material  used  in  construction :  100,000  feet.  B.  M..  oak  u 
ber :  400  cubic  yards  of  stone  filling,  and  20,000  pounds  of  wronght-lron  bolti.  C 
of  the  work,  $3,954.30. 

The  following  beneficial  results  were  attained  by  the  building  of  the  step:  TW 
additional  wei^t  helps  to  hold  the  apron  down ;  increased  strength  to  the  daa;  ^ 
fall  of  water  from  the  crest  of  the  dam  is  lessened  and  the  horisontal  velocity  of  t^ 
water,  as  it  passes  off  of  the  apron,  is  diminished,  thus  having  a  moUii^^ing  eiiDrt  - 
the  eddy  below  the  lock. 

Sheathing  guide  wall  and  raiHng  dam. — ^The  necessary  material  for  abeathlnit  f^ 
guide  wall  below  the  lock  and  for  raising  the  dam  to  original  height  hat  beeo  frr 
chased  and  delivered  to  the  lock.  The  work  of  sheathing  the  guide  wall  is  osdr 
way  and  the  dam  will  be  restored  to  original  height  aa  soon  as  the  stage  of  nt^' 
will  permit. 

Buildings. — A  contract  for  rebuilding  look-keepers'  houses,  carried  away  bj  u# 
fiood  of  1888,  was  awarded  in  the  month  of  April  to  J.  M.  Deffenbaagh  of  Miw 
town,  Pa.,  and  work  on  the  coqjtmct  has  been  commenced.  The  excavation  for «« 
cellar  has  been  made  and  about  half  the  stone  for  one  foundation  ditmatd  v 
delivered  to  the  lock. 

A  storage  shed  like  the  one  recently  built  at  Lock  No.  8  was  oonatracted  oa  i^ 
upstream  end  of  the  United  States  land. 

Look  gates. — The  timber  in  the  lock  gates  is  much  decayed  and  the  gat«  v* 
thought  to  be  unsafe.    They  should  be  rebuilt  at  an  earl  v  day. 

Dredging. — The  Monongahela  and  Western  Company's  dredge  and  outit  wn 
employed  to  do  some  necessary  dredging  at  this  place.  The  channel  below  the  W-^ 
was  cleaned  out  and  a  spoilbank,  made  below  tne  dam  during  the  oonstracti«ci  o! 
the  lock,  was  removed.  The  result  was  to  cause  more  of  the  current  to  flow  d<i«' 
along  the  eastern  shore  and  thereby  destroy  to  some  extent  the  tronblesoaM  td^i 
below  the  lock.  The  material  was  dumped  above  the  dam,  where  it  serves  to  ^^ 
leaks  that  had  made  their  appearance.  Since  this  work  has  been  done  the  entn*^ 
of  ascending  steamers  into  the  lock  is  much  easier,  but  some  trouble  ie  y«t  ex^'^ 
enced  at  certain  stages  of  the  water  in  floating  rafts  out  of  the  lock.  ExcaTBti"« 
made  September  16  to  October  24  and  Koveml^  18  to  23,  6,802  cubic  yards.  <^ 
of  the  work,  $3^631.88. 
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Detailed  ittatement  of  expenses  incut^'ed  in  operating  and.  care  of  looks  and  dams  on  th§ 
Monongaheta  River  during  the  fiscal  year  ending  June  SO,  189S, 


Month. 


Operating  expenses. 


Sala- 
ries. 


Sup- 
pi  lee. 


1892. 


July 

Aagnet 

September . . . 

October 

November . . . 
December  . . . 

1883. 


January  • 
February 
March . . . 
April.... 
May 


$494.10 

481.00 
484.30 
475.00 
506.92 


400.00 
415.00 
531.00 
550.28 
490.00 


$16.50 


Mis- 
cellane- 
ouH  ex- 
penses. 


Total. 


$80.80 
280.50 
111.10 


26.55 


74.22 


J  nue 1, 347. 33 


14.40 

8.85 

44.48 

231.30 


874.00 
129.54 


Bopairt. 


Hire  of 

boats 

and 

barges. 


Labor. 


Ma 
terial. 


$97.80 $274.73 

774.«0l 41.67 

592.10; 2.10 

484. 30| 1  $712.01 

875. 55  $1,171. 60     876.481  1,645.61 

696.401  2.263.40     245.98  1,657.23 


Total. 


Tools 
and       Grand 
appU- ,    total, 
ancee. ' 


82.30 
5.33 
12.61 
34.10 
95.  tH) 
154.75   1,733.38 


616. 52j  2,202.02 

420.33 ; 

558.011 1 

593.231 ' 

629. 48  * 


$274.73 $372.03 

41.07 816.27 

2.10, 594.20 

712.011 1,196.31 

3,693.69,  $12.75  4,581.99 

4,166.61       1.50  4,864.57 


Total  ..  6,324.93 

I 


416.30.  1,360.03 


8,101.26 


08.56      673.29  2.973.87     12.05  3,.B32.44 

106.47       106.47 1      526.80 

260.00,      818.01 

'      593.23 

.85   1,383.48 
;i,151.81    5,894.33,7,046.14^    12.00  8,791.52 


57. 14       606.  Oil      753. 15 


5, 637. 02,3, 141. 08 10, 991. 41 19, 770. 44 


299. 15  28, 170. 85 


Abstract  of  proposals  for  lock-jieepers*  dwellings  at  Lock  No.  9y  Monougahela  i?irer,  re- 
ceired  in  response  to  adcertisement  dated  February  17,  1893,  and  opened  March  SO,  1S9S, 
by  Maj,  Amos  Stickneyf  Corps  of  Engineers, 


Ko. 


1 
2 
8 

4 


Name  of  bidder. 


Two  frame 

honsea 
complete. 


Blvthe&Co 

J.  M.  Deffenbangh* 

BUsabetb  Planing  Mill  Co 
Mufidell,  South  £  Keener 


$7,225 
6,500 
6,60U 
7,500 


Beoommended  for  acceptance. 
Abstract  of  contract. 


Contractor. 

Work. 

Date  of  con- 
tract. 

To  expire. 

J.  M.  Deffenbaugh 

Building  two  lock-koepers*  dwellings  at 
Lock  No.  9. 

Apr.  10,1893 

Sept.  19, 1893 

C'orDmercial  etatistics  aro  attached  to  tho  report  for  the  improvoment  of  Monou- 
gahela River. 


FF7. 

PURCHASE  OF  LOCK  AND  DAM  NO.  7,  MONONGAHELA  RIVER. 

The  case  of  the  TJnited  States  vs.  The  Monongabela  Navigation  Corn- 
paiiy,  for  the  condemnatiou  of  this  structure,  was  heard  in  the  circuit 
court  of  the  United  States  for  the  western  district  of  Pennsylvania  in 
November,  1891,  and  the  value  of  the  work  was  fixed  at  $209,000.  The 
navigation  company  took  an  appeal  to  the  Supreme  Court  of  the 
United  States,  where  the  case  was  argued  at  the  October  term,  1892. 
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^The  judgment  of  the  circuit  court  was  reversed  and  case  remanded 
'witli  ins&uctions  to  grant  a  new  trial. 

V  [Decision.— October  tenn,    1892. — Statement  of  the  case.— MonongabeU  NaTigation    OmpaBr  «. 
United  States.— Appeal  ftrom  and  error  to  the  cironit  coort  of  the  United  States  for  the  ireaiflCB 
.   district  of  Pennsy^ania.- No.  722.— Argaed  October  25,  26,  1892 — ^Decided  March  27,  18»3.] 

In  the  proceedings  taken  under  the  act  of  August  11, 1888  (25  Stat.,  pp.  400, 411,  c 
860),  to  condemn  Lock  and  Dam  No.  7  of  the  Mouongahela  Navigation  Company,  that 
company  is  entitled,  under  the  provisions  of  tiie  tifth  amendment  to  the  Constitii* 
tion,  to  recover  compensation  from  the  United  States  for  the  taking  of  the  frmnchise 
to  exact  tolls,  as  well  as  for  the  value  of  the  tangible  property  taken. 

The  assertion  by  Conj(res8  of  its  pur|)ose  to  take  the  property  which  that  compuiv 
had  constructed  in  the  Monongahela  River  by  authority  of  the  State  of  Pennsylvania 
did  not  destroy  the  i^anchise  granted  to  the  company  by  the  State.    *     •     • 

The  Judgment,  therefore,  will  be  reversed,  and  tiie  case  remanded  with  instmc- 
tions  to  grant  a  new  trial. 

Money  statement, 

Julyl,  1892,  balance  unexpended $161,835.45 

July  1, 1893,  balance  unexpended 161,835.49 


FF8. 

PURCHASE  OP  LOCK  AND  DAM  NO.  6,  MONONGAHELA  RIVER. 

Under  the  act  of  Congress  no  steps  can  be  taken  towards  the  cod 
demnation  of  this  lock  and  dam  until  the  United  States  has  acquired 
title  to  Lock  and  Dam  Ko.  7. 

Money  statement. 

Julyl,  1892,  balance  unexpended $167,000.00 

Julyl,  1«93,  balance  unexpended 167,000.08 


FFg, 

IMPROVEMENT  OF  CHEAT  RIVER,  WEST  VIRGINIA. 

The  river  and  harbor  act  of  September  19, 1890,  contained  an  ajiprv- 
priation  of  $13,000  for  the  improvement  of  Cheat  River*  This  is  the 
only  appropriation  ever  made  for  this  river. 

The  object  of  the  improvement  was  to  make  the  river  navigable  for 
loose  logs,  so  as  to  bring  out  the  immense  supplies  of  timber  found  in 
the  virgin  forests  on  the  Cheat  Kiver  and  its  tiibutaries.  In  its  natonl 
condition  it  was  impossible  to  bring  down  rafts,  and  a  large  percentage 
of  the  loose  logs  was  stranded  among  the  rocks  and  left  there  to  decay. 

The  rough  part  of  the  river  commences  about  3  miles  below  Bowlee- 
burg  and  terminates  at  Beaver  Hole,  16  miles  above  the  mouthy  where 
the  river  emerges  from  Laui'el  Ridge.  The  total  length  of  difficult 
river  is  30  miles.  The  original  project  for  the  improvement  of  the  river 
was  the  removal  of  such  rock  obstructions  as  interfered  with  the  free 
passage  of  logs  on  a  6  or  8-foot  stage  of  water.  At  the  suggestion  of 
lumbermen  and  others  interested  in  the  improvement  of  this  river,  an 
additional  project  was  adopted  of  making  a  low-water  channel  fitun 
near  Bowlesburg  down  the  river,  in  which  logs  could  be  floated  <m  a 
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rise  of  from  2  to  3  feet.  The  improveinent  was  completed  ao  far  as  the 
fimds  available  permitted  in  1892,  sioce  which  time  do  work  has  been 
done.  The  channel  has  been  greatly  improved  and  is  now  in  fair  con- 
dition between  Uowlesburg  and  Oreeu  Island,  a  distAnee  of  20J  miles. 

An  additional  sum  could  be  advantageously  expended  in  removing 
more  rock  irom  the  channel.  Between  Fringle  Bun  and  Green  Island 
3,000  cubic  yards  of  rock,  mostly  iu  the  low- water  channel,  and  betweeu 
Green  Island  and  Forge  Island  7,000  cubic  yards  of  rock  could  be  thns 
removed.  Guide  cribs  should  also  be  constructed  at  the  heads  of  some 
low  bars  to  keep  logs  in  the  channel. 

For  the  excavation  of  rock  and  constniction  of  cribs  the  sum  of 
920,000  could  be  expended  to  advantage. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  PMlip 
Golay,  assistant  engineer. 

[Xztnot  &vin  npott  of  Ur.  I'billp  Golsy.] 

The  booM  bailt  lay  Dewing  &,  Sons,  at  "Shoo  Fly  laUnd."  aboat  6  mtleaabore  the 
month  of  the  river,  was  completed  in  full  accordance  with  tlie  plans  approved  by 
the  SecTetnry  of  Wsr. 

The  State  Line  liailroad  Company  have  completed  the  piers  of  the  railroad  bridge 
at  Point  Marion,  Pa.,  in  full  acconlance  with  the  plan  appTOvetl  by  the  Secretary  of 
Wari  bat  have  not  yet  put  the  aaperatructura  in  place. 

Moneg  statement. 


fAmoQnttbat  can  be  profitably  expended  iofincalycar  ending  JuneSO,  1895    20,000.00 
?  Snbmitted  in  compliance  with  requirements  of  sectiuus  2  of  river  and 
i     harbor  acU  of  1H66  and  1867,  aud  of  sundry  civil  act  of  March  3, 1893. 


Umber  produet  of  Cheat  Siver  for  jrrar  rnUng  Deeemier  SI,  189t. 

...». 

K«c«iv«l 

Pu««dod 

TotsL 

•■'51:  J! 

21  J.  01 

,,11 

I'm,. 

180.  SS 
2.M 

Cm 
MI.  8a 

t,w>Lti 

K.St 

iSli 

110.  S3 

13.0W-8S' 

«i»e 

■ 

EMG  93 157 
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lumber  product  of  Cheat  Eiver  for  twenty  years  ending  December  SI,  189S. 


Date. 


1873 
1874 
187r» 
1870 
1877 
1878 
1879 
1880 
1881 
1882 


Kecoived 

Passed 

by  mills 
at  mouth. 

on 
to  points 

Total. 

of  river. 

below. 

Tont. 

Tom. 

Tons. 

385.00 

128.33 

513. 33 

440.83 

146.95 

587.  78 

340.  83 

113.61 

454.44 

187. 17 

63.06 

250.23  1 

173. 83 

57.95 

231.78  1 

186.67 

62.22 

248.89  , 

233.33 

77.78 

311.11 

425.  00 

141.67 

506. 67 

383. 33 

127.  78 

511.11 

428.33 

142. 78 

571. 11 

1 

Date. 


Tont. 

1883 916.67 

1884 540.83 

1885 5,540.83 

1886 4,627.50 

1887 6,035.83 

1888 3,612.50 

1S89 5.6te.OO 

18)0 3,741.17 

1891 13,310.10 

1892 113,059.55 


Received 

by  mills 

at  mouth 

of  river. 


Passed 

on 

to  points 

below. 


Tons. 

305.56 

180.28 

1,846.94 

1, 509. 17 

2,011.04 

1,204.17 

1, 875. 00 

1.247.06 

665.51 

652.98 


Total. 


Ibns. 

1,222.23 

721.11 

7,387.77 

6,036L«7 

8, 047.  77 

4,816.67 

7,500.00 

4.988.S 

13,  il75.  61 

13,712.53 


F  F  10, 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  this  river: 


March  3, 1879 $10,000 

JnneU,  1880 20,000 

March  3, 1881 25,000 

August  2,  1882 15,000 

July  5,  1884 35,000 

Augusta,  1886 30,000 


August  11,  1888 $25,000 

September  19, 1890 20,000 

July  13, 1892 25,000 

Total 205,000 


The  original  condition  of  the  Allegheny  as  to  depth,  width,  and 
navigability  can  not  be  stated  in  definite  figures,  as  there  is  no  defined 
plane  from  which  to  measure,  both  the  low  water  and  the  elevation 
of  the  river  bed  being  variable.  The  approved  project  for  the  improve- 
ment of  the  river  is  the  removal  of  obstructions  from  the  channel  and 
the  construction  of  low  dams  to  close  double  channels,  and  of  dikes  to 
confine  the  waterway  where  the  river  is  too  wide.  Much  benefit  to 
navigation  has  resulted.  The  late  day  when  the  appropriation  of  July 
13, 1892,  became  available,  rendered  it  inexpedient  to  begin  much  new 
work  during  the  season.  The  work  done  during  the  year  consisted  in 
minor  repairs  to  existing  works  and  the  removal  of  the  bar  in  the 
channel  at  Pithole  Eipple.  The  amount  available  will  be  expended 
during  the  coming  season  in  building  dikes  and  dams  and  removing 
obstructions. 

This  work  has  been  under  the  immediate  supervision  of  Mr,  J.  W. 
ArraS;  assistant  engineer. 

• 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

[Extract  from  report-  of  Mr.  J.  W.  Arras.] 

In  the  river  and  harbor  act  of  July  13,  1892,  there  was  made  an  appropriation  for 
continning  improvement  of  Alleghany  River,  Pennsylvania,  of  $25,000.  At  that  time 
the  matters  nrst  requiring  attention  were  some  miner  repairs  to  existing  works 
which  had  been  slightly  injured  by  ice  during  the  previous  winter,  and  the  removal 
of  the  bar  in  the  onannel  at  Pithole  Ripple,  wJiich  was  begun  in  1891.  After  these 
works  had  been  completed,  and  some  examinations  and  a  survey  made  witii  a  view 
to  determining  on  new  improvements  at  other  points,  it  was  deemed  too  late  in  the 
season  to  commence  the  construction  of  extensive  improvemeuta. 
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REPAIR;  AND  PRB8RNT  CONDITION;  OF  EXISTINO  WORKS. 

Log  ckuUat  Corydon,  Pa.,  £09mile$  above  PiiUburg, — ^The  damage  sustainod' 
work  daring  the  previoas  winter  was  repaired.  The  section  of  raised  sheeti 
taken  up,  the  timbers  and  paving  restored,  and  the  sheeting  again  put  dow 
new  material  was  required.    The  cost  of  labor  was  $35.85. 

Daring  the  past  winter  the  milldam  was  again  damaged  by  an  ice  gorgo 
section  of  the  sheet  covering  of  the  log  chute  raised.  The  repairs  can  be  ma 
small  cost. 

Dam  at  Complanter  Ulands,  t04  miltB  above  Pittsburg, — This  dam  is  in  good 
tion. 

Dam  at  Hickory,  167  milee  above  Pitteburg.— This  dam  is  in  good  condition, 
that  the  abutment  at  4!he  shore  end  has  been  damaged  slightly  by  an  ice  gor| 
will  require  some  attention. 

Dam  at  Pttholr,  14$  miles  above  Pittsburg, — This  dam  is  in  as  good  condition  a 
built. 

Dike  at  Red  Bank,  64  miles  above  Pittsburg, — ^The  paving  of  the  back  slope, 
had  been  damaged  by  the  heavy  ice  gorge  of  the  previous  winter,  was  restorer 
original  condition.    The  cost  of  the  repairs  was  $i56.25. 

The  ice  of  the  past  winter  has  caused  some  damage  to  the  paving  of  the  fron 
of  this  dike,  and  some  repairs  will  be  needed.  It  is  estimated  that  the  cost  y\ 
exceed  $40. 

Dam  at  Nicholsons  Island,  57  miles  above  Pittsburg, — Some  displaced  paving, 
by  the  washing  out  of  some  decayed  ties,  was  restored  at  a  triflin;^  cost.     Wi 
exception  of  about  a  square  of  paving  which  was  scoured  out  during  the  pas 
ter,  the  dam  is  in  good  condition. 

Dam  at  Six  Mile  Island,  6  miles  above  Pittsburg, — ^This  structure  seems  to  be  i 
condition. 

REMOVAL   OF  OBSTRUCTIONS. 

Removal  of  bar  at  Piihole  Ripple,  142  miles  ahote  Pittsburg, — When  work  wi 

g ended  in  tne  fall  of  1891, 500  cubic  yards  of  rock  had  been  removed  from  tli 
perations  were  resumed  09  August  20,  1892,  and  closed  on  October  11,  1892 
bar  was  lowered  to  from  6  to  18  inches  below  the  surface  of  low  water.  . 
material  was  placed  in  the  chute  on  the  left.  In  all,  3240  cubic  yards  of  bo 
and  gravel  were  removed.    The  cost  of  labor  on  this  work  was  $789.28. 

In  the  removal  of  this  bar  there  disappeared  one  of  the  most  objectional 
structions  on  the  Allegheny  River.  Located,  as  it  was,  near  the  foot  of  a  ver 
ripple,  and  directly  in  the  path  of  the  natural  running  ohanuel,  it  compeilei 
gators,  in  order  to  avoid  being  stranded  on  it,  to  follow  closely  the  right  shoi 
order  to  do  this  with  any  degree  of  safety,  it  was  necessary  for  them  to  c 
annually,  considerale  time  and  some  expense  in  the  preparation  of  a  passable 
nel  along  the  shallow  water  and  rocky  bottom  on  that  side.  Now  it  is  safe 
anywhere  in  the  main  channel  chute. 

8URVBT8. 

A  survey  and  map  were  made  of  2  miles  of  the  river  at  Oowanshannock,  1 
miles  above  Pittsburg.    The  object  of  the  survey  was  to  assist  in  determining 
kind  and  location  of  a  dike,  or  dikes,  for  the  improvement  of  the  troublesome 
at  that  plaoe.    Its  cost  was  $126. 81. 

•  ENCROACHMENTS. 

The  small  number  of  complaints  received  from  navigators  during  the  past 
the  best  evidence  that  the  vigorous  action  taken  prior  to  the  close  of  the  las 
year,  against  parties  encroaching  on  the  river,  has  had  the  effect  of  causing 
a  oomplete  cessation  of  this  unlawful  practice.    In  all,  eight  complaints  were  re 
charging  parties  with  violating  the  river  and  harbor  act  of  1890,  but  upon  ii 

§ation  it  was  found  necessary  to  take  legal  steps  in  cases  of  only  about  one- 
iiese.  In  cases  where  injunctions  were  asked  for  by  the  United  States  attorn 
parties  filed  stipulations  with  the  court  agreeing  to  stop  placing  wast^  mat< 
the  stream  pending  the  establishment  of  harbor  lines.  The  United  States 
jury  also  had  an  investigation  made,  and,  including  a  number  of  persons  w 
already  ceased  dumping  material  over  the  bank,'  it  was  able  to  indict  only  tl 
parties.  It  is  quite  probable  that  after  the  establishment  of  harbor  lines 
Government,  little  or  no  difficulty  will  be  experienced  ttom  infractions  of  tl 
In  addition  to  the  improvements  already  made  for  the  safety  and  relief  of  th* 
gation  of  the  Allegheny,  the  project  for  the  expenditure  of  the  money  made  avi 
hy  the  last  river  and  harbor  act  contemplates  the  erection  of  a  low  dam 
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mouth  of  Tionesta  Creek,  and  of  a  dike  or  dikes  at  CowaQshaunock,  and  the  removal 
of  rock  and  other  obstructions  from  the  chanuel  between  Tionesta  and  Pittsburg. 
Considerable  work  of  this  nature  can  yet  be  done  with  great  advantage  to  navigatioa. 
The  localities  tirst  deserving  attention  are  Red  Bank,  where  the  present  dike  shoold 
be  extended,  andTidioute,  where  one  or  more  new  dikes  should  be  constmcted.  Id 
my  last  report  attention  was  called  to  the  extension  of  elackwater  navigation  to  al 
least  20  miles  above  Pittsburg,  and  I  am  still  of  the  opinion  that  no  more  jadicioos 
expenditure  could  be  made.  The  rapidly  growing  local  trade  on  that  portion  (about 
2  miles)  of  the  lower  Allegheny  coming  within  the  influence  of  the  Davis  Island  Pool 
certainly  seems  to  emphasize  the  necessity  of  such  an  improvement. 

Money  statemenU 

July  1, 1892,  balance  unexpended ^ $1,622.U 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000.  tf) 

26,6*»2.15 
June  30;  1893,  amount  expended  during  fiscal  year ,.      3,5^.69 

July  1,  1893,  balance  unexpended. - 23,067.46 

July  1,  1893,  outstanding  liabilities 150. 00 

July  1,  1893,  balance  available 22,907.4« 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    25^  000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18U6  and  1867  and  of  sundry  civQ  act  of  March  3,  1893. 


COMMERCE. 

Since  there  is  no  way  of  ascertaining  the  commerce  of  the  Allegheny  Rirer  except 
by  corresponding  witli  the  various  operators  of  the  valley,  this  report  is  necr«Jtariljr 
only  approximate;  and  until  a  record  of  the  trade  is  kept  at  some  point  it  will  W 
impossible  to  state  whether  there  has  or  has  not  been  ap  increase  in  the  river's  toa- 
nage.  The  following  stat<iment  of  the  principal  commercial  movementH  on  the  river 
during  the  calendar  year  1892  is  believed  to  be  as  complete  as  can  at  preaeut  be  bad: 


Articles. 


Barges 

Bark 

Barrels 

Boat  bottoms — 

Brace  poles 

Cattle  and  horses 

Chock  posts 

Coal 

Fireclay 

Gas  pi|>e 

GeDeral  freight.. 

Gravel 

Hay 


Quantities. 

Tons. 

4.860 

8,215 

900 

28,tt5S 

688 

286 

1,205 

195 

3,120 

450 

1.928 

10, 3  2 

80U 

Articles. 


Qnaatiaas. 


Lath 

Mannre 

Nitroglycerine 

Piles 

Pit  posts 

Kongh  lumber. 

Sand. 

Shingles 

Staves 

Stone 

Timber 


Total 


Ibmt. 

57$ 

«.» 

1 

4.IU 

ft.*r 

«1«B 

9i.m 

4m 

ss 

I«.»l 

104.(03 

SSI  91 


Passengers  carried,  4.627. 

In  addition  to  the  above,  the  followint;  statement  of  the  principal  commercial 
movements  in  the  Allegheny  Harbor  at  Pittsburg  is  given : 


Articles. 


Brick 

Cars, loaded  ... 
Cars,  empty  - . . 

Coal 

Gas  pipe 

General  freight 

Gravel 

Lumber 


Quantities. 


Tout, 

400 

415,449 

98,424 

246,632 

18.fW)5 

2,580 

35,450 

4,700 


Artiolea. 


Manure 

Railroad  ties 

Sand 

Staves 

Vegetables  .. 

Total... 


Qaaatitiea 


1«, 
9. 

lot. 


251 


9si,m 


Passengers  carried,  27,000; 


«b 


EM 


APPENDIX   P  F — ^REPORT   OF   LIEUT.  COL.  STfCKNEY.       2501 

The  timber  <ind  most  of  the  Inmbcr  transported  on  the  Allegheny  River  is  rafted 
at  headwaters  and  floated  to  its  destination.  The  rafts  vary  in  size  from  50  feet  by 
400  feet  above  the  Tionesta  to  70  feet  by  400/eet  below  it,  and  draw  from  1.5  feet  to 
3  feet  of  water.  The  reroaininc  portion  of  the  lomber  and  nearly  all  other  timber 
prodncts,  such  as  shingles,  lath,  poles,  posts,  bark,  etc.,  are  transported  to  down- 
river points  in  the  boat  bottoms  which  aremannfactnred  in  the  Tionesta  and  Clarion 
valleys.  Abont  800  of  these  bottoms  are  annually  built  and  ran  out  of  the  Alle- 
ffheay.  They  are  26  feet  by  176  feet  and  draw  from  8  inches  when  empty  to  16  to 
20  inches  when  loaded.  Their  carding  capacity  is  140  tons.  There  are  also  mann- 
factored  annually  in  the  Tionesta  Valley  90  coal  barges,  about  one-half  of  the  num- 
ber annually  required  by  the  Pittsburg  coal  trade.  All  minerals  and  materials  other 
than  timber  products  are  generally  transported  in  g^ypers  and  flats  drawing  from 
1.5  to  4  feet  and  having  a  carrying  capacity  of  from  75  to  200  tons.  These  guypers 
and  flats  are  usually  towed  by  small  boats.  The  steamboat  Nellie  Hudton  No,*S, 
mnniue  in  the  packet  trade  between  Pittsburg  and  Kittauning,  a  distance  of  45 
miles,  has  a  tonnage  of  200.  * 


F  F  II. 

DAM  AT  HERR  ISLAND,  ALLEGHENY  RIVER,  NEAR  PITTSBURG,  PA. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  this  work: 

Augusts,  1886 $37,500 

August  11,  1888 35,000 

September  19,  1890 35,000 

July  13,  1892 40,000 

Total 147,500 

The  object  of  this  dam  is  to  begin  a  system  of  8la<*kwater  naviga- 
tion on  the  Allegheny  Kiver  and  enlarge  the  harbor  room  at  Pittsbnrg 
to  the  extent  of  the  pool  formed  by  the  dam. 

The  original  project  was  for  a  fixed  dam,  bat  in  compliance  with  the 
reqaest  of  the  authorities  of  Pittsburg  and  Allegheny  City  the  Secre- 
tary of  War  has  ordered  that  the  dam  at  Herr  Island  be  made  a  mov- 
able one.  This  change  in  design  necessitated  a  corresponding  change 
in  the  estimated  cost  of  the  work.  The  estimate  made  by  the  late  Lieut. 
Col.  William  E.  Merrill  was  $600,000. 

Much  delay  in  commencing  the  work  was  caused  by  suits  brought  by 
the  riparian  owners,  but  by  a  change  of  location,  so  that  the  lock  was 
placed  out  55  feet  from  the  bank  to  provide  a  passage  way,  the  ripa- 
rian owners  were  satisfied  and  their  opposition  was  withdrawn.  The 
land  necessary  for  the  lock  and  dam  has  been  acquired  and  all  legal 
questions  as  to  damages  to  adjoining  property  settled.  Observations 
of  the  current  and  water  levels  have  been  taken  and  borings  made 
for  the  purpose  of  determining  the  character  of  the  river  bed.  Prepa- 
rations have  been  made  and  material  obtained  for  the  construction  of 
the  cofferdam  for  the  lock,  which  will  be  built  during  the  low  water 
season. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  J.  W. 
Arras,  assistant  engineer. 

OPBBATIONS  DURIKO  THE  FISCAL  TBAB. 

[Extract  from  report  of  Mr.  J.  W.  Arras.] 

At  %ht  close  of  the  last  fiscal  year  there  was  still  pending  in  the  circnit  conrt  of 

the  United  States  the  salt  for  damages  to  the  property  abutting  on  the  site  of  the 

proposed  lock.    Evidence  had  been  procured,  and  preparation  made  for  the  Govem- 

.ment*t  defense,  but  late  in  the  season  of  1892  the  case  had  not  yet  been  given  a  hear- 
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i&g.  At  this  disco iiragiDg  state  in  the  history  of  this  mach-delayed  improvem^it  a 
suggestion  was  made  tbat  the  Gk)Yernment  agree  te  constract  its  walls  a  snfficieiit 
distance  from  the  bank  of  the  river  to  permit  the  riparian  owners  back  of  them  to 
use  their  landings,  and  that  the  latter  withdraw  their  snit.  This  plan,  in  ita  ten- 
dency to  end  the  litigation  and  thereby  to  remove  all  obstmctions  to  tho  oonstnie- 
tion  of  the  dam,  seemed  to  meet  with  general  favor,  and  the  suggestion  was  imme- 
diately followed  by  a  formal  proposition  by  the  plaintiffs  in  the  suit,  whioh  hasainoe 
been  accepted  by  the  Government. 

The  land  necessary  for  the  look  and  dam  having  been  acquired,  and  sll  legal  qnee- 
tions  as  to  damages  on  adjoining  property  settled,  preparations  were  made  to  com- 
mence the  work  of  constructing  the  lock.  The  material  for  the  cofferdam  for  the 
lock,  and  for  the  cribs  for  its  protection  against  ice  and  floods,  has  been  engaged, 
and  a  part  of  it  delivered  at  the  site  of  the  work.  Operations  on  the  constmetioB 
of  the  cofferdam  will  begin  at  once,  and,  considering  tne  season  of  year,  rapid  prog- 
ress should  be  made  on  the  work. 

Some  other  preliminary  work  has  also  been  done.  Water  gauges  were  erected  and 
a  record  of  their  readings  kept.  Observations  td  determine  the  exact  <5our8e  of  iht 
current  at  the  site  of  the  dam  were  taken.  Borings  were  made  in  the  river  bed  on 
the  line  of  the  dam  to  determine  the  character  of  the  foundation.  The  holes  were 
drilled  to  the  depth  of  30  feet  below  the  level  of  the  Davis  Island  pool.  Only  day, 
gravel,  and  sand  were  encountered.  From  reports  of  persons  who  have  drilled  dtep 
wells  in  the  vicinity  of  the  lock,  rock  is  found  at  about  45  feet  below  the  Davis  I»- 
iMid  pool  level. 

The  lot  for  lock  buildings  has  also  been  cleared  of  the^  rubbish  which  has  accnmii- 
lated  on  it  during  the  time  it  has  not  been  in  use. 

Money  statement 

July  1, 18d2,  balance  unexpended $$8,696.85 

Amount  appropriated  by  act  approved  July  13,  1892 40,000.00 

108,696.85 
June  30,  1893,  amount  expended  during  fiscal  year 93L21 

July  1, 1893,  balance  unexpended 107,765.64 

July  1,  1893,  outstanding  liabiUlies « 145.60 

July  1, 1893,  balance  available 107,630.04 

{Amount  (estimated)  required  for  completion  of  existing  project 484, 500. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1895  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  amd  of  sundry-civil  act  of  H aroh  3, 1893. 


P  F  12. 


IQE  HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER,  OHTO. 

The  following  is  a  statement  of  the  ainoant  and  date  of  all  appropri- 
ations for  the  work: 


Augusts,  1886 ^..  37.500 

August  11,  1888 60>000 

September  19,  1890 90,060 

Total 327,500 


March  3, 1879 $30,000 

June  14,  1880 50,000 

March  3, 1881 30,000 

August  2,  1882 40,000 

July  5,1884 60,000 

The  ice  harbor  is  the  lower  pool  of  the  Mnskingmn  Biver,  which  has 
been  created  by  the  slackwater  dam  at  Marietta,  and  the  object  <rf  the 
work  under  consideration  is  to  build  a  pass  way  through  this  daia,.of 
such  si2e  as  will  permit  Ohio  Biver  packets  and  coal  fleete  to  take 
refuge  from  ice  in  this  pool.  The  passway  in  question  consists  of  » 
large  lock,  which,  owing  to  the  local  concUtioBS  controlling  the  only 
available  site,  was  built  with  independent  axes  of  entrance  and  exit, 


_ 
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pass  the  bridge  by  flanking  over  to  the  other  side  of  the  river  and  goinj^  throng 
the  old  draw.    I  would  recommend  that  the  amount  of  $10,000  be  appropriated,  mad 
if  this  is  approved  will  place  it  in  my  estimate  in  annnal  report. 
Very  respectfully,  yoor  obedient  servauty 

Amos  Sticknet, 
Lieut,  Colonel  of  Emgineer%, 
Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineers,  U,  S,  A. 

The  question  relating  to  the  changing  of  the  bridge  belong^ing  to 
the  Baltimore  and  Ohio  Southwestern  Bailroad  Company  shonld  be 
settled  in  some  way,  in  order  that  the  lock  might  be  entered  by  tlie 
Ohio  Eiver  boats  and  the  pool  above  utilized  as  an  ice  harbor,  in 
accordance  with  the  purpose  for  which  the  lock  was  built.  The  bridge 
as  it  now  stands,  crossing  the  Muskingum  Eiver  just  below  the  lock, 
has  a  draw  on  the  side  of  the  river  opposite  to  the  lock,  the  side  where 
the  old  lock  was  located.  The  railroad  company  have  declined  to 
place  a  second  draw  in  their  bridge  for  passage  into  the  new  lock, 
arguing  that  it  should  be  done  by  the  United  States,  on  account  of 
the  United  States  having  changed  the  channel  away  from  the  side  of 
the  river  where  they  had  provided  a  draw.  I  would  suggest  that  the 
matter  might  be  settled  by  Congressional  act  authorizing  the  Secretary 
of  War  to  have  the  bridge  changed  under  an  agreement  with  the  rait 
road  company  and  appropriating  such  amount  as  might  be  necessary 
to  make  the  change,  estimated  by  the  late  Col.  Merrill  at  $30,000,  with 
the  proviso  that  the  matter  should  be  brought  before  the  United 
States  courts  for  a  decision  as  to  whether  the  change  should  be  made 
at  the  expense  of  the  United  States  or  the  railroad  company,  and  in 
case  it  was  decided  that  the  cost  should  be  botne  by  the  railroad 
company  said  company  should  reimburse  the  United  States  for  the 
money  expended. 

Commercial  statistics  are  attached  to  the  report  for  operating  and 
care  of  locks  and  dams  on  the  Muskingum  River. 

Money  statement. 

July  ly  1892,  balance  unexpended : ••         160.78 

June  30, 1893,  amount  expended  daring  fisoal  year 10.10 

Joly  1, 1893,  balance  unexpended 40.fi8 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10^  000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 


F  F  13.    . 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO. 
liOOES  AT  ZANBSVTLLB  AND  TAYLORSVTLLB. 

A  snrvey  of  the  river  was  ipade,  covering  a  distance  of  4^,400  feet 
between  the  head  of  the  canal  at  Zanesville  and  a  point  500  feet  above 
the  old  lock,  to  obtain  information  as  to  the  best  plan  for  the  recon- 
struction of  the  locks  at  that  point.  The  lock  at  Taylorsville  is  now 
practically  completed,  with  the  exception  of  the  machinery  for  operat- 
ing the  ^ates;  but  this  lock  can  not  be  made  available  until  a  draw  is 
placed  in  the  county  bridge,  just  below  it.    The  commissioners  of  Mas- 
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3.  - 


kiiignm  County,  to  whom  the  bridge  belongs,  were  ordered  to 
it,  but  thus  far  have  not  done  so. 

With  regard  to  the  recoustructioii  of  the  lock  at  Zanesville 
lias  been  held  in  abeyance  for  some  time,  I  would  say  that  Col. 
my  predecessor  in  charge  of  this  work,  was  undecided  as  to  ^ 
the  lock  should  be  reconstructed  in  its  present  location  or  at 
further  up  the  river,  which  would  permit  the  abandonment  of  tl 
part  of  the  canal. 

In  order  to  determine  the  advisability  and  practicability  of 
the  lock  in  a  more  favorable  location,  a  survey  of  the  locality  h 
made.  From  the  report  of  Mr.  Moeser,  Assistant  Engineer,  an 
of  which  is  appended,  it  would  appear  probable  that  it  would  b< 
to  retain  the  present  location.  A  plan  for  reconstruction  of  t 
will  be  presented  after  further  study  of  the  subject. 

This  work  has  been  under  the  immediate  sui)ervi8ion  of  Mr.  I 
Moeser,  Assistant  Engineer. 

OPKKATIONS  FOR  THB  FISCAL  TSAB. 
[Extract  horn  the  report  of  Mr.  Edmand  Moeser.1 

This  work  is  carried  on  nnder  the  appropriation  of  August  11,  1888,  for 
Btmotion  of  a  lock  at  Taylorhville  and  the  reconstruction  of  the  lock  at  Zi 
Ohio. 

At  the  beginning  of  the  year  the  work  yet  to  be  done  at  tlie  new  Taylors^ 
was  to  build  lower  gates,  complete  lock  ludders  and  gate-operating  machii 
to  build  a  guiding  crib  above  the  river  wall.  The  lower  gates  were  finii 
placed  in  position  and  lock  ladders  made.  As  the  lock  can  not  be  used  uut 
18  placed  in  the  Taylorsville  and  Duncans  Falls  bridge,  it  was  thought  un; 
to  make  gate  machines  or  build  a  crib  above  the  lock  until  thoy  are  neede< 

Under  that  part  of  the  appropriation  relating  to  the  reconstruction  of  tli 
Zaneeville,  a  complete  survey  was  made  in  November  and  December,  189' 
point  500  feet  below  old  lock  No.  10  to  the  head  of  the  canal  at  Zauesvil 
tance  of  4,400  feet. 

The  following  facts  are  developed  by  this  survey : 

(1)  A  lock  built  at  any  point  above  the  site  of  the  existing  lock  must  be 
on  piling. 

(2)  The  foundations  of  the  pivot  and  rest  piers  of  the  Sixth  Street  B] 
built  on  timbers  and  are  too  high  to  ))onnit  of  a  lower  pool  channel  betwe 
it  would  therefore  bo  necessary,  in  case  the  lock  is  located  at  any  point  a 
bridge,  to  rebuild  the  pivot  pier  and  at  least  one  of  the  rest  piers. 

(3)  The  Taylorsville  dam  should  be  raised  2  feet  in  order  to  maintain  a 
depth  in  lower  approach  to  new  lock. 

(4)  A  part  of  the  canal  must  undoubtedly  be  retained,  as  the  dam  is  sii 
the  nead  of  what  is  called  the  ''Falls  of  the  Muskingum;''  the  shortest 
canal  around  these  falls  would  be  1,700  feet  in  length  The  length  of  th< 
canal  is  3,900  feet.  In  view  of  these  facts,  and  for  the  reason  that  the  pre 
is  founded  on  rock  and  there  would  be  no  dif)i<:ulty  in  rebuilding  and  ma kii 
class  lock  of  it  at  a  moderate  expense,  I  would  respectfully  recommend  thai 
taken  to  reconstruct  the  lock  at  its  present  location.  The  work  necesss 
complish  this  is  the  suppression  of  one  chamber  in  the  combined  lock,  \ 
stone  in  upper  walls  to  build  buttresses  and  strengthen  lower  lock  waUi 
cylindrical  valves  at  upper  end  and  balanced  valves  at  lower  end  of  sin 
build  new  upper  gates  and  rebuild  lower  gates.    The  estimated  cost  is  $17, 

The  cost  of  building  a  new  lock  between  the  Sixth  Street  and  Thij 
bridges  ia  estimated  at  $85,000;  this  does  not  include  cost  of  alterations  U 
dredging  channel  below  lock,  or  raising  dam  at  Taylorsville. 

Commercial  statistics  are  attached  to  the  report  for  operati 
care  of  locks  and  dams  ou  Muskingum  River. 

Money  statement. 

July  1, 1892,  balance  unexpended $ 

June  30,  1Q93,  amount  expended  during  fiscal  year 

July  1, 1893;  balance  unexpended • ••.. 
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F  F  14. 
OPEEATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  MUSKINGUM  RIVER,  OHIO. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropri- 
ations and  allotments  for  this  work : 


Auflrnst  5, 1886,  appropriated  $20, 000. 00 

J  uly  21, 1887,  allotted 190, 000. 00 

AogUAt  13,  1888,  aUotted ....  177, 623. 00 

July  1,  1889,  allotted 232,080.00 

July  19,  1890,  allotted 195,  665. 00 

June  1, 1891,  allotted 20,  000. 00 

July  8,  1891,  allotted 155, 200. 00 


November  10, 1891,  allotted.  $39, 980. 00 

November  25,  1891,  allotted.  1, 200. 00 

December  10,  1891,  allotted.  1, 200. 00 

January  5,  1892,  allotted 12, 241. 54 

August  3,  1892,  allotted 42, 919. 47 

Total 1,088,109.01 


As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locks 
were  built  on  the  Muskingum  River,  furnishing  continuous  navigation 
for  91  miles  from  the  Ohio  River  at  Marietta  to  Dresden,  where  a  con- 
nection was  made  with  the  Ohio  Canal  near  its  middle  x>oint,  this  canal 
extending  from  the  Ohio  River  at  Portsmouth  to  Lake  Erie  at  Cleve- 
land. According  to  old  reports  from  the  State  board  of  public  works, 
the  locks  were  built  with  a  length  between  hollow  quoins  of  180  feet 
and  a  clear  width  of  36  feet,  except  the  upper  lock  between  Zanesville 
and  Dresden,  which  had  a  length  of  120  feet  and  a  clear  width  of  22 
feet.  The  lifts,  as  reported,  varied  from  8  feet  10  inches  to  12  feet  1 
inch,  but  measurements  made  since  the  United  States  took  charge  show 
that  none  of  the  above  dimensions  were  strictly  accurate.    The  work 

.  cost  the  State  of  Ohio  about  $1,500,000.  The  lock  and  dam  above 
Zanesville  is  now  in  a  state  of  ruin,  but  the  76  miles  of  slack  water  be- 
tween the  Ohio  River  and  Zanesville  have  always  been  maintain^; 
on  this  piece  of  river  there  are  10  dams,  11  locks,  and  5' lateral  canals, 
with  a  total  length  of  3%  miles. 

The  locks  and  dams  were  about  worn  out  when  they  passed  into  the 
hands  of  the  United  States  in  April,  1887,  and  a  general  reconstruction 
was  unavoidable.  This  work  was  very  greatly  retarded  and  cost  of 
reconstruction  much  increased  by  the  extraordinary  rainfalls  during  the 
progress  of  the  work  in  1890.  Again  in  1893  the  floods  were  even  more 
numerous  and  excessive,  the  Muskingum  and  Licking  rivers  reaching 
a  phenomenally  high  stage,  and  causing  damage  to  embankments,  canal 
banks,  and  some  of  the  old  dams.  During  the  flood  in  May  of  this  year 
about  70  feet  of  the  old  dam,  'No.  6,  at  Stockport,  was  carried  away 
with  a  portion  of  the  old  abutment,  and  the  embankment  back  of  the 
abutment  at  dam  No.  8  was  only  saved  by  prompt  and  energetic  ef- 
forts. At  a  number  of  the  dams  on  this  river  there  are  dangerous 
washes  of  the  banks  below  the  dams,  and  at  each  recurrence  of  flood 
stages  much  anxiety  is  felt  with  regard  to  the  possibilities  of  the  river 
going  around  the  abutments.  These  banks  should  be  protected  to  pre- 
vent great  damage  and  costly  repairs.    The  greatly  improved  condi- 

.  tion  of  the  river  was  fully  demonstrated  during  fclie  past  low-water  sea- 
son, when  a  navigable  depth  of  0  feet  was  maintained.  During  the 
year  there  was  entire  suspension  of  navigation  of  only  forty-flve  days, 
which  was  due  to  ice  and  submergence  of  locks  during  floods.  AU  the 
repairs  contemplated  for  the  year  were  completed  and  incidental  repairs 
made  as  required.  This  work  has  beeu  under  the  immediate  supervi- 
sion of  Mr.  Edmund  Moeser,  assistant  engineer. 
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OPERATIONS  DURING  THE  FISCAL  YEAR. 

[Extract  from  tbo  report  of  ^fr.  Edmund  Moeser.] 

All  work  of  repairs  as  proposed  in  the  project  for  the  year  has  been  completed  and 
such  incidental  work  done  as  was  necessary  to  maintain  the  navigable  condition  of 
the  river.  On  account  of  the  river  being  obstructed  by  ice,  through  navigation  was 
suspended  from  December  24,  1892,  to  February  1,  1893;  abiding  to  this  the  number 
of  <lays  the  locks  were  submerged  by  Hoods,  there  was  an  entire  suspension  of  navi- 
gation for  a  period  of  forty-live  days.  The  failure  of  a  part  of  the  old  portion  of  Dam 
No.  6,  Stockport,  made  the  lock  useleSs  until  a  coffer  could  be  placed  around  the  break ; 
work  on  the  coffer  was  commenced  May  20,  but  owing  to  frequent  interruptions  by 
high  water  it  was  not  completed  until  the  latter  part  of  June. 

The  spring  of  1893  was  plienomenal  for  floods,  and  the  bigh  water  did  considerable 
damage  to  embankments,  canal  banks,  and  sheeting  on  old  dams,  all  of  which  should 
be  repaired  before  another  winter. 

Duriug  the  protracted  low-water  season  of  1892  the  improved  condition  of  the 
river  since  the  United  States  assumed  control  was  fully  demonstrated  by  the  fact 
that  a  6-foot  depth  was  available  in  the  Muskingum,  when  all  boats  on  the  npper 
Ohio  River  were  compelled  to  lay  up  on  account  of  low  water.  At  no  time  during 
the  season  were  any  of  the  dams  out  of  water,  a  fact  that  speaks  well  for  their  tight 
condition. 

The  greatest  obstruction  to  successful  navigation  on  the  Mnskingum  River  is 
caused  by  the  Baltimore  and  Ohio  Southwestern  Railroad  bridge  at  Marietta,  and 
the  highway  bridge  over  the  river  at  Taylorsville.  The  delay  and  danger  of  making 
a  crossing  from  the  lock  on  the  left  side  to  the  draw  on  the  right  side  of  the  river 
at  Marietta  would  be  obviated  if  the  present  fixed  channel  span  was  replaced  by  a 
draw.  Lock  No.  1  would  then  be  available  to  Ohio  River  craft,  and  the  object  for 
which  it  was  built  attained.  The  absence  of  a  draw  in  the  bridge  just  below  the 
new  lock  at  Taylorsville  makes  the  lock  useless;  boats  are  therefore  compelleil  to 
use  the  lateral  canal  at  this  ^lace.  The  cost  of  maint-aining  more  than  a  mile  of 
canal  and  the  delay  in  the  time  required  for  boats  passing  this  place  would  be 
avoided  if  the  desired  draw  was  inserted. 

LOCKS  AND  DAMS. 

Lock  and  Dam  Xo.  /,  Marietta. — The  bottom  of  the  mill  race,  back  of<tho  land  wall 
of  lock,  was  covered  with  a  layer  of  gravel  and  paved  for  a  distance  of  70  feet  with 
stone  set  in  ceuieut  mortar.  A  face  wall  85  feet  in  length  was  built  below  the  head 
wall  of  race  to  retain  earth  Imnk,  and  a  dry  wall,  70  feet  in  length,  was  bnilt  to 
hold  earth  fill  in  area  at  lower  end  <if  lock,  between  wall  and  mill  race.  A  leak  in 
crib  below  lock  was  stopped  by  refilling  crib  with  ti^ht  material.  A  number  of 
piles  were  driven  in  the  river  above  the  railroad  bridge  lor  the  protection  of  boats 
compelled  to  cross  between  dam  and  bridge,  from  lork  on  left  side  to  draw  on  right 
side  of  river.  The  i)iling  obstructing  lower  approach  to  lock  were  cut  off  at  bed  of 
river  with  dynamite.  The  dam  wjw  backed  with  gravel  taken  from  pool  above  dam 
and  with  stone  taken  from  old  coffers  at  lock.  This  lock  was  built  under  appro- 
priations for  Muskingum  ice  harbor  lock,  and  though  incomplete,  owing  to  ina<le- 
quate  ax)propriation8,  it  has  been  successfully  operated  during  the  past  year  in 
connection  with  the  system  of  locks  on  the  Muskingum  River.  Capstans  for  tem- 
porary use  in  operating  the  gates  were  placed  on  the  walls.. 

Lock  and  Dam  Xo.  J,  Dcvols. — At  the  beginning  of  the  fiscal  year  the  lock  was 
open  to  navigation,  although  the  repairs  were  not  completed.  During  the  year  220 
feet  of  the  lock  walls  were  raised  3  feet,  a  guiding  crib  «»0  feet  in  length  was  bnilt 
below  the  lock,  and  the  loekkeeper's  house  was  thoroughly  repaired  and  placed  in  a 
habitable  contlition.  This  work  was  completed  December  1,  1892;  ladders,  well 
plates,  check  post-s,  and  machines  for  operating  the  gates  were  then  made  and 
placed  on  the  lock  walls.  To  entirely  complete  repairs  to  this  lock,  there  remains 
50  feet  of  coping  to  dress  ba^ik  flush  with  chamber  face  of  lock,  and  a  small  amount* 
of  concreting  on  old  walls  to  stop  leaks;  other  repairs  necessary  at  this  place  are 
reahceting  25  feet  of  top  of  dam,  replacing  )»art  of  crib  extension  to  right  abutment, 
and  minor  repairs  to  embankment  back  of  abutment. 

Lock  and  Dam  Xo.  .?,  fjOwelL — With  the  exception  of  guiding  piles  placed  above 
and  below  the  two  bridges  over  the  canal,  the  work  at  this  place  was  limited  to 
some  minor  details  in  connection  with  the  lock,  and  incidental  repairs  to  canal  bank. 
Cover  plates,  gate-operating  machinery,  lock  ladders,  and  wrought-iron  check  posts 
were  made  and  i)laced  on  lock  walls.  No  repairs  were  made  to  the  dam,  as  nothing 
was  necessary. 

lA>ck  and  Dam  Xo.  4,  Beverly. — Guiding  piles  were  driven  above  and  below  bridge 
over  canal.    The  canal  bank  at  head  of  lock  was  refilled  to  i\  loved  with  the  top  of 
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the  lock,  and  planted  in  grass.  An  earth  fill  was  made  back  of  guard- gate  abatment 
at  head  of^  canal,  to  prevent  the  river  from  cutting  around  the  gates.  Small  repairs 
were  made  to  paving  on  embankment  at  right  abutment. 

Check  posts,  lock  ladders,  and  machines  for  operating  ^tes  were  made  for  tb« 
lock.    The  dam  is  in  good  condition  and,  with  the  exception  of  a  small  amoant  of      '^ 
backing  placed  at  the  right  end,  no  repairs  were  necessary. 

The  foHowing  work  remains  to  be  done  at  this  place:   Rebnilding  guiding  crib        \\ 
below  river  wall  of  lock;  rebnilding  a  retaining  wall  at  head  of  canal,  which  failed 
during  the  wintet  floods;  resheeting  spill  dam  at  head  of  canal,  the  sheetiog  beini: 
decayed  and  worthless,  and  making  repairs  to  extension  and  embankment  at  right 
abutment. 

Lock  and  Dam  No,  6,  Luke  Chute. — The  lock  was  open  to  navigation  May  6, 1892; 
at  that  time  the  repairs  were  not  complete,  as  310  feet  of  the  lower  end  of  the  walls 
remained  to  be  raised  to  standard  ^ard ;  the  3  feet  of  height  reouired  were  laid 
with  rubble  concrete,  the  top  and  sides  being  finished  with  a  thin  layer  made  with 
one  part  best  Portland  cement  to  one  part  sand.  This  work  has  been  perfectly 
satisfactory,  and,  as  compared  with  other  coping  laid  on  Muskingum  River,  the 
cost  was  about  one-half. 

The  work  of  completing  the  walls  was  resumed  August  25  and  completed  in  Sep- 
tember. Machines  for  operating  gates,  check  posts,  and  six  new  levers  for  operating 
slide  valves  on  lower  gates  were  made.  The  repairs  to  dam  were  completed  by 
sheeting  the  slope  for  a  distance  of  72  feet;  low  places  in  the  crest  of  dam  were 
raised  to  a  uniform  level,  and  all  empty  cribs  filled  with  stone.  The  pavinic  on  the 
downstream  slope  of  embankment  at  left  abutment,  which  had  failea,  was  rebnilt 
for  a  distance  of  40  feet.  The  project  for  next  season  is  to  repair  damage  done  by 
recent  floods,  as  rebnilding  part  of  guiding  crib  at  head  of  lock  and  embankment  at 
abutment,  and  to  rebuild  an  old  guiding  crib  below  lock;  to  finish  concreting  and 
pointing  old  lock  woIIh,  and  to  complete  terreplein  of  lock. 

Lock  and  Dam  No.  6,  Stockport — With  the  exception  of  the  making  of  well  plates, 
cheek  posts,  and  lock  ladders,  no  work  was  done  on  the  lock,  which  is  in  first-clMe 
condition.  The  lockkeeper's  house,  which  was  entirely  worthless,  wae  extensively 
repaired. 

During  the  month  of  May,  a  section  of  old  dam  next  the  abutment,  70  feet  io 
length,  was*  destroyed,  and  the  superstructure  of  the  old  abutment  was  so  badly 
damaged  at  a  point  about  2  feet  below  the  comb  of  dam  that  the  top  of  the  abut- 
ment fell  into  the  river  a  few  day?  after  the  dam  went  out.  Prompt  measures  were 
at  once  taken  to  place  a  brush  cofi'er  around  the  break,  but  continued  rains  and 
high  water  delayed  the  work  so  that  the  coffer  was  not  completed  until  the  doee  of 
June. 

The  proposed  work  for  this  season  is  to  grade  area  back  of  lock  wall,  and  to  rebuild 
abutment  and  about  90  feet  of  dam. 

Lock  and  Dam  No,  7,  McConnelnHlle. — Guiding  piles  were  driven  above  and  below 
the  bridge  over  canal.  The  Government  bridge  over  canal  was  made  serviceable  by 
making  a  new  turntable,  renewing  the  floor  of  bridge,  and  rebuilding  appronchee. 

Operating  machines,  cover  plates,  check  posts,  and  lock  ladders  were  made  for 
the  lock. 

A  section  of  the  dam,  40  feet  in  length,  was  rebuilt,  and  new  sheeting  placed  oa 
the  lower  apron  for  a  distance  of  ICS  feet.  All  cavities  in  dam  were  refilled  with 
stone. 

In  the  boat  and  store  yard  two  new  center  dumping  scows,  for  use  with  the  Ma»- 
kingum  River  dredge,  were  built.  The  principal  features  of  these  scows  are  proper 
ventilation  alongside  of  the  bins,  a  pair  of  vertical  trusses  extending  AiU  length  in 
the  hold  of  each  scow,  and,  in  place  of  the  usual  dumping  shaft,  a 'box  girder  of 
suffifient  strength  to  carry  the  load,  and  inclosing  the  apparatus  for  operating  doors. 

Lock  and  Dam  No,  8,  Eofileport, — A  leak  through  the  river  wall  was  stopped  by 
backing  river  side  of  wall  from  dam  to  head  of  lock  with  gravel  and  stone.    Cover 

Slates,  lock  ladders,  and  iron  check  poste  were  made  for  the  lock.  No  work  oo  Um 
am  was  necessary.  From  observations  taken  during  the  past  year  the  advantage 
of  the  slope  dam,  at  this  place,  over  the  former  step  was  shown.  The  new  elope  wts 
built  in  1891,  and  the  efi'ect  has  been  to  cause  a  deposit  at  the  foot  of  the  dam  along 
its  entire  front,  adding  greatly  to  its  stability.  The  continued  high  water  that 
prevailed  during  the  past  winter  and  spring  was  disastrous  to  the  embankment  back 
of  the  right  abutment  and  terreplein  of  the  lock ;  the  downstream  slope  of  the  em* 
bankment  at  abutment  failed,  and  a  breech  in  the  embankment  was  only  averted 
by  bard  and  persevering  work. 

The  work  to  be  done  at  this  place  during  the  present  season  ia,  repairs  to  embank- 
ment, terreplein  and  lock,  rebuilding  guiding  crib  at  head  of  lock,  and  part  of  crocs 
crib  at  lower  end  of  lock^  and  repairing  the  lockkeeper's  houaei  which  i«  ina  dilapi- 
dated  condition. 


MvikivguHi  Siver  lea$e»for  year  tnding  April  30,  1893. 
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Detailed  ataiemsnt  of  erpenees  incurred  oh  MusJeingum  Rivfr,  under  the  appropriation  for 
operating  and  care  of  canaU  and  other  works  of  navigation,  fo9'  the  fiscal  year  ending 
June  30,  IS9S. 

GENERAL  ADMINISTRATION. 


Jaly 

Aufniat.... 
September. 

October 

November. 
December . 
JanuAry... 
February.. 

March 

AprU 

May 

Jaue 


TotiU. 


llonth. 


July 

AtlgUBt  — 

Sept**mber. 

Oi'tober 

Noverabur  . 
December.. 
Jauaary  ... 
February . . 

March 

April 

May 

June 

Total 


Salaiiac 


Look-keep- 
'  eta,  bridj^e- 
Offioe     1     tender, 


force. 


$380.00 
605.00 
38U.00 
380.00 
425.00 
505.00 
525.00 
305. 00 
305.00 
405.00 
305.00 
305.00 


4,725.00 


gauge<read- 

er,  and 
watchman. 


#644.00 
589.00 
644.00 
644.00 
644.00 
683.50 
661.00 
649.00 
640.67 
631.33 
659.00 
659.00 


7,748.50 


Plant 


First 
coat 


$2.60 
1,933.94 
729.76 
718. 91 
489. 2H 
400.45 
8.40 
111.50 

20.36 
459.60 
293.89 
101.40 


5,269.09 


R«pain. 


$4.65 
9.65 

14.40 
9.36 

14.83 
3.00 
2.63 

10.10 
1.23 

64.67 
9.03 


143.45 


Month. 


Repairof'o„„  ,,^ 
buildings.,  S"PP"«*- 


$44.71 

122.36 

130.00 

2.14 


321.03 
135.75 


$18.33 
42.15 
26.24 

9.46 
13.08 
22.47 
28.24 
55.45 

2.20 
16.22 


755.99 


233.84 


Transpor- 
tation. 


$3.87 
4.85 

20.70 
5.33 
3.00 

27.18 
.25 


1.75 
'*.*25' 


Miacel. 
laneous. 


$108. 81 
44.38 
49.73 
49.98 
76.53 
37.78 
26.  «3 
23.08 
50.18 
69.10 
64.34 
27.58 


67.13 


628.32 


TotaL 


$1, 162. 16 
3,128.97 
1,909.54 
1,939.40 
1,796.72 
1, 681. 47 
1,252.35 
1, 154. 13 
1,021.39 
1,966.95 
1,466.26 
1,092.98 


19,871.32 


IT.  S.  DREDGE  MALTA. 


Jnly , 

August..-.. 
Sepi<»mb€r . 
October — 
November . 
December. 
January  .. 
February . 

March 

April 

May 

June 


Month. 


Salaries. 


$284.26 
532.70 
573.36 
736.86 
537.40 
580.72 
50.00 


225.00 
397.37 
484.25 
.^m  76 


Equip- 
ment. 


$76.09 

16.05 

9.83 

14.10 


1.25 
'8.66 


Supplies. 


Total 


4,891.68  I      125.92 


$9.30 
24.95 
98.78 
65.89 
46.00 
39.25 


5.95 
32.50 
32.80 
30.75 

395.17 


Repairs. 


$33.59 
73.14 
40.17 

172.99 
19.63 
48.68 


89.79 

144.79 

56.81 

97.25 


776.84 


Towboat. 


$240.00 
560.00 
600.00 
620.00 
600.00 
440.00 


3,060.00 


Total. 


$567.15 

1,266.88 

1,328.36 

1,605.57 

1,217.13 

1,058.65 

50.00 

89.79 

376.99 

486.68 

•22.90 

579.51 


9,249.61 
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Detailed  statement  of  eocpenses  on  Muskingum  Hiver,  etc, — Cuntinaed. 

U.  S.  STEAMER  VEGA. 


Month. 


AngoBt 

September 

October 

Kovember 

December .^ 

Jannary 

Febroarj'^ 

March 

April 

May 

June -. 

Total 


Salaries. 

Equip* 
~  ment. 

Supplies. 

Bepairs. 

TOtaL 

$179. 25 
348.33 

$15.71 

20.40 

29.35 

8.15 

24.10 

$30.46 

11.20 

28.88 

300.60 

100.57 

$215.42 

379. 98 

354.60 
348.33 

$1.35 

U4.18 
6S7.08 

330. 05 

454.72 

68.25 

68.25 

73.75 

1 

4.88 

30.03 

20.08 

12.92 

.50 

78.61 

109.97 

J. ••••..•.. 

140.00 

357.50 
357.50 

7.62 

43.75 

19.40 

2.50 

390.85 
389.83 

SCO.  38 

963.38 

2, 887. 91 

8.97 

133.36 

54L02 

8,571.21 

LOCK  AND  DAM  NO.  L 


July 

Aujmst  — 
September 
November 
December. 
February . 

April 

May 


Total 


Month. 


Labor. 


$22.50 
291. 16 


7.38 
7.20 
5.76 
24.02 
9.72 


867.74 


Material. 


$16. 74 

27.50 

1.00 


15.70 


60.94 


Snpp1i< 


$3.64 


3.64 


TotaL 


$39.24 

318.06 

1.00 

7.38 

7.20 

5.76 

27.66 

25.42 


412.33 


LOCK  ANb  DAM  NO.  2. 


July 

August  — 
September 
October  — 
November 
February . . 

March 

April 

May 

June 


Total 


$4.80 
32.05 

177.11 
1,270.67 

266.25 
34.38 


6.48 
28.98 
42.88 


1,863.60 


$0.25  ' 

223.' 25 $4.'i6 

10.80          13.81 
.70   

62.' if, 2.*6o 

287.17  1       10.41 


$S.fl6 

82.06 

404.46 

1, 294. 78 
201195 
84.88 
54.17 
6.48 
28.98 
42.88 


2,170.U 


LOCK  AND  DAM  NO.  8. 


Julv  ......................................................... 

$4.80 
85.04 
69.88 

$1.88 

8S.04 

August .......................  .............................. 

SAntember  ...............*................................... 

112.25 

.60 

8.40 

6.18 

181 13 

October 

.66 

November ..*..... 

1.20 

19.66 

6.30 

1.40 

4.60 

December............ 

25.84 

FebniarV TrrT.r,-,--rT t t,^»t 1-TT.... 

6.36 

March 

62.20 

$2.50 
1.90 

66.10 

April 

1.90 

May 

0.43 
12.70 

■* 

9.43 

June...... ...........^.... ............ 

12.76 

1 

Total 

210.41 

186.41 

4.40 

40L22 

n 
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Detailed  statement  of  expenseB  on  Muskingum  River,  etc, — Continued. 

LOCK  AND  DAM  NO.  4. 


July 

Aafn»t  — 
S«pt«iiiber. 

October 

Deoeiuber.. 
Jauaary .. 
February . . 

March 

April 

May 

Jane 


Total 


Mouth. 


Labor. 


131.50 


211.69 
30.30 
15.96 


21.78 

9.00 

13.80 

76.11 

7.74 


MateriaL 


417.97 


193.06 


SappUes. 


$0.56 

128.85 

4.48 

4.85 

6L07 

13.50 

.50 

8.75 

4.00 


Total. 


$31.50 
.56 

340.04 
30.30 
20.44 
4.85 
2L78 
63.57 
13.89 
76.61 
U.49 


615.03 


LOCK  AND  DAM  NO.  5. 


Jnly 

AngnAt — 
September 
October . . . 
December. 
March  — 


TotiU 


$3.15 

187.68 

668.40 

25.26 

4L3U 


925.79 


$15.02 

15.76 

587.81 


32.60 
52.07 


703.26 


$2.00 


2.00 


$iai7 

203.44 

1,256.21 

25.26 

73.90 

54.07 


1,63L05 


LOCK  AND  DAM  NO.  6. 


September 
October  — 
November . 

March 

April 

May 

June 


Total 


$28.80 
44.64 
18.72 


698.31 
1,382.60 


2,173.07 


$58.07 
14.91 
35.60 


108.58 


$2.00 


2.00 


$28.80 
44.64 
18.72 
60.07 
14.91 

733. 91 
1.382.60 


2,283.65 


LOCK  AND  DAM  NO.  7. 


Aninist... 
September , 
October  — 
November 
December. 
February . 

March 

April 

May 

June 


Total 


$24.12 

89.44 

247.32 

133.28 

51.73 

54.49 

35.73 

101.07 

129.12 

167. 61 

$15. 57 
86.19 

$4.00 

62.07 
24.90 

8.80 

37.00 



1,033.91 

215.73 

7.80 

$24.12 

105. 01 

837.51 

133.28 

51.78 

54.40 

9L60 

125.97 

129.12 

204.61 


1,257.44 


LOCK  AND  DAM  NO.  8. 


Jnly 

Angnst . . 
October . . 
Janoary  . 
February 
March... 
April.... 

May 

June..... 


Total 


$4.80 
7.20 


4.32 
181.28 


3.60 

128.96 

18.72 


owl.  OO 


$3.30 


89.00 
52.08 


22.25 


167.53 


$2.00 


2.00 


$4.80 

7.20 

3.30 

4.32 

271.18 

54.08 

3.  GO 

151.21 

18.72 

518.41 
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Detailed  statement  of  expenses  on  Muskingum  River,  etc, — Continued, 

LOCK  ANB  DAM  NO.  9. 


July 

February 
March  . . . 

May 

Jane 


Total 


Montli. 


Labor. 


Material. 


$284.77 

6.88 

72.90 


3^.55 


U.00 


Supplies. 


$4.60 

12.00 

4.20 

2.20 

* 

2.00 


ToUL 


2W.7T 

7.81 

7T.W 


376.55 


LOCK  AND  DAM  NO.  10. 


July 

August — 
September . 
October — 
November . 
January . . 
February . 

March 

April 

May 

June 


Total 


$210. 75 

72.30 

420.26 

364.28 

53.34 


10.60 
17.64 
20.07 
158.55 
94.32 


1,422.31 


$6.91 

4.00 

186.86 

162. 15 

80.78 

.90 


292.25 

3.75 

10.92 


748.52 


$0.25 


2.00 


$217.91 

76.99 

007.  ]2 

536.41 

134.12 

.SO 

10.81 
31L69 

23.83 
161.47 

M.X} 


2.25      3.173.06 


SUMMARY. 


General  administration $19,571.82 

U.  S.  dredge  Malta 9,249.61 

XT.  S.  steamer  Vega 3,571.26 

Lock  and  Dam  1^.  1 432.32 

Lock  and  Dam  No.  2 2,170.18 

LookandDam  No.  3 401.22 

Lock  and  Dam  No.  4 615.03 

Lookaud  Dam  No.  5 1,031.05 


Lock  and  Dam  No.  6 $2,2ftl65 

Lock  and  Dam  No.  7 1,2J7  44 

Lock  and  Dam  No.  8 51841 

Lock  and  Dam  No.  0 376.55 

Lock  and  Dam  No.  10 2,173.06 

Total. 44.3SLI9 


Detailed  statement  and  cost  of  dredging  on  the  Muskingum  Rirer,  under  the  appropriation 
for  operating  and  care  of  canals  and  otJ^et*  works  of  navigation,  for  the  fiscal  year  end- 
ing June  30,  189S, 


Date. 


July. 


Angnst, 


September. 


October. 


Locality. 


Marietta,  Ohio 

do 

do 

do 

Devols  Dam,  Ohio. . 

Lowell,  Ohio 

do 

do 

Derols  Dam,  Ohio  . 
Marietta,  Ohio  .... 

do 

Bakers  Run,  Ohio  . 
Luke  Ciinte,  Ohio  . 

do 

Kokeby  Lock,  Ohio 
do 


.do 
.do 
.do 
.do 
.do 
.do 


November 


McConncUaville,  Ohio 

do 

do 

do 


Materials  excavated. 


1,050  yards  gravel,  tand,  and  mud,  at  10  cents 

4  piling,  at  $5 

300  linear  feet  cofferdam,  at  50  oenta 

2  stones  at,  $8. 57| 

400  yards  gravel,  sand,  and  mud,  at  10  centa. 

4,700  yards  mud,  at  5  centa 

2,850 yards  mud,  at5cent8 

1  piling 

4.260  yards  gravel,  sand,  and  mud,  at  15  cents. 
2,800  yards  gravel,  sand.and  mud,  at  17  oenta. 
1,785  yards  gravel,  sand,  and  mud.  at  15  oents. 
1,800 yards  gravel,  sand,  and  mud,  at  15  cents. 

3  stones  at  $10 

1 suag 

5,500  ^ards  gravel,  sand,  and  mud,  at  12  oenta. 

1  sycamore  stump 

4snags,  at $10  

80  linear  feet ooflferdam.  atSO  cents 

5,615  yards  graveL  sand.and  mud,  at  16  centa. 

1 10  yards  stoue,  at  50  cent* 

13  snags,  at  $6 

71  logs,  at  $1 

3,728}  yards  gravel, sand, and  mud,  at  15  centa 
1,400  yards  gravel,  at  17  cents 

3  l<»j(8,  at  $5 

4  suags,  at  $13.66 


Total 
cost. 


$105  00 

20.00 

IfilXM 

17.15 

40.00 

S35.eo 

142.56 
9.3i 

638.  n 
476. « 
167.75 
270.01 
80.69 
10.61 
6flO.« 
10.60 
40.09 
40.09 
S43.S 
56.09 
78.99 
71.00 
559.31 
328. 09 
IS.tfi 
56.64 
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DetaiUd  itatenient  and  coat  of  drtd^ing  on  the  Muskingum  River,  etc. — Continued. 


Date. 


November 


December. 


Jmnary . 
Febmary 
Marcb... 
April.... 


May. 
June. 


Locality. 


Beverly,  Ohio 

Lake  Chute,  Ohio. 

do 

Taylorsville,  Ohio. 

do 

do 

do 

do 


Zaseaville,  Ohio.. 

do   

Taylorsville,  Ohio 

do 

do 

do 


Materials  excavated. 


600  vards  gravel,  atl7centa , 

45  linear  feet  cofferdam,  at  $1  , 

1,740  yards  gravel,  an  d  mud,  at  15  cents. . . . 
2,450  yards  gravel,  at  17  cents 

3  logs,  at  $5 

7stunes,  at $10 

0,245  yards  gravel,  sand,  and  mud,  at  11  cents. 

6  stones,  at  $6.05 

Repairs  on  dredge 

do 

do 

do 

2,625  yards  gravel,  sand,  and  mud,  at  5  cents . 
4,450  yards  gravel,  sand,  and  mad,  at  5  cento. 
5, 338}  yards  gravel,  sand ,  and  mud ,  at  7|  cents . 
7,207  yards  gravel,  sand,  and  mad,  at  7  cents  . 
80  linear  feet  cofferdam,  at  00  cents 

4  logs  at7S|  cents 


Total. 


Total 
cost. 


$102.00 

45.00 

261.00 

416.50 

15.00 

70.00 

1,016.95 

41.70 

50.00 

80.70 

376.99 

355.43 

131.25 

222.50 

400.40 

504.49 

72.00 

3.02 


9,249.61 


Commtroe  of  Mu$kingum  Biver,  during  the  calendar  year  ending  December  3 J,  1892, 

LOCK  NO.  1. 


Month. 

Steam- 
boats. 

Barges. 

Misoel. 
laneoas. 

Total. 

Knmber 

of 
lockages. 

Vebmarv. 

1 
6 
68 
54 
81 
74 
82 
71 
46 
72 
58 

11 
8 
17 
10 
13 
12 
12 
12 
18 
28 
31 

13 

7 

66 

31 

41 

8 

1 

7 

10 

9 

4 

25 
20 

141 
95 

135 
94 
95 
90 
74 

109 
03 

25 

March 

20 

Anril 

141 

May 

93 

Jnne  .............................................. 

115 

Jnly 

94 

W  *M*J   ............................................... 

^nffiut ............*...... 

95 

Seiktembflr 

90 

October 

74 

November. ........................................ 

109 

Deoember  ......................................... 

93 

Total 

602 

172 

197 

971 

951 

LOCK  NO.  X 


February. . 

March 

April 

May 

June 

July 

August ... 
September. 
October ... 
November. 
Daoember. 

Total 


37 
54 

54 
69 
82 
72 
89 
84 
38 
102 
64 


745 


11 
8 
9 
17 
23 
20 
11 
14 
18 
17 
28 


171 


LOCK  NO.  8. 


February.. 

March 

April 

May 

June 

July 

August.... 
Sepu»mbcr. 
October  ... 
November. 
December. 

Total 


86 
54 

54 
65 

83 
70 
85 
84 
88 
102 
59 


732 


5 

9 

7 

13 

16 

14 

7 

16 

8 

10 

15 


4 
6 
2 
6 

7 
7 

4 
6 

4 
3 

4 


51 


1 
1 
2 
2 
2 
3 
4 
5 
1 

24 


62 
68 
65 
91 

112 
99 

104 

108 
55 

122 
96 


967 


876 


48 
06 
64 
01 

112 
99 

104 
95 
55 

111 
87 


932 


44 

43 

63 

63 

62 

62 

79 

75 

103 

92 

86 

86 

94 

94 

103 

103 

50 

50 

117 

102 

75 

74 

844 
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Commerce  of  Muskingum  Biver,  during  calendar  year  ending  December  SI,  1S92 — Confd- 

LOCK  NO.  4- 


Hontb. 


Fcbmary. . 

March 

April 

M»y 

June 

July 

Aa^st — 
September 
October . . . 
November. 
December . 

Total 


St«nro- 
boats. 


12 
14 
20 
31 
41 
29 
52 
49 
34 
43 
25 


330 


Bargee. 


4 
10 

9 
11 
14 

8 
11 
20 

6 

9 
20 


128 


MiBtel- 
laneous. 


1 

4 
2 
2 
3 
7 
12 
6 
4 
S 
8 


47 


ToUL 


KnraH«r 

of 
locLifjca. 


17 
28 
3] 
44 
58 
44 
75 
81 
44 
55 
48 


n 

» 

31 
4* 
M 

43 
T4 

75 

43 
M 
C 


526  ,  m 


LOCK  NO.  6. 


May 

June 

July 

Angust 

September. 

October 

November. 
December . 

Total 


31 
42 
47 
61 
54 
60 
38 
18 


851 


6 

8 
5 
10 
16 
2 
10 
14 


71 


8 

4 
15 
4 
6 
7 
8 
2 


49 


40 
54 
67 
75 
76 
69 
56 
34 


471 


B 
41 
M 
71 
T4 
64 
47 
34 


417 


LOCK  NO.  6. 


April 

May 

June 

July 

Auffoat . . . . 
September . 
October  — 
November. . 
December . . 

Total. 


9 

2 

8 

14 

82 

8 

6 

40 

43 

4 

6 

53 

47 

8 

21 

76 

60 

4 

18 

83 

54 

9 

6 

69 

62 

2 

5 

69 

40 

10 

7 

57 

19 

14 

1 

34 

366 

66 

72 

494 

14 
44 
49 

63 
77 
S9 

6S 

4S 


440 


LOCK  NO.  7. 


January • 

February 

March 

April 

May 

Jnne 

July 

Auf^st 

September 

October — 

November 

December 

Tot41 


6 

2 

8 

10 

4 
81 
30 

1 

1 
12 

5 
83 
45 

3 

32 

5 

4 

41 

43 

8 

6 

57 

44 

1 

14 

69 

60 

6 

5 

70 

55 
61 

10 
6 

05 
73 

6 

46 

13 

2 

61 

21 

16 

2 

39 

432 

80 

45 

567 

f 

s 

44 

41 
53 
54 


17 
51 


607 
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Commerce  of  Muskingum  River,  during  calendar  year  ending  December  SI,  1893— ConVd. 

LOCK  NO.  8. 


Month. 


Janaarj  

February 

March 

April 

May .' 

June 

Jnly 

August 

September  ...^.. 

Ootober 

November 

December 

Total 


Steam-   '  j>^,^^ 


11 

30 

85 

85 

77 

98 

105 

124 

107 

127 

84 

Gl 


9M 


6 
7 
1 
2 
1 
0 
2 
2 
i 
3 


87 


Miacel- 
laneous. 


4 
1 
4 
8 


3 
12 


4 
4 


38 


Total. 


11 

30 

95 

03 

82 

106 

106 

ld6 

121 

129 

92 

68 


1.069 


Number 

of 
lockages. 


11 

30 

90 

93 

82 

106 

103 

136 

121 

129 

90 

65 


1,056 


LOCK  NO.  9. 


Jannary  

Febmary 

March 

April 

May 

June ^ 

July 

August 

September 

October 

November 

December 

Total 


13 

80 

86 

81 

78 

108 

103 

125 

108 

124 

83 

56 


995 


2 

9 

11 

14 

6 

9 

8 

10 

5 

1 


76 


2 
5 


7 
14 
10 

5 
13 
10 

2 


68 


18 

30 

90 

95 

89 

129 

123 

144 

121 

147 

98 

59 


1,138 


13 

80 

88 

02 

85 

122 

121 

144 

U8 

144 

93 

58 


1,109 


LOCK  NO.  10. 


January.... 
February.. 

March 

April 

May 

Jane 

July 

August 

September.. 

October 

November . . 
December .. 

Total. 


12 

48 

80 

76 

76 

101 

117 

118 

99 

110 

72 

50 

' 

12 

48 

81 

76 

78 

104 

118 

129 

105 

110 

75 

54 

1 

2 
3 

1 
3 
6 

8 

3 

4 

959 

17 

14 

990 

12 

48 

81 

76 

78 

104 

117 

126 

104 

110 

75 

54 


985 


SUMMARY. 


Look  No.— 
1 


2. 
8. 
4. 
5. 
6. 
7  . 
8. 
9. 
10 


Total 


602 

172 

197 

971 

745 

171 

51 

967 

732 

120 

24 

876 

350 

128 

47 

525 

351 

71 

49 

471 

366 

56 

72 

494 

4:^2 

80 

45 

557 

9d4 

37 

38 

1.069 

905 

75 

68 

1, 1.^^ 

950 

17 

14 

9fM) 

6.520 


927 


605  1        8.058 


951 
9ta 
844 
498 
417 
440 
507 
1.056 
1.109 
085 


7,739 
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List  showing  amount  of  principal  items  of  freight  and  the  number  of  passengers 
the  Muskingum  River  for  the  calendar  year  ending  December  Sly  1892, 


Article. 


Passeneera number.. 

Geueral  merchandise tons.. 

Coal do  ... 

Livestock do  ... 

Oil do... 

"Wheat — do  ... 

Com .* do  ... 


Amount. 


55.53« 
7,264 
7.148 
1,100 

13,200 
1,907 
2,113 


Article. 


Wool tons. 

Lumber do .. 

Brick do.. 

Hay  ..1^. do  .. 

Salt do .. 

Potatoea do.. 


5, 


The  above  statement  of  the  commerce  of  the  MaBkingom  River  is  complete,  but 
is  only  for  part  of  the  fiscal  year,  as  the  looks  were  shut  off  for  repairs  and  tbere 
was  no  through  navigation  until  May  6,  1892. 


List  of  steamboats  (siem-wh^V)  plying  on  the  Muskingum  River,  between  ZaneeviTU 

Marietta,  Ohio, 


Name. 


Annie  Laurie.. 
Lizzie  Cansel . . 
Bvasie  Siler... 
T.  M.  Bayno  . . 
K.  B.  Kendall . 

Sonoma 

Water  Maiden 

Emma 

Mary  H 

Florence 


Length. 

Breadth. 

Depth. 

Draft. 

ToimacB> 

Feet. 

Feet. 

Feet. 

Inekee, 

141 
188 

^ 

3 

30 
22 

IW 

95 

16 

3 

24 

50 

120 

34 

^ 

20 

115 

105 

18 

V 

28 

1«» 

125 

20 

8 
2 

2S 

116 

(W 

12 

24 

U 

76 

14 

2* 

26 

25 

118 

18 

3A 

22 

6E3 

80 

16 

3 

U 

43 

F  F  15. 

PRELIMINARY  EXAMINATION  OF  OHIO  RIVER  AT  OR  NEAR  ELIZABETH- 
TOWN,  ILL.,  FOR  THE  PURPOSE  OF  DETERMINING  THE  MOST  PRACTI- 
CABLE METHOD  OF  IMPROVING  THE  HARBOR  AT  THAT  PLACE. 

[Printed  in  House  Ex.  Doc.  No.  Ill,  Fifty-second  Congress,  second  sessioii.] 
OFFICS  OF  THE  CHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  C,  December  5, 1892. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  August  31, 1892,  by  Maj.  Amos  Stickney,  Corps  of  Engineers,  of 
results  of  a  preliminary  examination  of  Ohio  Biver  at  or  near  Elizabeth- 
town,  III.,  for  the  x>urpose  of  determining  the  most  practicable  method 
of  improving  the  harbor  at  that  place,  made  to  comply  with  tiie  t^^is 
of  the  river  and  harbor  act  approved  tluly  13, 1892. 

Major  Stickney  states  that — 

In  view  of  the  fact  that  the  desired  improvement  wonld  establish  river  jMoimimi- 
cation  for  a  town  of  about  800  inhabitants  and  improve  general  navigation  by  pro- 
viding a  channel  wider  and  more  nearly  straight  than  the  one  now  m  nae,  ana  do 
away  with  a  troublesome  crossing,  it  is,  in  my  opinion,  an  improvement  worthy  to 
be  made  by  the  General  Government,  provided  that  the  cost  is  not  unreasonable. 

The  views  of  Major  Stickney  are  concurred  in  by  the  division  engineer 
and  by  this  office. 


I 
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The  survey  necessary  to  prepare  plan  of  improvement  is  estimated 
to  cost  $000. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Oasbt, 
Brig.  Oen.y  Chief  of  Ungineert. 
Hon.  8.  B.  Elkins. 

tiecretary  of  War. 


report  of  maj.  amos  stickney,  corps  op  enginsers. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  August  31j  1892. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
lueliminary  examination  of  the  Ohio  River  at  or  near  Elizabeth  town, 
111.,  for  the  purpose  of  determining  the  most  practicable  method  of  im- 
l>roving  the  harbor  at  that  place,  assigned  to  my  charge  by  letter  of  the 
Chief  of  Engineers,  U.  S.  Army,  dated  July  14,  1892,  I  examined  the 
locality  August  10.  Elizabethtown  is  opposite  the  lower  end  of  Hur- 
ricane Island.  This  island  is  about  4  miles  long  and  divides  the  Ohio 
Kiver  into  two  channels,  only  one  of  which,  that  on  the  south  side,  is 
navigable  at  a  low-water  stage. 

Previous  to  1800,  so  I  was  informed  by  some  of  the  old  residents  of 
Elizabethtown,  the  main  channel  of  the  river  was  on  the  north  side  of  the 
island.  It  is  said  to  have  been  unobstructed  and  better  for  navigation 
than  the  channel  now  used.  By  some  change  in  the  flow  of  the  river 
above  Hurricane  Island  the  bai*  above  the  island  on  the  right-hand 
shore,  known  as  Half-Moon  Bar,  increased  in  size  and  extended  down 
stream  until  it  partially  closed  the  entrance  to  the  channel  on  the 
north  side  of  the  island,  and  the  main  channel  changed  to  the  south 
side  of  the  island.  As  a  consequence  of  this  change  the  old  channel 
has  shoaled  very  much,  and  in  time  of  low-  ^ater  boats  can  only  ap- 
proach Elizabethtown  from  below.  This  shoaling  is  still  going  on,  and 
at  the  time  of  my  visit  there  was  a  dry  bar  extending  nearly  across  the 
channel  just  above  the  Elizabethtown  landing,  and  I  was  informed  that 
the  river  below  the  lauding  had  shoaled  to  such  an  extent  that  it  was 
feared  that  communication  by  boats  would  be  entirely  cut  off. 

The  people  of  Elizabethtown  desire  to  have  the  channel  restored  to 
the  north  side  of  the  island.  There  are  some  important  changes  going 
on  now  in  the  channel  at  the  head  of  the  island.  There  is  a  bar  known 
as  Walkers  Bar  making  out  from  the  left-hand  shore  and  extending 
down  into  the  channel  on  the  south  side  of  the  island,  just  as  Half-Moon 
Bar  extended  down  into  the  north  channel.  Walkers  Bar,  I  am  in- 
formed, has  recently  extended  downstream  quite  rapidly,  and  at  the  time 
I  passed  that  point  the  passage  into  the  south  channel  was  quite  narrow, 
and  the  towhead  at  the  upper  end  of  Hurricane  Island  was  cutting. 
It  would  seem  as  if  there  were  some  uncertainty  as  to  which  side  of  the 
island  the  main  body  of  water  would  be  forced  by  the  growth  of  the 
bars  above,  and  it  is  not  at  all  improbable  that  by  an  artificial  direc- 
tion of  the  channel  at  a  not  unreasonable  cost,  the  main  channel  could 
be  restored  to  the  north  side  of  the  island.  Such  restoration  would  not 
only  be  a  matter  of  great  importance  to  Elizabethtown  in  bringing  the 
navigable  channel  back  to  the  town,  but  would  be  beneficial  to  through 
navigation,  especially  for  tows,  as  it  would  do  away  with  two  crossings, 
cue  above  and  one  below  the  island.    This  matter  was  discussed  in  a 
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report  of  the  late  Lieut.  Col.  W.  E.  Merrill,  Corps  of  Enpnn^ers,  dated 
January  15,  1881,  whicli  can  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  1881,  page  1922. 

In  the  fall.of  1880  a  survey  of  the  locality  was  made  under  Colonel  Mer- 
rilFs  direction.  In  his  report  Colonel  Merrill  expressed  considerable  doabt 
as  to  the  propriety  of  attempting  to  change  the  channel  of  the  rlTer 
back  to  the  north  side  of  the  island,  and  considered  that  it  would  be  a 
difficult  and  costly  undertaking.    I  believe  that  the  conditions  have 
materially  changed  since  the  survey  of  1880,  especially  in  the  extension 
of  Walken  Bar  down  into  the  south  channel,  and  that  the  forcing  of 
the  water  back  north  of  the  island  would  not  now  be  so  difficult  as  it 
would  have  been  at  the  time  of  Colonel  MerrilPs  report.    In  view  of  the 
fact  that  the  desired  improvement  would  establish  river  communication 
for  a  town  of  about  800  inhabitants  and  improve  general  navigation  by 
providing  a  channel  wider  and  more  nearly  straight  than  the  one  now 
in  use,  and  do  away  with  a  troublesome  crossing,  it  is,  in  my  opinion, 
an  improvement  worthy  to  be  made  by  the  General  Government,  pro- 
vided that  the  cost  is  not  unreasonable.    To  form  an  estimate  of  the 
cost  will  require  further  survey,  a  principal  feature  of  which  should  be 
to  ascertain  the  cause  for  the  formation  and  growth  of  Half-Moon  Bar. 

The  cost  of  this  survey  is  estimated  at  $600. 
Very  respectfully,  your  obedient  servant, 

Amos  Sticknet, 
Major  of  Engineer. 

Brig.  Gen.  Thomas  L.  Casey^ 

Chief  of  Engineers^  (J,  8,  A, 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers^  Division  Engineer, 
Northwest  Division.) 

[First  indoraemeot.] 

U.  S.  Engineeb  Office, 
Betroitj  Mioh.j  September  2^  1892. 

Respectfully  forwarded  to  the  office  of  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  engineer,  and  approve  bis  esti- 
mate  of  the  cost  of  a  survey. 

O.  M.  PoB, 
Colonel^  Corps  ofEngineerSy 
Division  Engineer j  Northwest  DivisiatL 


FFi6. 

PRELIMINABY  EXAMINATION  OF  HARBOR  AT  EVANSVILLE,  IND. 
[Printed  in  House  Bx.  Boo.  No.  115,  Fifty-seoond  Congress,  seeond  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  5, 1892. 

Sir  :  I  have  the  honor  to  submit  the  inclosed  copy  of  report  of  Aagust 
31, 1892,  by  Maj.  Amos  Stickney,  Corps  of  Engineers,  of  the  results  of 
preliminary  examination  of  harbor  at  Evansville,  Ind.,  made  to  comply 
with  provisions  of  the  river  and  harbor  act  approved  July  13, 1^2. 

M^jor  Stickney  states  that,  in  his  opinion,  the  locality  is  worthy  of 
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improvement  by  the  General  Government,  and  his  opinion  is  concurred 
iu  by  the  division  engineer  and  by  this  office. 

An  estimate  of  $300  is  submitted  as  the  cost  of  the  survey  necessary 
to  prepare  plan  and  project  for  the  improvement. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Oaset, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  8.  B.  Blkins, 

Secretary  of  War. 


bepobt  of  maj.  amos  stickney,  corps  op  engineers. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  AuguH  31j  1892. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  the  harbor  at  Evansville,  Ind.,  assigned  to 
my  charge  by  letter  of  Chief  of  Engineers,  U.  8.  Army,  dated  July  14, 
1892.  I  made  an  examination  of  the  harbor  August  9, 1892,  and  by  ap- 
{>ointment  met  Messrs.  John  Gilbert  and  T.  W.yenemann,  the  chairman 
and  secretary  of  the  Ohio  river  commission  for  the  State  of  Indiana, 
and  others  interested  in  the  navigation  of  the  river.  Evansville,  the 
second  city  in  size  in  the  State  oi  Indiana,  is  situated  on  the  right  bank 
of  the  Ohio  River,  in  a  very  sharp  bend.  By  the  bending  of  the  river  a 
long  peninsula  is  formed  on  the  Kentucky  side.  Kear  the  base  of  this 
peninsula,  about  6  milen  above  Evansville,  the  neck  of  land  measures 
something  over  a  mile  across  fixwn  river  to  river.  The  banks  of  the  river, 
on  both  sides  of  the  neck,  especially  on  the  upper  side,  are  being  cut 
awa^  by  the  current,  and  there  are  depressions  in  the  land  through 
which  in  floods  the  water  of  the  river  flows  before  the  entire  peninsida 
is  submerged,  though  the  submergence  is  general  at  a  higher  stage. 

In  1878-^79  a  dike  was  built  by  the  United  States  extending  out  from 
the  Kentucky  shore  to  contract  the  low- water  flow  just  above  Evans- 
vUlo,  and  throw  the  channel  against  the  Indiana  shore.  This  object 
was  accomplished  by  the  dike,  but  as  the  public  landing  of  Evansville 
is  about  4,000  feet  below  the  downstream  end  of  the  dike  the  water 
has  a  chance  to  spread  over  towards  the  Kentucky  shore,  a  tendency 
which  is  probably  increased  by  the  abruptness  of  the  sharp  bend  to  the 
left,  which  tends  to  cause  the  water  to  fail  away  from  the  right  bank. 
The  eflect  is  that  the  channel  immediately  in  front  of  the  public  landing 
is  getting  shoaler,  and  as  the  river  gets  down  to  a  low  stage  it  is  neces- 
sary to  spar  the  wharf  boats  out  some  distance  from  the  shore.  The 
questions  that  are  presented  for  consideration,  then,  are  (1)  the  possi- 
bility of  the  river  cutting  through  the  neck  of  land  about  6  miles  above 
Evansville,  leaving  that  city  inland;  (2)  the  lack  of  navigable  depth  of 
water  in  front  of  ihe  public  landing. 

With  regard  to  the  first  question,  the  action  of  the  river  in  cutting 
the  banks  and  eroding  the  surface  is  very  much  slower  than  in  similar 
cases  on  the  lower  Mississippi  Biver,  on  accout  of  the  nature  of  the 
sou,  and  the  lesser  depth  and  volume  of  water;  and  as  the  neck  of  land 
across  which  the  water  flows  in  floods  is  something  over  a  mile  in 
width  there  is  no  probable  immediate  danger  of  a  cut-oft*.  The  cutting, 
however,  is  going  on  year  after  year,  and  each  year  brings  the  possi- 
bility of  a  cut-off  nearer  to  hand,  and  probably  increases  the  cost  of  any 
work  that  might  be  undertaken  to  prevent  the  cut-offl 
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Tbe  grave  results  of  such  a  disaster  as  a  cut-off  would  be  to  the  eitr 
of  Evansville  render  it  advisable  to  keep  the  matter  in  view,  and  would* 
I  think,  justify  taking  immediate  steps  to  keep  the  river  in 'its  present 
channel.    This  mattSr  was  discussed  in  two  reports  of  the  late  Lieut. 
Ool.  W.  E.  Merrill,  Corps  of  Engineers,  to  which  I  invite  attention,  and 
which  can  be  found  in  the  annual  reports  of  the  Chief  of  Engineers 
for  1888,  p.  1716,  and  for  1891,  p.  2382.    Colonel  Merrill  presented  two 
plans  for  the  protection  of  the  peninsula.    One  contemplated  the  con- 
struction of  an  earthen  levee  to  extend  from  the  high  ground  at  the 
base  of  the  peninsula  to  the  point  opposite  EvansvUle,  a  distance  of 
about  6^  miles,  at  an  estimated  cost  of  from  $305,000  to  $317,000,  esti- 
mates being  made  on  two  lines.    The  other  plan  was  to  purchase  a  strip 
of  land  down  the  peninsula  and  plant  it  with  trees  and  bushes  to  break 
the  force  of  the  current  across  the  peninsula.    The  estimate  for  tbe 
latter  plan,  with  fencing,  was  $49,000.    In  neither  of  these  plans  was 
any  provision  made  for  preventing  the  cutting  away  of  the  river  bank^ 
in  the  bends  above  and  below  the  neck  of  the  peninsula,  the  plans 
looking  only  to  the  prevention  of  erosion  and  lowering  of  the  surface  of 
the  land,  it  being  stated  in  Colonel  Merrill's  report  that  the  question  of 
protecting  the  banks  might  be  taken  up  at  a  later  time. 

In  my  opinion  the  holding  of  the  banks  is  a  vital  point  in  any  plan 
for  preventing  a  cut-off.  If  the  width  of  the  neck  of  land  can  be  main* 
tained  as  it  is  there  is  but  little  probability  of  the  river  creating  a  main 
channel  through  the  neck  by  gradual  erosion  of  the  surface.  This 
opinion  was  also  held  by  Colonel  Merrill.  A  cut-off  is  formed  by  the 
close  approach  of  the  two  bends  on  the  opposite  sides  of  the  neck  of 
land  when  the  difference  in  level  of  water  surface,  due  to  the  slope  of 
the  river  surface  for  the  entire  distance  around  the  peninsula,  causes  a 
steep  descent  of  water  across  the  narrow  neck.  The  water  passing 
across  the  neck  falls  over  thQ  bank  into  the  lower  bend  and  rapidly 
cuts  the  bank  away.  The  rapidity  of  this  cutting  depends  upon  tbe 
volume  of  water,  depth  of  fall,  and  nature  of  the  soil.  As  stated  be- 
fore, it  is  probable  that  the  neck  of  the  peninsula  opposite  Evansville 
has  not  yet  approached  a  condition  of  great  immediate  danger,  but  it 
would  be  a  difficult  matter  to  determine  just  when  a  dangerous  point 
might  be  re^iched,  and  it  would  certainly  be  wise  to  take  the  matter  in 
hand  before  the  dangei*  approaches  too  closely.  The  prevention  of  the 
erosion  of  the  surface  of  the  land  would  certainly  be  desirable,  but  that 
is  a  matter  which  more  directly  affects  the  local  property  owners,  and 
I  believe  they  could  easily  and  at  small  cost  prevent  much  damage  by 
adopting  the  plan  suggested  by  Colonel  Merrill  of  planting  trees  and 
bushes  upon  a  strip  of  land  down  the  peninsula.  Each  property  owner 
could  devote  a  small  area  to  this  purx)ose  and  increase  the  value  of  his 
land. 

The  work  that  I  would  recommend  would  be  the  protection  of  tbe 
bank  in  the  upper  bend  for  a  distance  of  about  15,000  feet  by  short 
sloping  spur  dikes  placed  at  proper  intervals.  The  -protection  of  the 
lower  bend  is  not  of  as  much  importance  at  present,  and  might  be 
deferred.  With  regard  to  the  second  question,  relating  to  the  improve- 
ment of  the  river  in  front  of  the  public  landing  at  EvansviUe,  I  would 
say  that  this  is  a  matter  in  which  the  navigation  interests  are  more 
immediately  interested.  The  desired  improvement  could,  in  my  opinion, 
be  best  effected  by  the  construction  of  a  dike  startmg  fr&m  a  x>oint  op- 
posite the  public  landing  and  extending  from  the  Kentucky  shore  in  a 
direct  line  across  tl^e  river  to  a  point  about  1,200  feet  from  the  low-water 
line  of  the  Indiana  shore.    In  my  opinion  the  locality  is  one  worthy  of 
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improvement  by  the  General  Government,  for  the  reason  that  E  vansville 
is  one  of  the  most  important  cities  on  the  lower  Oliio  Eiver  and  has  a 
very  consiilerable  river  commerce,  being  the  terminus  of  several  lines  of 
packets  and  an  important  point  for  through  lines. 

The  preservation  of  the  channel  around  the  peninsula  is  a  matter  af- 
fecting the  whole  commerce  of  the  river.  This  vicinity  has  been  sur- 
veyed and  the  important  changes  that  have  taken  place  in  the  last  five 
or  six  years  can  be  determined  by  a  resurvey  of  certain  portions.  I 
recommend  that  this  survey  be  made,  and  estimate  the  cost  at  $300. 
Very  respectfully,  your  obedient  servant, 

Amos  Sticknby, 
Major  of  JEngineen. 
Brig.  Q^n.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

(Through  Ool.  O.  M.  Poe,  Oorps  of  Engineers,  Division  Engineer^ 
Northwest  Division.) 

[First,  indorsement.] 

U.  S.  Enoineeb  Office, 
Detroit,  Mich.,  September  2, 1892. 

Eespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  engineer,  that  the  harbor  at 
Evansville,  Ind.,  is  worthy  of  improvement  by  the  General  Government, 
and  recommend  that  the  sum  of  $300  be  allotted  for  the  purposes  of  the 
requisite  survey. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers^ 
Division  Engineer,  Northwest  Division. 


FF  17. 

PRELIMINARY  EXAMINATION  OF  OHIO  RIVER  BETWEEN  THE  CITIES 
OF  LUDLOW  AND  COVINGTON,  IN  KENTUCKY,  A]^D  CINCINNATI,  OHIO, 
FROM  THE  CHESAPEAKE  AND  OHIO  RAILWAY  BRIDGE  TO  THE  CIN- 
CINNATI  SOUTHERN  RAILWAY  BRIDGE  TO  PREVENT  WASHING  AND 
DA£f  AGE  TO  BANKS  ON  KENTUCKY  SHORE. 

[Printed  In  House  Ex.  Doo.  No.  157,  Fifty-second  Ck>ngress,  second  sassiflo.) 

Office  op  the  Chiep  of  Engineers, 

United  States  Abmt, 
Washington,  D.  C,  December  23, 1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  19, 1892,  by  Maj.  Amos  Stickney,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  the  "Ohio  River  between 
the  cities  of  Ludlow  and  Oovington,  in  Kentucky,  and  Cincinnati,  Ohio, 
from  the  Chesapeake  and  Ohio  KHiIway  Bridge  to  the  Cincinnati  South- 
em  Railway  Bridge,  to  prevent  washing  and  damage  to  banks  on  Ken- 
tucky shore,"  made  to  comply  with  provisions  of  the  river  and  harbor 
act  approved  July  13,  1892. 

It  is  the  opinion  of  Major  Stickney,  for  reasons  stated,  that  thisloc/al- 
ity  is  not  worthy  of  improvement  by  the  (General  Government,  and  this 
opinion  is  concurred  in  by  the  division  engineer  and  by  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


/ 
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BEPORT  OF  MIJ.  AMOS  STIOKNEY,  ObBPS  OF  ENGMNEERS, 

United  States  ENamEBR  Office, 

Cindnnatiy  OhiOj  JJecember  19, 1892. 

General:  I  have  the  honor  to  submit  the  following  report  nponi 
preliminary  examination  of  the  Ohio  Eiver  between  the  cities  of  Lad- 
low  and  Covington,  in  Kentucky,  and  Cincinnati,  Ohio,  from  the 
Chesapeake  and  Ohio  Eailway  Bridge  to  the  Cincinnati  Soathern 
Eailway  Bridge  to  prevent  washing  and  damage  to  banks  on  Ken- 
tucky shore.  The  examination  was  made  by  my  assistant,  First  Lieat 
H.  F.  Hodges,  Corps  of  Engineers,  a  copy  of  whose  report  is  trans- 
mitted herewith.  I  have  also  inspected  the  locality.  The  facts  of  the 
case  are  stated  in  Lieutenant  Hodges's  report. 

The  wearing  away  of  the  upper  part  of  the  river  bank,  which  is  of  clay 
and  sand,  is  undoubtedly  4ue  to  the  fact  that  it  is  in  a  pretty  sharp 
bend  of  the  river.  The  lower  part  of  the  bank,  which  is  of  rock,  for  8 
or  10  feet  above  low  water,  can  not  wear  away  very  rapidly,  and  there- 
fore the  channel  of  the  river  is  not  materially  affected.  This  is  not  i 
matter  therefore  relating  to  the  navigation  of  the  river  or  the  benefit 
of  the  general  public,  but  rather  the  protection  of  property  belonginf 
to  the  cities  or  private  citizens  of  Ludlow  and  West  Covington.  While 
it  would  undoubtedly  be  greatly  to  the  benefit  of  those  directly  intff- 
ested  to  have  this  property  protected,  it  has  not  been  the  policy  of  the 
General  Government  to  construct  works  which  had  for  their  sole  object 
such  protection  of  private  property,  protection  which  was  not  incidental 
to  the  attainment  of  some  benefit  for  the  general  public,  as  for  instan<«, 
the  prevention  of  a  material  and  injurious  change  in  the  channel  of  the 
river.  In  view  of  the  above  facts,,  therefore,  I  am  compelled  to  say 
that  I  do  not  deem  the  improvement  one  worthy  to  be  made  by  thi 
General  Government. 

Very  respectfully,  your  obedient  servant, 

Amos  Stiokney, 
Major  of  Engineen, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JEngineei'8,  U.  8.  A. 

(Through  Col.  O.  M.  Foe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Enginebb  Office, 
Detroit^  Mich.^  December  21^  1892. 

Respectfully^ forwarded  to  the  office  of  the  Chief  of  Engineers. 
For  the  reasons  assigned  by  the  district  engineer,  I  concur    in  his 
opinion  that  the  Ohio  River,  between  the  cities  of  Ludlow  and  Coving- 
ton, in  Kentucky,  and  Cincinnati,  Ohio,  is  not  worthy  of  improvement 
by  the  General  G<)vernment. 

O.  M.  POB, 
Colonel^  Corps  of  Engineers^  «te., 
Division  EngmeeTy  Northwest  Division. 


bbport  of  first  lieut.  harry  f.  hodor8,  corps  of  bnginskrft. 

Unitkd  Statks  Enoinf.f.r  Officb, 

CinciuHati,  Ohio,  October  7,  iS$f. 

Sir:  I  have  the  honor  to  mVce  tlie  foHowiri'Tr  *p  >rt  of  tbepreliininAr^  exaiiiiiiattoB 
of  the  Ohio  River  between  the  citiert  of  Lu  1  ow  an.l  Covin-ztou,  in  Kentucky,  woA 
Cincinnati,  Ohio,  from  the  Chesapeake  and  Oliio  i^ailway  Bridge  to  the  CinoinaaH     i 
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Son tliern  Railway  Bridge,  to  prevent  wasting  and  darange  to  banks  on  Kentncky 
shore.  TliW  examination  was  ordered  by  the  river  and  harbor  act  of  July  13,  1892, 
and  was  made  by  me  untler  yonr  orders  on  October  6,  1892. 

The  distance  between  the  points  named,  measured  along  the  Kentucky  bank,  is 
about  U  miles.  The  stretch  forms  part  of  the  concave  bank  of  an  abrupt  bend  of 
the  Ohio  River.  "I'he  action  of  the  current  has  caused  a  noticeable  and  dangerous 
erosion,  reducing  the*  width  of  th»  bank  at  t^e  top  so  much  that  there  is  now  scarcely 
room  enongh  for  the  river  road,  which  formerly  had  ample  space  between  the  hill 
on  the  one  sid^  and  the  bank  on  the  other.  People  living  in  the  vicinity  state  that 
there  was  a  width  of  60  feet  where  there  is  now  barely  20  feet,  and  that  the  narrow- 
ing has  been  most  marked  in  the  last  lew  years. 

The  material  of  the  bank  is  a  sandy  clay,  more  or  less  covered  with  fragments  of 
rock,  a  ledge  of  which  crops  out  about  20  feet  below  the  crest  of  the  slope.  The 
base  rests  dn  solid  rock  for  a  lart^e  part,  if  not  the  whole,  of  the  distance.  The  pro- 
Ale  shows  an  abrupt  slope  near  the  top  and  for  about  30  feet  down,  and  a  more  gentle 
slope  from  there  to  the  water's  edge.  The  total  height  of  the  crest  above  low  water 
is  about  60  feet. 

The  worst  point  is  opposite  the  town  of  West  Covington,  a  short  distance  below 
the  outlet  of  the  Covington  sower.  Here  the  earth  of  the  slope  has  been  so  washed 
as  to  leave  none  visible,  the  face  being  covered  with  fragments  of  broken  stone, 
which  still  allow  wasting  of  the  slope  tiirough  the  interstices.  These  fragments  of 
stone  come  partly  from  the  ledge  near  the  top,  which  has  broken  away  as  the  earth 
nndemeath  has  been  washed  out,  and  partly  from  the  ledge  below,  where  quarry- 
ing has  been  permitted.  An  attempt  has  been  made  by  one  of  the  residents  to  pre- 
serve the  slope  by  building  a  retaining  wall  to  hold  up  the  upper  part.  This  wall 
was  apparently  founded  on  the  upper  ledge  of  rock,  and  has  almost  entirely  disap- 
peare<l,  the  part  now  remaining  being  some  distance  out  fr^m  the  crest  of  the  pres- 
ent bank. 

While  this  part  of  the  slope  is  in  the  worst  condition,  the  whole  of  it  is  stated  to 
be  wasting  more  or  less,  and  its  appearance  bears  out  the  statement.  Some  of  the 
people  lay  the  blame  for  the  injury  on  certain  business  estaidishments  on  the  oppo- 
site shore,  which,  it  is  said,  are  filling  in  the  site  of  their  works,  thus  accentuating 
the  convexity  of  their  bank  and  forcing  the  cnrrent  toward  the  Kentucky  shore 
with  more  than  its  natural  strength.  The  piers  of  the  Chesapeake  and  Ohio  Bridge 
are  also  spoken  of  as  adding  to  the  trouble.  The  natural  concavity  of  the  bank 
seems,  however,  sufficient  to  account  for  the  wasting. 

Whatever  the  cause  may  be  the  effect  is  serious  and  threatens  to  carry  away  the 
river  road  entirely  unless  checked.  This  would  be  a  material  loss  not  only  to  the 
property  owners  along  it,  but  to  the  town  of  Ludlow,  which  woald  be  deprived  of 
its  most  convenient  outlet.  It  should  be  stopped,  undoubtedly,  if  possible  without 
too  great  expenditure. 

The  channel  of  the  river  does  not  seem  to  have  been  affected  to  any  noticeable 
extent  by  the  erosion  of  the  bank.  The  ledge  of  rock  along  the  foot  has  not  appar- 
ently washed  at  all,  while  the  cntting  away  of  the  bank  higher  up  has  not  been 
rapid  enough  to  change  the  channel.  The  benefit  to  be  derived  from  any  improve- 
ment would  be  purely  a  local  one.  The  work  should  pioperly  be  undertaken  by  the 
authorities  of  <  'ovington  and  Ludlow  rather  than  by  the  General  Government. 

The  locality  does  not  seem  worthy  of  improvement  by  the  United  States  within 
the  meaning  of  the  act.     •     •    • 

Very  respectfully,  your  obedient  servant, 

Harry  F.  Hodges, 
Urst  LietUtnant  of  £ngineer», 

Maj.  Amos  Sticknrt, 

CiMrpB  of  £ngineer§. 


F  F  i8. 


PRELIMINARY  EXAMINATION  OF  LITTLE  MIAMI  RIVER,  OHIO,  WITH  THE 

VIEW  OF  AFFORDING  AN  ICE  HARBOR. 

[Printed  in  House  Ex.  Doc.  No.  08,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wiishingtony  D.  0.,  December  5, 1692. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  October  18,  1802,  by  Maj.  Amos  Stiekney,  Corps  of  En^neer8,of 
the  results  of  a  preliminary  examination  of  Little  Miami  Eiver,  Ohio, 
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with  the  view  of  affording  an  ice  harbor,  made  to  comply  with  provv 
sions  of  the  river  and  harbor  act  approved  July  13, 1892. 

It  is  the  opinion  of  Major  Stickney,  concurred  in  by  the  division  engv 
neer  and  by  this  office,  that  the  locality  is  not  worthy  of  improvement 
by  the  General  Government  for  the  purpose  named. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Gassy^ 
Brig.  Oen.y  Chief  of  EngineerM, 
Hon.  8.  B.  Elkins, 
Secretary  of  War. 


REPORT  OF  MAJOR  AMOS  STICKNEY,  OOR'PS  OP  ENOINEEBS. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  October  18^  1892. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  the  Little  Miami  River,  Ohio,  with  the  view 
of  forming  an  ice  harbor.  This  examination  was  niade  by  my  assistast, 
First  Lieut.  H.  F.  Hodges,  Corps  of  Engineers,  a  copy  of  whose  rep<»t 
is  transmitted  herewith. 

The  Little  Miami  at  its  mouth  is.  in  low  water,  an  exceedingly  small 
stream.  As  stated  in  Lieutenant  Hodges's  report,  a  channel  20  feet  wide 
and  1  foot  deep  could  not  be  found  when  the  Cincinnati  gauge  was  at 
4.8  feet,  which  corresponds  to  2.8  feet  above  low  water.  The  sketch* 
accompanying  the  report  shows  how  the  mouth  of  the  river  is  obstructed 
by  a  bar.  To  form  a  harbor  here  that  would  be  of  any  use,  this  bar 
would  have  to  be  dredged  out,  but  as  the  Ohio  River  channel  is  on  the 
Kentucky  side  the  area,  if  dredged,  would  immediately  fill  up  agaio. 
The  location  is,  in  my  opinion,  entirely  unsuitable  for  the  formation  of 
a  harbor,  and  I  must  therefore  concur  in  the  statement  of  Lieutenant 
Hodges  that  it  is  not  worthy  of  improvement  by  the  General  Govern- 
ment for  the  purpose  named. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineer*. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 


[First  indorsement.] 

U.  S.  Enoineeb  Office, 

Detroit,  Mich.,  October  25,  1892. 

EespectfuUy  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  engineer  that  the  locality  is  not 
worthy  of  improvement  by  the  General  Government. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers, 

Division  Engineer,  Northwest  Division. 

■  -    —     ■        -  ■     *■ 

•  Not  prmted. 
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bkpobt  of  lieutenant  h.  f.  hodges,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  October  10, 1899. 

Sir:  I  hay«  the  honor  to  make  the  following  report  on  the  preliminary  examina- 
tion of  tbo  Little  Miami  River,  with  the  view  of  forming  an  ice  harbor.  The  exam- 
ination was  provided  for  in  the  river  ^nd  harbor  act  of  July  13,  1892,  and  was  made 
by  me  under  your  orders  on  the  5th  instant. 

The  little  Miami  River  empties  into  the  Ohio  from  its  right  bank  6  miles  above 
Cincinnati.  At  low  water  it  occupies  a  channel  of  about  50  feet  in  width  between 
burs  of  clay  and  sand.  The  banks  which  define  the  hiffh-water  channel  are  high 
and  about  200  feet  apart.  They  rise  steeply  from  the  clay  bars  at  the  base.  For 
some  dLstau(*e  above  and  below  the  mouth  a  large  bar  of  cemented  gravel  extends 
well  out  into  the  Ohio  River  narrowing  the  latter  to  about  half  its  normal  width. 
One  mile  above  the  mouth  the  Little  Miami  is  crossed  by  two  bridges,  one  carrying 
a  highway,  the  other  the  roadway  of  the  Cincinnati,  Georgetown  and  Portsmouth 
Railroad.  The  highway  bridge,  which  is  the  farther  downstream^  would  limit  the 
high-water  navigation  of  the  river.  The  appearance  of  the  locality  is  indicated 
approximately  by  the  accompanying  sketch.  At  the  time  of  the  examination,  when 
the  Ohio  was  at  4  ^q  feet  on  the  Cincinnati  gauge,  a  channel  20  feet  wide  and  1  foot 
deep  could  not  have  been  found  into  the  Little  Miami. 

An  ice  harbor  placed  almost  anywhere  in  this  vicinity  would  be  of  great  service 
to  th^  commerce  of  the  Ohio  River,  especially  to  the  coal  trade.  To  be  an  efficient 
and  commodions  shelter  it  should  have  a  depth  of  6  feet  and  a  least  width  of  200  feet 
at  all  stages,  since  the  ice  has  been  known  to  go  out  at  very  low  water. 

The  mouth  of  the  Little  Miami  is  not  well  adapted  to  the  formation  of  such  a 
harbor.  The  bars  which  occupy  a  large  part  of  the  high- water  bed  rise  several  feet 
above  the  low- water  surface,  and  would  not  be  drowned  out  until  the  water  had 
risen  to  a  comparatively  high  level.  Before  the  necessary  depth  and  width  would 
be  reached  in  tne  harbor  the  Ohio  River  would  stand  at  about  16  feet  on  the  Cin- 
cinnati gauge.  A  shelter  available  only  at  such  high  water  would  be  of  little  or  no 
use.  The  conditions  being  so  unfavorable,  I  am  compelled  to  report  the  locality  as 
not  worthy  of  improvement. 

No  survey  is  recommended. 

Very  respectfully,  your  obedient  servant, 

H.  F.  Hodges, 
FxTBt  Lieutenant,  Corpe  of  Engineen. 

Mini*  Amos  Stickney, 

Corps  of  Engineers,  U.  8.  A. 


F  F  19. 

PRELIMINARY  EXAMINATION  OF  THE  OHIO  RTVEB  BETWEEN  IBONTON, 
OHIO,  AND  THREE  MILES  ALONG  AND  UP  THE  OHIO  EAST  OF  THE 
MOUTH  OF  GUYAN  RIVER,  WEST  VIRGINIA. 

^^  • 

[Printed  in  House  Ex.  Boo.  No.  121,  Fifty-seoond  Congress,  second  seuion.] 

Office  of  the  Chief  op  ENGiNEEBSy 

United  States  Army, 
Washingtouj  D,  0.,  December  5, 1892. 

Sib  :  The  river  and  harbor  act  approved  July  13, 1892,  provides  for 
preHminary  examination  of  Ohio  River  between  Ironton,  Ohio,  and 
3  miles  along  and  up  the  Ohio  east  of  the  mouth  of  Guyan  River,  West 
Virginia,  for  the  purpose  of  ascertaining  what  is  necessary  to  clear 
said  river  between  said  points  of  obstructions  and  to  deepen  the  chan- 
nel thereof  where  necessary,  with  all  such  other  improvements  as  may 
be  found  expedient  for  the  storing  and  harboring  of  steamboats,  coal 
barges,  and  for  the  landing  and  shipping  of  coal  and  other  freights  on 
said  river  between  said  i)oints. 

Tliis  examination  was  assigned  to  the  charge  of  Maj.  Amos  Stick- 
ney, Corps  of  Engineers,  and  1  have  now  the  honor  to  submit  the  ao* 
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(•(•HP  anyin|]c  <*<>P.v  of  report  dated  September  3, 1892,  by  that  office  *i| 
comply  with  the  terms  of  the  act. 

Mnjor  Stickney  stateathat  this  locality  is,  in  his  opiniOD,  eininentj| 
worthy  of  such  improvement  by  the  General  Government  as  can  i« 
made  at  reasonable  cost,  and  his  opinion  is  concurred  in  by  the  dii 
ion  engineer  and  by  this  oflBce.  The  survey  necessary  for  preparicj 
and  submitting  plans  for  improvement  will,  it  is  estimated,  cost|2,5*» 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Bngineen. 
non.  8.  B.  Elkins, 

Secretary  of  War. 


bepobt  of  maj.  amos  stiokney,  corps  of  enoineeb& 

^  United  States  Engineer  Office, 

Cincinnati^  OhiOj  September  3j  1692. 

General:  I  have  the  honor  to  submit  the  following  report  on  tbf 
prehminary  examination  of  the  Ohio  River  between  Iron  ton,  Ohio,  and 
6  miles  along  and  up  the  Ohio,  east  of  the  mouth  of  Guyan  River,  W&4 
Virginia,  for  the  purpose  of  ascertaining  what  is  necessary  to  clear 
said  river  between  said  points  of  obstructions,  and  to  deepen  tbe 
channel  thereof  where  necessary,  with  all  such  other  improYemeuts  as 
may  be  found  expedient  for  the  storing  and  harboring  of  st^amboaU 
coal  barges,  and  for  the  landing  and  shipping  of  coal  and  other  freights 
on  said  river  between  said  points.  This  examination  was  assigned  to 
my  charge  by  letter  of  the  Chief  of  Engineers,  U.  8.  Army,  dated  July 
14, 1892,  and  was  made  by  my  assistant.  First  Lieut.  Harry  F.  Hodges, 
Corps  of  Engineers,  U.  S.  Army,  a  copy  of  whose  report  is  transmitt«d 
herewith. 

The  reach  .of  river  between  Iron  ton,  Ohio,  and  a  point  3  miles  above 
the  mouth  of  the  Guyan  River,  is  about  25  miles  in  length,  and  the 
principal  obstructions  to  navigation  are  a  number  of  bars  oompoeed 
mostly  of  sand  and  gravel,  that  at  the  mouth  of  the  Guyan  Biver  being 
one  of  the  worst  upon  this  part  of  the  Ohio  River,  and  causing  at  this 
time  a  suspension  of  navigation  for  boats  coming  from  below.  Upon 
this  reach  of  river  are  located  a  number  of  thriving  cities  and  towns 
which  are  largely  engaged  in  manufacturing  and  shipping.  The 
principal  cities  are  Ironion,  Ohio:  Ashland  and  Catlettsburg,  Ky.; 
Huntington  and  Guyandotte,  W.  Va.  The  removal  of  obstructions  to 
navigation  in  this  reach  is  a  matter  of  particular  importance  to  tbese 
cities,  and  it  is  a  matter  of  general  importance  to  a  large  part  of  the  en- 
tire commerce  of  the  river  which  passes  this  locahty.  The  appropria- 
tions which  have  been  made  by  Congress  for  the  improvement  of  the 
Ohio  River  have  been  expended  upon  a  length  of  966  miles.  It  ha? 
therefore  been  impossible,  with  the  small  amount  provided  per  mile  of 
river,  to  make  or  to  attempt  thorough  improvements  of  all  localities. 

There  can  be  no  question  that  this  particular  locality  is  an  important 
part  of  the  river,  and  should  receive  as  much  attention  as  it  is  possible 
to  give  it.  It  has  been  suggested  that  the  improvement  should  be 
made  by  the  construction  of  a  lock  and  mov^le  dam  similar  to  that 
now  in  operation  at  Davis  Island,  5  miles  below  Pittsburg,  in  ordff 
that  a  deep  pool  may  be  formed  for  the  harboring  of  steamboats  and 
coal  boats.  Such  an  improvement  would  cost  somewhere  in  the  neigh- 
borhood of  $1,000,000,  and,  while  forming  a  harbor,  would  not  improve 
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the  general  navigation  of  the  river  except  for  a  comparatively  short 
reach,  which  would  be  cut  off  during  low-water  stages  from  deep-water 
communication  with  the  river  above  and  below,  until  deep  water  was 
extended  by  similar  works  above  and  below.  The  system  of  improve- 
ment by  locks  and  movable  dams  inaugurated  on  the  upper  part  of  the 
Ohio  Eiver  has  apparently  been  determined  upon  by  the  national  Con- 
gress only  to  a  point  about  30  miles  below  Pittsburg.  In  this  dis- 
tance six  dams  are  required  to  obtain  a  minimum  depth  of  6  feet  in  low 
water.  Irbnton  is  325  miles  from  Pittsburg,  and  while  the  slope  of 
the  river  is  much  less  at  the  former  point  than  in  the  upper  part  of  the 
river,  and  permissible  length  of  pools  would  be  greater,  it  is  manifest 
that  a  great  many  dams  would  be  needed  to  carry  the  system  through 
so  that  it  should  be  continuous  from  Pittsburg  to  Iron  ton,  or  in  the 
other  direction  from  Ironton  to  Cincinnati,  a  distance  of  142  miles. 

It  is  highly  probable  that  all  requisite  improvements  of  channel  as 
far  as  present  commerce  demands,  and  which  will  be  beneficial  to 
through  as  well  as  local  commerce,  can  be  made  at  a  very  much  less 
cost  than  by  the  Construction  of  a  lock  and  dam,  and  the  locality  is 
eminently  worthy  of  such  improvement  by  the  General  Government  as 
can  be  made  at  reasonable  cost.  To  form  plans  and  estimates  for  nec- 
essary work  will  require  a  survey  which  is  estimated  to  cost  $2,500. 
Very  respectftiUy,  your  obedient  servant, 

Amos  Stiokkey, 
Majwr  of  Ungineers. 

Brig.  Gen.  Thomas  L.  Casbt, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
2^orthwest  Division.) 

[First  indonement.] 

U.  S.  Engineer  Office, 
Detroity  Mich.y ,  l89:t^. 

Eespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
Upon  the  information  given  by  the  district  engineer  I  am  of  opinion 
that  the  locality  is  worthy  of  improvement  by  the  General  Government, 
in  the  manner  indicated  by  him,  and  approve  his  estimate  of  the  cost 
of  the  necessary  surveys  involved. 

O.  M.  Poe, 
^Colonel J  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division. 


bxpobt  of  uxut.  harry  f.  hodor8;  corps  of  en0inbsr8. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  September  1,  189$. 

Sir:  I  bare  tbe  hoDor  to  make  the  following  report  upon  the  prelimluary  exami- 
nation of  the  Ohio  River,  from  Ironton,  Ohio,  to  a  point  3  miles  above  the  mouth  of 
the  Guyan  River,  West  Virginia. 

The  distance  along  the  river  between  the  points  named  is  25  miles.  In  this 
stretch  the  river  is  obstructed  by  bars  and  shallows  as  foUows,  viz: 

Ashland  Bar  (Pogue  Shanows),  extending  from  about  1  mile  above  Ironton  to  the 
Ashland  frirnaces. 

Bie  Sandy  ShaUows,  extending  from  about  1  mile  below  Catlettsburg  to  the  Ken- 
ova  bridge. 

Twelve  Pole  Bar,  extending  from  1  mile  below  Burlington  to  the  town. 

BNG  93 159 
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Gnyan  Bar,  below  the  mouth  of  the  Guyaa  River. 

Doglinm  Bar,  about  3  miles  above  the  same  point. 

In  addition  there  are  two  or  three  snags  near  the  channel,  and  a  large  number 
near  the  water  line.    The  latter  are  complained  of  as  obstructions  to  landing. 

The  Guyan  Bar  is  said  to  be  the  worst  one  to  be  found  for  a  long  distance  on  the 
river.  Any  improvement  iri  this  locality  would  benefit  both  the  through  river  traffic 
and  the  local  commerce.  The  latter  is  large  in  the  items  of  iron,  coal,  and  lumber. 
The  present  examination  was  asked  with  a  view  to  increasing  the  depth  on  the  shal- 
lows named,  and  to  carrying  out  such  further  improvements  as  should  make  this 
reach  of  the  river  suitable  at  all  seasons  for  the  shipment  of  coal.  The  construction 
of  a  movable  dam  to  pond  the  river  above  Irouton  seems  to  be  whatjs  desired  to 
effect  the  latter  object. 

A  dam  at  this  place  would  either  stand  by  itself,  without  relation  to  the  general 
improvement  of  the  river,  or  would  tequire  the  extension  of  the  slack-water  system 
much  further  than  has  yet  been  contemplated.  Without  entering  upon  this  ques- 
tion, it  may  be  found  practicable  to  improve  the  channel  by  much  less  costly  opera- 
tions. Of  such  improvement  the  locality  is  undoubtedly  worthy.  I  would  therefore 
recommend  a  survey  of  the  river  from  Irouton  to  a  point  3  miles  above  the  mouth 
of  the  Guyan  River;  the  estimated  cost  of  such  survey  is  $2,500. 
Very  respectfully,  your  obedient  servant, 

Harry  F.  Hodobb, 
^  Firai  Lieutenant  of  Engineers. 

Maj.  Amos  Stickxey, 

Corj^a  of  Engineers,  U.  S»  A, 


F  F  20 


PRELIMINARY  EXAMINATION  OF  RACCOON  RIVER,  OHIO,  FROM  ITS  JUNC- 
TION  WITH  THE  OHIO  RIVER  FOR  BO  MILES  OF  SAID  RACCOON  RIVEH. 

[Printed  in  House  Ex.  Doc.  No.  116,  Fifty-second  CoD}in*08a,  second  eesaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingtauj  D,  C,  December  5, 1892, 

Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  of  September  2,  1892,  by  Maj.  Amos  Stickney,  Coi-ps  of  Engi- 
neers, of  the  results  of  the  preliminary  examination  of  Eaccoon  River, 
Ohio,  from  its  junction  with  the  Ohio  River  for  50  miles  of  said  Ra<3- 
coon  River,  provided  for  by  the  river  and  harbor  act  approved  July 
13,  1892. 

The  Raccoon  River  is  reported  by  Major  Stickney  to  be,  in  his  opinion, 
not  worthy  of  improvement  by  the  General  Government,  and  his  opinion 
is  concurred  in  by  the  division  engineer  and  by  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos  Lincoln  Casey, 
Brig,  Gen,j  Chief  of  Engineers, 
Hon.  S.  B.  Blkins, 

Secretary  of  War, 


lElEPOBT  of  maj.  AMOS  STICKNEY,  COBPS  OF  ENaiNBEBS. 

United  States  Engineeb  Office, 

Cincinnati^  Ohio,  September  2^  1892, 

Genebal:  I  have  the  honor  to  submit  the  following  report  npon  tbe 
preliminary  examination  of  Raccoon  River,  Ohio,  from  its  junction  with 
the  Ohio  River  for  50  miles  of  said  Raccoon  River,  assigned  to  my 
charge  by  letter  of  the  Chief  of  Engineers,  U.  S.  Army,  dated  July  14, 
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1892.  The  examination  was  made  by  my  assistant,  First  Lient.  Harry 
F.  Hodges,  Corps  of  Engineers,  U.  8.  Army,  a  copy  of  whose  report  is 
transmitt^  herewith.  The  Eaccoon  Eiver  is  a  small  stream  that 
empties  into  the  Ohio  Biver  just  below  Gallipolis,  Ohio.  It  has  a  steep 
slope,  which  averages  nearly  IJ  feet  to  the  mile.  There  is  no  naviga- 
tion of  any  kind  upon  the  river  at  present,  though  some  years  ago  fiat- 
boats,  loaded  with  iron  from  two  furnaces,  and  timber  rafts  were  floated 
down  during  high  water. 

The  fall  of  the  water  is  now  utilized  at  several  dams  to  furnish  power 
for  mills  that  produce  flour  and  lumber,  of  which  there  are  ten  in  the 
54  miles  of  river  above  the  mouth.  The  maximum  capacity  of  the  flour 
mills  is  but  60  barrels  per  twenty -four  hours.  There  is  said  to  be  con- 
siderable undeveloped  mineral  wealth  in  the  neighboring  country. 
Some  veins  of  coal  have  been  found,  but  not  worked  to  any  extent.  The 
object  of  the  examination,  it  is  learned,  was  to  ascertain  the  feasibility 
of  establishing  slack -water  navigation.  From  the  examination  it  would 
appear  that  there  would  be  no  very  great  difficulty  in  building  locks 
and  dams,  and  the  water  stipply  would  probably  be  sufficient  for  pro- 
viding a  navigable  channel  of  3  feet  depth,  but  the  cost  of  such  an 
improvement  would  be  excessive  in  comparison  with  the  amount  of 
commerce  that  might  be  developed.  Lieutenant  Hodges  states  that 
the  improvement  would  require  the  building  of  twelve  locks  and  dams, 
tlie  clearing  of  the  channel,  and  the  payment  for  damagesi  to  mill 
property.    •    •    • 

In  view  of  the  above  facts  I  must  concur  in  the  opinion  of  Lieu- 
tenant Hodges  that  the  locality  is  not  worthy  of  improvement  by  the 
General  Government. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsemeni.] 

U.  8.  Engineer  Office, 
Detroit^  Mich.^  September  lOj  1892. 

Eespectfully  forwarded  to  the  oflBce  of  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  engineer  that  Baccoon  River, 
Ohio,  is  not  worthy  of  improvement  by  the  General  Government. 

O.  M.  Poe, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer,  Northwest  Division. 


xzport  of  ubut.  harby  f.  hodoes,  corps  of  knoinbsrs. 

United  States  Enoinebr  Office, 

CtiidfifMi^i,  Ohio,  Septemhtr  S,  I89g, 

Sir:  I  have  the  honor  to  make  the  foUowing  report  on  the  prehminary  examina- 
tion of  Raccoon  River,  Ohio : 

The  Raccoon  River,  or  creek,  rises  in  the  southern  part  of  Hocking  Coonty,  Ohio, 
and  flows  in  a  tortiions  bnt  c^eneraly  southerly  course  through  Vinton  and  GaUia 
counties,  emptying;  into  the  Ohio  River  6  miles  below  Gallipolis,  Ohio.  Its  total 
\ength  is  about  llO  miles.    The  principal  tributary  is  the  Little  Raccoon,  flowing  in 
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from  the  weet  at  a  point  39  miles  from  the  mouth.    The  main  oreek  fomishas  power 
for  a  nnmber  of  mills. 

The  Baltimore  and  Ohio  Railroad  crosses  it  twice  in  the  upper  part  of  its  ooane. 
The  Hocking  Valley  Railroad  strikes  it  at  Hawkes  Station,  54  miles  &omthe  momtlu 
and  follows  it  for  abont  13  miles  to  Vinton.  From  Vinton  to  the  month  of  the  creek 
the  farmers  and  millers  have  no  outlet  for  their  produce  except  the  wagon  ro^ds, 
which  are  very  bad  in  the  wet  season. 

The  stream  nows  through  a  fertile  bottom  about  1  mile  wide.    The  neii^bonnf 
country  is  said  to  possess  gpreat  undeveloped  mineral  wealth.    At  AdamsviUa, » 
miles  from  the  mouth,  two  seams  of  ooal  were  found  while  boring  for  oiL    They  art       j 
said  to  be  4  and  8  feet  thick,  and  to  li^  at  a  depth  of  40  and  83  feet,  respeota velj.        ' 
Near  the  mouth  of  the  creek  a  3-foot  vein  crops  out  of  the  hillsides  at  a  much  greater        \ 
elevation,  and  is  worked  to  a  small  extent  tor  local  use.    A  stream  of  natural  gas 
and  a  spring  of  brine  are  now  flowing  from  the  old  boring  at  AdamsviUe.  ' 

Forty  or  fifty  years  a^o  there  was  a  considerable  conunerce  on  the  creek.  TIm 
Keystone  and  Buckeye  furnaces  sent  their  iron  on  flatboats  down  the  Little  and  Big 
Raccoon  and  over  the  mill  dams  at  high  water.  Timber  rafts  were  also  taken  down 
in  some  quantities.  There  has  never  been  any  upstream  navigatioo.  At  preaent 
there  is  no-water  traffic  of  any  kind. 

About  twenty  years  ago  a  company  was  formed  to  improve  the  stream  by  a  system 
of  locks  and  dams.  After  (loing  a  little  preliminary  work'  the  oompanv  coUapaed 
without  building  any  locks.  The  present  examination  was  asked  wira  a  view  t» 
establishing  slack-water  navigation  for  the  lower  50  miles. 

Hawkes  Station,  where  the  Hocking  Valley  Rttiiroad  strikes  the  stream,  is  4  milai 
above /the  50-mile  point.  As  there  is  a  good  mill*with  the  roller  process  at  this 
place,  it  was  probably  intended  to  include  it  in  the  examination,  between  there 
and  the  moutn  of  the  creek  there  are  ten  mills,  having  an  average  fall  of  5^  feeC 
They  produce  flour  and  lumber.  At  Vinton  there  is  a  wool  flftctoiy  as  an  a^innot  to 
the  mill.  Two  of  the  flour  mills  use  the  roller  process,  the  remainder  the  stone  proc- 
ess. All  use  turbines  or  the  old  wooden  tub  wheels.  The  maximum  oapacitv  w  50 
barrels  in  twenty-four  hours.  Thedams  divide  the  creek  into  a  series  ofponds,  the 
consecutive  on  s  being  separated  by  short  reaches  of  flowing  stream,  la  some  eases 
the  lower  dam  backs  the  water  entirely  to  the  one  above.  The  banks  of  the  pools 
are  usually  very  steep  and  have  a  minimum  height  of  about  8  feet  above  w^ter. 
The  width  is  very  uniform,  being  75  to  50  feet  above  Little  Raccoon  and  125  to  100 
feet  below,  except  for  a  short  distance  at  the  mouth.  A  channel  of  3  feet  in  d^tk 
could  readily  be  obtained  through  these  po<^  with  a  small  amount  of  clearing.  At 
Davis  Dam,  23  miles  from  the  Ohio,  there  is  a  rocky  ledge  which  oanaea  a  fall  of 
about  5  feet.  There  are  other  less  important  rapids  at  varioos  points  which  wooH 
offer  only  slight  obstacles  to  navigation  by  slack  water. 

Below  the  lowest  mill  there  is  a  stretch  of  about  5  miles  to  the  month,  in  whi^  the 
stream  has  its  natural  flow,  modified  only  by  the  remains  of  an  old  dam.  In  this 
reach  it  is  rapid,  narrow,  and  much  obstructed  by  snags.  It  makes  a  sudden  bend 
before  emptying  into  the  Ohio,  and  at  its  mouth  is  about  40  feet  wide  at  low  water. 
The  discharge  is  ample  to  supply  locks.  There  is  nothing  in  the  conditions  to  rendsf 
the  establishment  or  slack  water  difficult. 

Estimating  from  the  heights  of  the  dams  and  the  length  of  the  backwater,  the  fiUl 
in  the  lower  50  miles  is  found  to  be  71  feet  to  the  stage  of  the  Ohio  at  the  time  of  the 
examination,  when  it  showed  2.6  feet  on  the  Gallipolis  gauge.    To  overcome  this 

would  require,  say,  twelve  locks  of  6  feet  lift. 

«  •  «  •  •  •  « 

The  condition  of  the  stream  below  the  lowest  dam,  «.  e.,  from  the  moiith  to  Yellow* 

town,  indicates  that  nothing  but  slack- water  navigation  will  be  of  material  benefit. 

In  view  of  the  fact  that  there  is  no  commerce  on  the  river  at  present,  it  would  not 

seem  judicious  to  spend  so  large  an  amount  to  create  a  possible  one.    I  moat  thars- 

fore  report  the  locality  as  not  worthy  of  improvement. 

No  survey  is  recommended. 

Very  respectfully,  your  obedient  servant, 

Harrt  F.  Hoim»8, 
Fir$t  JAeiUenoMt  o/  Jga^iwawi. 
M^j.  Amos  Sticknsy, 

Corps  of  JEngineerB,  U.  S,  A, 
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F  F  21. 

PRELIMINARY  EXAMINATION  FOR  THE  LOCATION  OF  THE  NECESSARY 
NUMBER  OF  MOVABLE  LOCKS  AND  DAMS  ON  "MIE  OHIO  RIVER  BE- 
TWEEN DAVIS  ISLAND  DAM  AND  THE  DAM  AT  OR  NEAR  THE  MOUTH 
OF  THE  BEAVER  RIVER,  IN  PENNSYLVANIA. 

rPriAted  la  Hooae  Sz.  Ooe.  No.  46,  Filty-Moond  Congress,  second  session.] 

Oppiob  OP  THE  Chief  of  Engineers, 

United  .  States  Army, 
Washingtonj  D.  C,  December  5, 189J^. 

Sir:  I  have  the  honor  to  sabinit  the  accompanying  copy  of  report 
dated  October  4, 1892,  by  M^j.  Amos  Stickney,  Corps  of  Engineers, 
of  the  resnlts  of  preliminary  examination  for  the  location  of  the  neces- 
sary number  of  movable  locks  and  dams  on  the  Ohio  Biver  between 
Davis  tsland  Dam  and  the  dams  at  or  near  the  month  of  the  Beaver 
Biver,  in  Pennsylvania,  made  to  comply  with  provisions  of  the  river 
and  harbor  act  approved  July  13. 1892. 

I  concur  in  the  opinion  of  the  local  and  division  engineers,  that  this 
portion  of  the  Ohio  Biver  is  worthy  of  improvement  by  the  General 
Government. 

M%jor  Stickney  submits  an  estimate  of  $2,800  as  the  cost  of  the  sur- 
veys necessary  to  the  preparation  of  plan  and  project,  with  estimate  of 
the  improvement  proposed. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Briff.  Oen.y  Chief  of  JSngineeri. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  of  maj.  ahos  stickney,  corps  of  enoineers. 

United  States  Engineer  Office, 

Cincinnatij  OhiOy  October  4, 169J2. 

Oenerai«:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  for  the  location  of  the  necessary  number  of 
movable  locks  and  dams  on  the  Ohio  Biver  between  Davis  Island  Dam 
and  the  dam  at  or  near  the  mouth  of  the  Beaver  Biver,  in  Pennsylvania, 
assigned  to  my  charge  by  letter  from  your  office  dated  July  14, 1892. 
The  examination  was  ipade  by  my  assistant,  Lieut.  Harry  F.  Hodges, 
Oorps  of  Engineers,  a  copy  of  whose  report  is  transmitted  herewith. 
The  approximate  locations  of  the  necessary  locks  and  dams  for  contin- 
uing the  system  of  slack-water  navigation  inaugurated  by  the  con- 
struction of  the  lock  and  dam  at  Davis  Island  were  selected  by  the 
late  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers,  with  whom  this 
method  of  improving  the  navigation  of  the  upper  part  of  the  Ohio  Biver 
originated.  This  matter  received  carefiil  attention  from  Colonel  MerriU 
and  it  is  believed  that  the  locations  are  well  selected. 

It  is  proper  and  necessary,  however,  before  commencing  the  construc- 
tion of  such  important  and  costly  structures  to  obtain  definite  informa- 
tion, which  requires  a  careful  survey  at  the  site  of  each  proposed  work. 
By  the  location  of  a  lock  and  dam  below  the  mouth  of  Beaver  Biver, 
the  construction  of  which  has  been  commenced,  it  is  pretty  definitely 
settled  that  four  additional  locks  and  dams  wul  be  required  to  com- 
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plete  the  system  from  Pittsburg  to  the  lock  below  Beaver  River,  a  dis- 
tance of  about  ^0  miles.  The  number  of  dams  was  fixed  by  the  mai 
imum  lift  which  it  ^as  deemed  advisable  to  give  to  any  daw.  The 
system  of  improvement  of  the  navigation  of  this  part  of  the  river  by 
locks  and  dams  was  determined  upon  on  accouilt  of  the  steep  slope  and 
small  supply  of  water,  and  also  on  account  of  the  harbor  facilities  tlut 
would  be  afforded  by  the  pools  for  holding  large  uumbers  of  boats 
loaded  with  coal  that  could  take  advantage  of  small  rises  to  start  on 
their  way  downstream.  The  dams  are  m^e  movable  in  order  that  th^y 
may  be  tiirown  down  and  leave  an  unimpeded  channel  for  the  quick 
passage  of  the  large  fleets  of  coal  boats.  That  this  part  of  the  river  is 
worthy  of  improvement  by  the  General  Government  is  a  question  tii»t 
does  not  admit  of  a  doubt,  since  a  large  part  of  its  great  commerce  ori^ 
inates  in  the  adjacent  coal  mines  of  the  Monougahela  River  and  tl^ 
immense  manufacturing  establishments  of  Pittsburg  and  vicinity.  The 
necessary  survey  for  the  location  of  Lock  and  Dam  No.  2  has  idreadj 
been  provided  for  by  Congressional  act.  The  surveys  for  other  loca- 
tions are  estimated  to  cost  $2,800. 

Very  respectfully,  your  obedient  se^pvant, 

Amos  Sticknky, 
Major  of  Engineeru 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A» 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engines, 
Northwest  Division.) 

[First  indorsement.] 

U.  8.  Engineer  Office, 

Detroit,  Mich.,  October  6, 1892. 

Eespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  engineer,  as  herein  expressed. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers^ 
Division  Engineer,  Northwest  Division, 


beport  of  lieut.  harrt  f.  hodgrs;  corps  of  kk6ikkkr8. 

United  States  Engineer  Okfick, 
Cincinnati,  Ohio,  September  t9,  lS9f. 

Sir:  I  baye  the  honor  to  make  the  following  report  of  the  preliiuinarj  examtn*- 
tion  for  the  necessary  number  of  ''movable  looks  and  dams''  on  the  Ohio  River  be- 
tween Davis  Island  Dam  and  the  dams  at  or  near  the  month  of  the  Beaver  River,  ii 
Pennsylvania.  This  examination  was  ordered  l^y  the  river  and  harbor  act  of  July 
13,  1892. 

A  Board  of  Engineers,  the  report  of  which  will  be  found  on  pages  1869  et  Mf.  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1889.  has  already  stated  that  it  i* 
''  practicable,  feasible,  and  advisable  ^  improve  the  Ohioliiver  from  Pittsburg  tot 
point  just  below  the  mouth  of  the  Beaver  River  *  *  *  by  the  constructlaii  of 
movable  dams." 

The  United  States  has  already  entered  upon  the  construction  of  a  movable  das 
near  Beaver,  Pa.,  which  will  form  the  sixth  of  the  series  necessary  to  pool  Uie  riTer 
to  this  point.  The  present  examination  is  for  the  purpose  of  locating  the  four  dam 
intermediate  between  the  Beaver  Dam  and  the  Davis  Island  Dam. 

The  reasons  given  for  the  recommendations  of  the  board  referred  to  above,  as  well 
as  the  statistics  of  the  commerce  passing  Davis  Island  Dam,  published  annually  is      ' 
the  Report  of  the  Chief  of  Engineers,  sumciently  show  that  the  locality  is  worthy  of 
improvement. 

The  approximate  location  of  the  dams  now  in  question  was  fixed  as  follows  in  Ike 
report  of  the  Board  of^Engineers  already  cited : 

No.  1.  Davis  Island  Dam;  lift^  7  feet.  Five  and  one-half  miles  from  origin  of  pro- 
file* 
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No.  2.  At  Merrimans  Bar:  lift,  7  feet.    Ten  miles  from  origin. 

No.  3.  At  the  Trap^  lift,  7  feet.     Eleven  and  tbree-quarters  miles  ftrora  orijo^in. 

No.  4.  At  Logstown  Bar;  lift,  7  feet.  Eighteen  and  three-qnarters  miles  from 
oriffin. 

No.  5.  Jnst  below  Beaver  River:  lift,  7  feet.    Twenty-six  miles  from  origin. 

No.  6.  Not  located.  Indicatefl  by  profile  at  having  lift  of  7  feet,  and  placed  at 
Raccoon  ("reek,  31  miles  from  origin. 

It  should  be  noted  that  the  origin  of  the  distances  on  the  profile  differs  fW>m  that 
on  the  published  map  of  the  Ohio  River,  being  almost  a  mil^  farther  upstream;  thus, 
31  miles  on  the  nrofile  corresponds  to  30  on  the  published  ninp,  very  nearly. 

At  the  time  when  the  location  was  fixed  for  the  dam  now  under  construction  near 
Beaver,  which,  to  comply  with  the  wishes  of  the  navigators,  was  forced  so  far 
downstream  as  to  become  Dam  No.  6  of  the  series,  instead  of  Dam  No.,  5,  CoL  Mer- 
rill, on  April  23,  1891,  prepared  a  tabular  statement  of  the  heights  and  dimensions 
of  the  four  intermediate  dams,  and  located  tlieyi  on  a  profile,  a  copy  of  which  ac- 
companies this  report.  The  heights,  lifts,  and  locations  recommended  by  him  were 
as  follows : 


Komber. 


I 
•> 

3 
4 

5 


Location. 


Ftet, 

12. 125 
13.741 
13,  741 
13.641 
10.726 
13.155 


Feet. 

8. 125 

7.741 

7.741 

7.eil 

4.726 

7.156 


Davis  Tnlnnd  /roDBtmcted),  5|inile«  from  origin. 
Head  of  Merrimans  Bar.  10}  mileA  from  origin. 
B^-low  the  Trap.  12jV  Tniles  from  origin. 
Itelow  Logatowu  Jiar.  10^  miles  from  origin. 
Below  Lacooke  Bar,  25  milea  from  origin. 
Below  Racooon  Rapida,  30}  milea  from  origin. 


The  diHtnnces  given  above  are  measured  on  the  profile  and  are  nearly  1  mile 
greater  tlianwheu  measured  from  the  origin  of  the  printed  map.  Col.  Merrill  con- 
templated the  possibility  of  moving  I>am  No.  4  farther  upstream,  to  the  foot  of 
Deadmans  Bar,  and  drowning  the  rapids  at  l^ogstown  by  Dam  No.  5,  but  fixed  on  the 
location  as  given  above.  There  seems  to  be  no  reason  for  deviating  from  the  ap- 
proximate positions  mentioned  by  him.  There  is  always  a  sufficient  margin  in 
placing  i^  dam  to  allow  a  proper  weight  to  be  given  to  local  considerations  of  foun- 
dation, etc.  Accepting  the  above  positions  as  approximately  accurate,  I  would 
recommend  that  instrumental  surveys,  with  soundings  and  borings,  be  made  for 
stretches  of  one-half  mile  in  length  below  each  of  the  following  localities: 

Head  of  Merrimans  Bar;  foot  of  the  Trap;  foot  of  Deadmans  Island;  foot  of 
Logstown  Bar;  foot  of  Lacocks  Bar;  and  that  the  definite  positions  of  the  dams 
be  determined  by  the  results  of  the  surveys,  Dam  No.  4  being  placed  either  below 
Deadmans  Island  or  below  Logstown  Bar.  The  estimated  cost  of  the  surveys  is 
$3,500. 

Very  respectfully,  your  obedient  servant, 

Harry  F.  Hodobs, 
Firat  Lieutetiant,  Corps  hf  EngUieeri. 

M%j.  Amos  Stick nry, 

Corp$  of  Engineers,  U,  8,  A. 


FF  22. 

PRELIMINARY  EXAMINATION  FOR  LOCK  AND  DAM  AT  THE  MOST  PRAC- 
TICABLE POINT  FOR  NAVIGATION  ON  ALLEGHENY  RIVER,  BETWEEN 
THE  DAM  AT  TAKENTUM   AND  HERR  ISLAND  DAM,  PENNSYLVANIA. 

[Printed  in  House  Ex.  Doo.  No.  87,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WaMngtoHy  D.  C,  December  5,  169J2, 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  3, 1892,  by  Maj.  Amos  Stickney,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  for  lock  and  dam  at  the  most 
practicable  point  for  navigation  on  Allegheny  River,  Peiinsylvaniay 
between  the  dam  at  Tarentum  and  Herr  Island  DanL 
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It  is  tbe  opinion  of  Major  Stickney,  concurred  in  by  the  division  ea- 
gineer  and  by  this  f)flBce,  that  the  Allegheny  River  within  the  HmiB 
mentioned  is  worthy  of  improvement  by  the  General  Government. 

In  the  judgment  of  the  local  engineer,  $2,000  will  be  reqiiiretl  for  tk 
surveys  necessary  to  the  preparation  of  plan  and  project  with  estimate 
of  cost  of  improvement  proposed. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig.  Oen.y  Chief  of  Engineert, 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 

report  of  maj.  amos' stickney,  corps  op  enainesss. 

United  States  Engineer  Oppick, 

Cincinnati^  OhiOj  October  3y  1S9Z, 

General:  I  have  the  honor  to  submit  the  following  report  npon  i 
preliminary  examination  for  lock  and  dam  at  the  most  practicable  poin^ 
for  navigation  on  Allegheny  liiver,  between  the  dam  at  Tarentum  and 
Herr  Island  Dam,  Pennsylvania.  The  examination  was  made  by  my 
assistant,  Lieut.  Harry  F.  Hodges,  Corps  of  Engineers,  a  copy  of  whose 
report  is  transmitted  herewith. 

From  the  phraseology  of  tbe  act  of  Congress  directing  this  examina- 
tion to  be  made,  it  would  seem  that  it  was  the  expectation  of  Congress 
to  continue  the  system  of  slack-water  navigation  on  the  Allegheny  Kiver 
from  Herr  Island  to  or  above  the  town  of  Tarentum,  Pa.,  and  that  for 
this  purpose  but  two  locks  and  dams  would  be  required,  one  at  or  near 
Tarentum,  and  one  intermediate  at  some  point  between  tbe  dam  at 
Tarentum  and  Herr  Island. 

From  investigation  of  the  subject  it  would  seem  to  be  desirable  to  bniH 
two  locks  and  dams  between  the  points  mentioned.  The  reason  for  thi«. 
as  stated  in  the  report  of  Lieutenant  Hodges,  is  thatthediflEerencein  level 
of  the  contemplated  pool  of  Herr  Island  Dam  and  the  natural  water 
surface  at  Tarentum  is  22  feet,  and  if  the  Tarentum  Dam  is  placed 
within  6  miles  of  that  town  it  would  be^ necessary  to  build  a  dam  with 
a  lift  of  15  feet  to  carry  a  6-foot  channel  from  the  Herr  Island  Pool  to 
the  Tarentum  Dam.  It  is  thought  that  such  a  high  dam  would  have 
considerable  eflfect  upon  the  flood  levels  of  the  river,  that  serious  damage 
might  result  and  that  it  would  be  judicious  to  overcome  the  difference 
in  level  by  two  dams  between  the  Tarentum  Dam  and  Herr  Island  Dam. 
This  matter  can  be  more  intelligently  discussed  after  a  prop^  sarrej 
of  the  locality.  Villages  and  factories  on  the  banks  of  this  part  of  the 
river  form  almost  a  continuous  line,  and  the  extension  of  the  slack-water 
sytem  of  navigation  from  the  mouth  of  the  Allegheny  to  Tarentam 
would  not  only  provide  an  outlet  for  the  productia  of  the  nomerooa 
manufacturing  establishments,  but  would  make  commodious  harbors* 

I  think  there  is  no  question  about  the  worthiness  of  the  imiMX)veiiieot 
by  the  General  Government.    The  survey  necessary  for  determiniD; 
plans  and  cost  of  works  is  estimated  to  cost  $2,000. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickttey, 
Major  of  Enyineeru 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.S.A. 

(Through  Col.  O.  M.  Foe,  Corps  of  Engineers,  Division  Engineer,      ^ 
Northwest  Division.)  " 
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[Fint  indonoment.] 

U.S.  Enqineeb  Oppice, 

Detroit^  Mich.j  October  6y  1892. 

RespectfiiUy  forwarded  to  the  oflBce  of  the  Chief  of  Engineers. 
1  concur  in  the  opinion  of  the  district  engineer  that  the  extension  ot 
the  8lack-water  system  of  navigation  from  the  mouth  of  Allegheny 
Kiver  to  Tarentum  is  worthy  of  improvement  by  the  General  Govern- 
.meat. 

O.  M.  PoE, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer j  Northwest  Division. 


xteport  of  urut.  harry  f.  hodges,  corps  of  exqineers. 

United  States  Enoixekr  Office, 

Cincinnatif  Ohio,  September  19, 1892, 

Sir  :  I  have  the  honor  to  make  the  foUowing  report  of  the  preliminary  examina- 
tion for  a  lock  and  dam  at  the  most  practicahlo  point  for  navisation  on  Allegheny 
River,  between  the  dam  i^  Tarentum  ami  Herr  Island  Dam.  l%e  examination  was 
ordered  by  the  river  and  harbor  act  of  Jnly  13,  1892. 

The  distance  by  the  river  from  the  town  of  Tarentum  to  the  Herr  Island  Dam  is 
20.4  miles  Alons  this  part  the  river  is  followed  by  the  West  Pennsylvania  Railroad 
on  the  rieht  bank  and  by  the  AUegheny  Valley  Railroad  on  the  left  bank.  The  vil- 
lages and  factories  are  so  numerous  as  to  form  almost  a  continuous  line  along  the 
stream. 

8tatiBtic%of  the  commerce  of  the  Allegheny  River  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  p.  2195.  These  statistics  are  criticised  bj 
Col.  Merrill,  in  whose  report  they  are  found,  as  being  Incomplete  and  not  represent- 
ing the  full  volume  of  trade.  It  is  highly  probable  that  aU  the  more  bulky  supplies 
and  products  of  the  factories  would  be  transported  by  water,  were  the  river  available 
at  aO  times,  and  that  the  estimate  of  the  river  commerce  referred  to  above  would 
fall  far  short  of  the  reality.  The  immense  interests  involved  would  seem  to  warrant 
any  improvement  by  which  the  trade  of  Pittsburg  and  Allegheny  City  may  be 
furthered. 

Between  Tarentum  and  the  level  of  the  Herr  Island  Dam  pool  as  it  wiU  be  when 
the  work  is  completed,  the  natural  surface  of  the  stream  falls  about  22  feet.  This 
difference  in  level  is  probably  not  accurate,  as  it  is  taken  from  a  reconnaissance 
which  was  made  in  18^;  but  the  data  are  sufficient  for  the  present  jmrpose. 

A  depth  of  6  feet  is  assumed  to  be  necessary  for  navigation.  This  depth  will  be 
assurea  bv  the  proposed  Herr  Island  Dam  for  a  distance  of  about  4.3  miles  to  the  foot 
of  8iz-Blile  Rapids.  At  this  place  the  required  depth  runs  out;  a  second  dam  must 
therefore  be  placed  here  to  pool  the  water  in  the  stretch  above.  The  wording  of  the 
act,  taken  in  connection  with  that  calling  for  the  location  of  a  dam  at  or  near  Taren- 
tum, indicates  that  but  one  dun  is  contemplated  to  pool  the  water  between  Herr 
Island  and  the  Tarentum  Dam.    To  obtain  the  navigable  depth  at  Tarentum  will  re- 

Sjuire  raising  the  natural  surface  there  about  3  feet.    There  is,  therefore,  a  lifk  of  25 
eet  above  the  Herr  Island  Pool,  which  must  be  overcome  by  a  dam  at  the  foot  of  Six- 
Mile  Rapids  and  one  ''  at  or  near  Tarentum.^' 

The  fall  is  not  uniformly  distributed  over  the  l^ngj^  of  the  stream.  It  occurs 
chiefly  at  the  points  where  islands  obstruct  the  flow.  The  river  is  thus  divided  into 
reaches  in  which  the  slope  is  sli^t  and  which  are  separated  by  comparatively  short 
rapids  of  much  greater  slope.  The  principal  rapids,  beginning  at  the  Herr  Island 
Pool,  are  Six-Mile  Rapids,  Nine-Mile  Rapids,  rapids  at  the  foot  of  Fourteen-Mile 
Island^  Poketo  Ripple,  and  Lockharts  Ripple,  near  Creighton  Station. 

Calling  the  Herr  Island  Dam  No.  1,  the  one  at  the  foot  of  Six-Mile  Rapids  becomes 
No.  2.  If  Dam  No.  2  be  required  to  pool  the  water  to  a  point  at  or  near  Tarentum  it 
must  have  a  lift  of  aboat  15  feet.  This  would  carry  the  navigable  depth  to  a  point 
near  the  foot  of  Poketo  Ripple,  5  miles  below  Tarentum.  Dam  No.  3,  at  this  p<iint, 
with  a  lift  of  10  feet,  would  give  a  depth  of  6  feet  over  the  head  of  Lockharts  Rip- 
ple and  into  the  nearly  level  reach  opposite  Tarentum.  If  Dam  No.  2  were  built  of 
a  height  less  than  15  feet  the  navigable  depth  would  run  out,  not  at  Poketo  Ripple, 
but  at  the  foot  of  the  rapids  next  below,  vfz,  at  Fourteen-Mile  Island,  5  miles  farther 
down  stream  and  10  miles  below  Tarentum.  Since  the  stretch  between  Poketo  and 
Fourteen-Mile  Island  is  nearly  level,  it  would  require  but  a  slight  lowering  of  the 
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crest  of  Dam  No.  2  to  force  Dam  No.  3,  5  miles  farther  downstream,  and  to  thus  yrt- 
vent  it  from  being  a  dam  "  at  or  near  Tarentilm."  To  place  Dam  No.  3  where  tb«  *c: 
requires  it,  necessitates  therefore  a  lift  of  15  feet  for  Dam  No.  2,  if  bat  two  dAmsAi* 
used.  The  effect  of  sach  a  lift  apon  the  flood  waters  of  the  river  would  Tery  pn^ 
ably  cause  serious  damage  to  the  surronndiug  country. 

It  would  seem  much  safer  to  pool  the  water  between  the  Tarentum  Dam  and  tk* 
Herr  Island  Dam  by  two  intermediate  dams,  rather  than  by  one.  The  first  of  thetc 
falls,  of  course,  at  the  foot  of  Six-Mile  Rapids,  where  the  Herr  Island  Pool  razia  oct. 
Dam  No.  2.  at  this  place,  should  have  a  lilt  of  6  feet  to  give  the  navigiU>lo  depth  u 
the  foot  of  Nine-Mile  Rapids  next  above.  It  would  be  possible  to  overcome  the  fi-i 
at  Nine-Mile  Rapids  and  to  pool  the  water  to  Fourteen-Mile  Island  by  Dam  No.  t 
but  to  do  this  would  require  a  lift  of  12^  feet.  It  seems  better  to  put  Dam  No.  3  at 
the  foot  of  Nine-Mile  Rapids  rather  than  to  place  it  farther  upstream  and  to  exaf- 
gerate  the  height  of  No.  2. 

Dam  No.  3,  at  the  foot  of  Nine-Mile  Rapids,  will  pool  the  water  to  the  navigabl* 
depth  as  far  as  the  foot  of  Lookharts  Ripple,  opposite  Creighton  Station.  Dam  No 
4,  at  the  fbot  of  Lockharts  Ripple,  will  give  the  navigable  depth  beyond  Ti 
with  a  reasonable  lift. 

If  the  establishment  of  slack  water  to  Tarentum  be  undertaken,  I  would 
mend  that  the  locks  and  dams  be  located  approximately  as  follows : 

Dam  No.  2,  lift  6  feet,  at  or  near  the  station  of  Sharpsburg,  below  Six-Mile 
and  4.3  miles  above  Herr  Island  Dam. 

Dam  No.  3,  lift  10  feet,  at  or  near  Claremont  Station,  below  Nine-Mile  Raptda  and 
3.8  miles  above  No.  2. 

Dam  No.  4,  lift  10  feet,  at  or  near  Creighton  Station,  below  Lockharts  Ripple,  and 
2  miles  below  Tarentum.  This  dam  has  been  made  the  subject  of  a  separate  report 
on  the  location  of  a  dam  ''at  or  near  Tarentum." 

These  lifts  and  distances  are  based  upon  a  simple  reconnaissance,  and  are  nhj^ 
to  the  changes  which  a  more  accurate  survey  shall  indicate  as  necessary. 

As  the  locality  seems  worthy  of  improvement,  I  would  further  recommend  that  ike 
line  of  levels  mn  by  Mr.  J.  W.  Arras,  assistant  engineer,  for  11  miles  up  the  riw, 
be  extended  to  embrace  all  the  localities  mentioned  as  sites  for  dams;  that  an  instzo- 
mental  survey  be  made  extending  from  Herr  Island  Dam  to  a  point  6  miles  aborv 
Tarentum ;  and  that  soundings  and  borings  be  made  for  a  distance  of  one-half  a  mk 
below  Six-Mile  Rapids  and  Nlue-MUe  Rapids,  to  determine  with  accuracy  the  best 
site  for  the  two  intermediate  dams. 

The  estimated  cost  of  this  work  is  $2,000. 
Very  respectfully,  your  obedient  servant, 

Harrt  F.  HoDon, 
First  Lieut,,  Corp9  of  £npmi 

Mai,  Amos.  Stickkrt, 

Corps  of  Engineeri. 


F  F  23. 


PRELIMINART  EXAMINATION  FOR  LOCK  AND  DAM  ON  ALLEGHENY  RIVEK. 

AT  OR  NEAR  TARENTUM,  PA. 

(Printed  in  Honse  Bx.  Doo.  No.  87,  Fifty-seoond  Congress,  second  sessioiL.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  J).  C,  December  5,  J892. 

ISnt:  I  have  the  honor  to  submit  the  inclosed  copy  of  report,  dated 
October  3, 1892,  by  Maj.  Amos  Stickney,  Corps  ol  Engineers,  of  the 
results  of  a  preliminary  examination  for  lock  and  dam  on  Allegfaeoj 
Biver,  at  or  near  Tarentum,  Pa.,  made  under  his  direction,  to  comply 
with  provisions  of  the  river  and  harbor  act  approved  July  13, 1892. 

Mtgor  Stickney  is  of  opinion  that  the  river  at  this  point  is  worthy  rf 
improvement  by  the  General  Government,  not  only  for  the  benefit  d 
the  immediate  locality,  but  as  a  part  of  the  system  of  slack- water  na^ 
igation  on  tiie  lower  part  of  the  river,  and  that  $500  will  be  require<l 
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to  make  survey  necessary  to  the  preparation  of  plan  and  project,  with 
estimate  of  cost  of  improvement  proposed. 

His  opinion  is  concurred  in  by  the  division  engineer  and  by  thf 
office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Oasby, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Seci'etary  of  War. 


bepobt  of  maj.  ahos  stickney,  corps  op  bnoineers. 

United  States  Engineer  Oppiob, 

Cincinnatiy  OhiOj  October  5, 1892. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  foi;  lock  and  dam  on  Allegheny  Biver,  at  or 
near  Tarentum,  Pa.,  assigned  to  my  charge  by  letter  from  your  office 
dated  July  14,  1892.  The'  examination  was  made  by  my  assistant, 
Lieut.  Harry  F.  Hodges,  Corps  of  Engineers,  a  copy  of  whose  report 
is  transmitted  herewith.  The  town  of  Tarentum  is  about  21  miles  above 
the  city  of  Allegheny.  The  surface  of  the  river  is  32  feet  above  the 
natural  surface  at  the  site  of  Herr  Island  Dam.  This  dam  will  raise 
the  water  surface  about  lU  feet,  so  there  will  be  a  difference  Of  level 
between  Herr  Island  and  Tarentum  of  about  22  feet. 

From  reconnoissances  and  levelings  that  have  been  made,  it  seems 
probable  that  two  dams  will  be  needed  to  carry  a  6-foot  channel  up  to 
Creighton,  about  2  miles  below  Tarentum,  and  that  in  continuation  of  a 
slack-water  channel  a  dam  should  be  placed  at  or  near  Creighton,  which 
would  form  a  pool  extending  above  Tarentum.  The  location  for  such  a 
dam  can  not  be  definitely  fixed  without  a  survey.  The  banks  of  the 
Allegheny  Biver  are  built  up  for  almost  the  entire  distance  from  Pitts- 
burg to  Tarentum,  and  there  are  many  manufacturing  establishments 
located  here  whose  products  would  go  to  swell  the  commerce  of  the 
river  if  it  were  made  navigable  at  aU  stages.  The  river  at  this  point  is 
deemed  to  be  eminently  worthy  of  improvement  not  only  for  the  benefit 
of  the  immediate  locality,  but  as  a  part  of  the  system  of  slack-water 
navigation  on  the  lower  part  of  the  river.  It  is  estimated  to  cost  $500 
to  make  a  survey  with  the  view  of  submitting  pl^n  and  estimate  lor  the 
lock  and  dam. 

Very  respectftdly,  your  obedient  servant, 

Amos  Stioknby, 

Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

TJ.  S.  Engineer  Office, 
Detroity  Mich.y  October  6',  189J2. 

KespectfuUy  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  engineer,  as  herein  expressed. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers^ 
Division  Engineer j  Northwest  Division. 
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REPORT  OF  ULKCT.  HARRY  F.  HODGK8,   CORPS  OP  ENGINEERS. 

U.  S.  Engineer  Officb, 
Cincinnati,  Ohio,  September  i7, 189t. 

Sir:  I  have  the  honor  to  make  the  following  report  of  the  preliminary  examina- 
tion for  a  lock  and  dam  on  the  Allegheny  River,  at  or  tiear  Tarentom,  which  waa 
ordered  hy  the  river  and  harbor  act  of  July  13,  1892. 

The  town  of  Tarentnm  lies  on  the  Allegheny  River,  21  miles  above  the  city  of  Alle- 

fheny.  Two  railroads,  the  Allegheny  Valley  "Railroad  on  the  left  bank  and  the  WeaS 
ennsylvania  Railroad  on  the  ri^ht  bank,  follow  the  stream  to  points  beyond  the 
town.  The  ontlying  suburbs  of  Pittsburg  and  Allegheny  City,  and  the  separate 
viUagea  on  the  banks,  form  a  nearly  contmnons  line,  skirting  the  river  as  fiir  as 
Tarentnm.  The  accommodation  trains  on  the  West  Pennsylvania  Railroad  have 
twenty-five  stations  in  this  reach  of  the  stream. 

A  great  number  of  industrial  establishments  of  various  kinds  are  located  along 
the  river  for  many  miles,  and  contribute  their  share  to  the  great  commerce  of  Pitts- 
burg and  Allegheny  City.  Statistics  of  the  trade  of  the  river  are  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1890,  p.  2195;  There  can  be  no 
question  that  all  of  the  cheaper  and  more  bulky  supplies  and  products  of  the  &c- 
tories  would  choose  the  river  transportation,  were  it  available. 

As  sources  of  information  in  regard  to  the  topographical  features  of  this  portion 
of  the  stream,  there  are  at  hand  reconnoissances  made  by  Lieuts.  Graham  and  Ber- 
rien, in  1828,  and  by  Lieut.  F.  A.  Muhan,  Corps  TJfEngineers,  in  1874 ;  and  a  lino  of 
levels  run  over  the  lower  11  miles  of  the  stream  by  Mr*  J.  W.  Arras,  assistant  en^n- 
neer,  in  1884.  From  these  data,  it  appears  tliat  the  water  surface  at  Tarentnm  is  2^2 
feet  above  the  natural  surface  at  the  Herr  Island  Dam.  The  establishment  of  the 
Davis  Island  Dam  and  the  Herr  Island  Dam  will  raise  the  water's  surface  in  the  pool 
of  the  latter  10  feet  above  the  natural  surface  at  that  point.  There  will  remain  22 
feet  of  fall  to  be  overcome.  If  the  crest  of  the  Herr  Island  Dam  be  placed  at  a  ievel 
of  6  feet  above  the  surface  of  the  pool  of  the  Davis  Ishind  Dam  when  fnll,  a  depth  of 
6  feet  will  be  secured  ps  far  as  the  foot  of  Six  Mile  Rapids,  about  4.3  miles  above. 

A  fixed  dam  here  with  a  lift  of  6  feet  would  carry  the  depth  of  6  feet  to  the  foot 
of  Nine  Mile  Rapids,  or  about  3.8  miles  farther  up.  A  fixed  dan^  near  the  foot  of 
Nine  Mile  Island  with  a  lift  of  10  feet  will  carry  the  required  depth  of  6  feet  as  far 
as  Crei^hton,  about  2  miles  below  Tareutum.  A  fixed  dam,  munbered  4  of  the 
series,  x>laced  at  Creighton  will  give  a  pool  extending  above  Tarentum  for  a  distance 
proportional  to  the  lift.  A  10-foot  lift  will  give  a  depth  of  6  feet  for  about  6  milea 
above  Tarentum.  The  dam  at  Creighton,  or  Dam  No.  4,  is  therefore  the  one  to  be 
located  by  this  preliminary  examination.  Its  position  within  a  few  himdred  yanls 
can  be  determined  as  above  from  the  approxim'ate  diftereuces  in  ievel  as  given  by  the 
reconnoissances  already  referred  to.  To  fix  the  location  exactly  requires  a  more  de- 
tailed knowledge  of  the  foundations  than  can  be  obtained  by  a  simple  examination, 
as  well  as  a  more  accurate  line  of  levels  than  those  at  hand  to  cover  a  stretch  of 
about  10  miles  below  Tarentum. 

As  the  locality  is  undoubtedly  worthy  of  improvement,  and  as  the  location  of  a 
dam  at  this  place  is  in  line  with  a  project  for  the  establishment  of  slack  water  in  the 
lower  Allegheny,  I  would  recommend  tbat  the  levels  run  by  Mr.  Arras  be  extended 
to  a  point  6  miles  above  Tarentum,  and  that  an  accurate  survey,  withsonndings  and 
borings,  be  made  of  a  stretch  of  the  river  one-lialf  mile  long  below  the  old  tniPfflftm 
at  Creighton.  The  estims^ted  cost  of  this  work  is  $500. 
Very  respectfully,  your  obedient  servant, 

Harrv  F.  Hodgrs, 

M^j.  Amos  Stickney,  First  Lieut,  of  Enginsen. 

Corps  of  JCngineers,  U,  8.  A, 


F  F  24. 

PRELIMINARY  EXAMINATION  OF  ALLEGHENY  RIVER  FROM  OLEAN,  N.  Y., 

TO   WARREN,  PA. 

[Printed  in  House  Ex.  Doo.  No.  61,  Fifty-seoosd  Congrefw,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  2>.  C,  December  5,  1893* 

Sir  :  I  have  the  honor  to  snbmit  the  accompanying  copy  of  repoix, 
dated  September  30,  1892,  by  Maj.  Amos  Stickney,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Allegheny  River  from 
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Olean,  N.  Y.,  to  "Warren,  Pa.,  made  to  comply  with  provisions  of  the 
river  and  harbor  act  approvea  July  13, 1892. 

It  is  the  opinion  of  Major  Stickney,  cjoncurred  in  by  the  division  engi- 
neer and  by  tJiis  office,  that  the  river,  within  the  limits  named,  is  not 
wortiiy  of  improvement  by  the  General  Government.  • 

Very  respectfully,  your  obedient  servant,- 

Tuos.  Lincoln  Casey, 
Brig,  Gen.y  Chief  of  JEngineera. 
Hon.  8.  B.  Blkins, 

Secretary  of  War. 


sepobt  of  maj.  amos  stickney,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnatij  OhiOy  September  30j  1892, 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  Allegheny  River  between  Oleau,  N.  Y., 
and  Warren,  Pa.,  assigned  to  my  charge  by  letter  from  your  office 
dated  July  14, 1892. 

The  examination  was  made  by  my  assistant,  Lieut.  Harry  F.  Hodges, 
Corps  of  Engineers,  a  copy  of  whose  report  is  transmitted  herewith. 

The  river  between  Olean  and  Warren  is  exceedingly  shallow,  with  but 
a  small  amount  of  water  passing,  and  has  a  steep  slope,  amounting  in 
some  j)!aces  to  5  feet  fall  in  1  mile.  For  a  portion  of  this  distance  the 
river  is  used  to  some  extent  for  floating  logs  to  mill,  but  regular  rafting 
can  not  be  carried  on  under  a  4-foot  stage.  The  only  improvement  of 
the  river  that  could  be  of  much  benetit  to  the  community  would  be  by 
the  construction  of  locks  and  dams  to  make  slack- water  navigation, 
and  thereat  cost  of  such  works  in  comparison  with  the  commerce  that 
might  be  benefited  renders  it  inadvisable  to  undertake  them.  A  sur- 
vey was  made  of  this  part  of  the  river  by  the  United  States,  in  1880,  and 
some  work  of  improvement  done  to  facilitate  the  railing  of  logs,  but  it 
would  seem  that  further  work  of  this  description  is  not  called  for.  I 
concur  in  the  opinion  of  Lieut.  Hodges  that  the  locality  is  not  worthy 
of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 

Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  •  of  Engineers,  Division  Engineer^ 
Korthwest  Division.) 

[first  indorsement.] 

U.  S.  Enginebb  Office, 
Detroit,  Mich.,  October  i,  1892* 

Bespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  engineer — that  the  river,  with- 
in the  limits  indicated,  is  not  worthy  of  improvement  by  the  General 
Oovermuenti 

O.  M.  POB, 
Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division* 
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beport  of  lieut.  harry  f.  nodges,  corps  of  bnginsrrs. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  September  STl,  1892, 

Major:  I  have  the  honor  to  make  the  following  report  of  the  prelimiDary  exam- 
inatipD  •f  the  Allegheny  River  between  Olean,  N.  Y.,  and  Warren^  Pa.,  which  was 
ordered  by  the  river  and  harbor  act  of  July  18, 1892 : 

The  distance  between  the  points  named,  measured  along  the  river,  is  67  milets. 
The  New  York,  Lake  Erie  and  Western  Railroad  follows  tho  stream  for  28  mileH. 
from  Olean  to  Salamanca;  the  Western  New  York^and  Pennsylvania  Railroad  fol- 
lows it  for  the  whole  distance  from  Olean  to  Warren ;  the  Butfalo,  Rochester  and 
Pittsburg  Railroad  and  a  line  of  the  Erie  Railroad  from  Bradford  cross  it  15  milc-^ 
below  Olean.  It  will  therefore  be  seeft  that  ther6  is  no  lack  of  railway  transporta- 
tion. 

In  1880  a  survey  was  made  by  the  United  States  of  the  Allegheny  River  from 
Olean.  N.  Y.,  to  Franklin,  Pa.,  a  distance  of  182  miles.  By  this  survey  it  was  found 
that  the  fiE^l  of  the  river's  surface  in  the  first  20  miles  below  Olean  averages  1.7  feet 
per  mile.  In  the  second  20  miles  the  average  fall  is  3.7  feet  per  mile :  in  the  third  JO 
miles  the  average  fall  is  5  feet  per  mile ;  while  in  the  fourth  and  hfth  stretches  of 
20  miles  the  average  fall  is  3.5  feet  per  mile. 

Between  Olean  and  Warren  the  river  is  shallow,  tortuous,  and  much  obstructed  by 
ripples,  remains  of  old  dams  and  booms.  There  are  dams  still  in  use  at  Salamauca, 
Corydon,  and  Shipmans  Island.  The  width  of  the  river  reaches  300  feet  in  places. 
At  the  time  of  the  examination,  when  the  water  gauge  at  Warren  indicated  thri^- 
tenths  of  a  foot,  a  skiff  drawing  8  inches  of  water  could  not  come  down  from  Oleau 
without  repeatedly  requiring  to  be  dragged  over  the  shallows.  On  many  ripples 
the  depth  was  not  more  than  from  3  to  6  inches  for  distances  of  100  feet  or  more. 

The  principal  towns  on  this  stretch  of  the  river  are  Olean,  Salamanca,  Corydon, 
Kiuzna,  and  Warren.  The  principal  interasts  are  in  lumber,  tanning,  oil,  and  iron 
works. 

At  present  the  river  between  Olean  and  Carrollton,  17  miles  below,  is  not  used  for 
any  purposes  of  transportation.  Below  CarroUton  it  is  used  to  some  extent  for 
floating  the  logs  which  are  out  alon^  the  banks  to  the  mills  where  they  are  worked 
up,  the  lumber  being  shipped  by  rail.  For  regular  rafting  a  stage  of  4  feet  in  the 
channel  at  Warren  is  said  to  be  necessary ;  for  drifting,  much  less  would  suffice. 

Without  the  establishment  of  a  system  of  locks  and  dams  there  seems  no  possibil- 
ity of  an  impVovement  which  should  fit  this  part  of  the  river  for  purposes  of  general 
commerce.  Regarding  such  a  system  as  out  of  the  question  for  the  present,  the  only 
thing  which  can  be  done  is  to  so  clear  the  channel  as  to  permit  rafting  at  loweV 
stages.    By  such  improvement  the  lumber  and  bark  trades  alone  would  be  benefited . 

A  certain  amount  of  work  has  already  been  done  by  the  United  States  with  this 
end  in  view.  The  worst  bowlders  and  rocks  have  been  removed  f^om  the  channel  and 
a  log  chute  has  been  constructed  oTcr  the  dangerous  dam  at  Corydon.  In  spite  of 
this  work,  which  resulted  in  making  rafting  much  easier,  the  shipments  of  lumber 
on  the  river  have  diminished  to  practically  nothing  now,  while  in  1880,  28,000,000 
feet,  B.  M..  of  sawed  lumber  are  reported  as  the  annual  river  trade  between  and 
including  Olean  and  Warren.  The  lumbermen  say  that  at  present  the  sole  use  of  tho 
river  is  for  rafting  or  drifting  round  timber  for  short  distances  from  the  places  where 
it  is  felled  to  the  mills. 

An  improvement  might  be  effected  in  the  river  by  diking  or  dredging  in  such  man- 
ner as  to  remove  the  worst  ripples  and  to  make  rafting  easier.  There  seems  to  be  but 
little  demand  for  such  improvement  even  among  those  interested  in  the  lumber  trade. 
Nearly  all  the  business  laen  who  were  consulted,  both  in  Warren  and  Olean,  gave  it 
as  their  opinion  that  further  expenditure  on  the  river  would  be  a  waste  of  money. 
To  accomplish  radical  improvement  for  a  distance  of  onljr  15  miles  above  Warren, 
would  require  diking  or  dredging  at  seventeen  places,  the  worst  ones  being  at  a  rip- 
ple Just  above  Conewango  Creek,  at  Shipmans  Island,  and  at  Kinsua  Island.  For 
the  rest  of  the  way  the  stream  is  in  about  as  bad  a  state.  The  result  of  any  work 
would  be  to  prolong  by  a  few  weeks  the  season  of  rafting,  and  would  be  of  no  help 
to  general  trade.  I  am  of  the  opinion  that  the  expense  would  be  out  of  all  pro)>or* 
tion  to  the  benefits  to  be  derived,  and  that  the  locality  is  not  worthy  of  fiirtlier  im- 
provement by  the  United  States. 

A  sur^'ey  of  the  river  between  the  points  named  has  already  been  made.  Ko  fur- 
ther survey  is  recommended. 

Very  respectfully,  your  obedient  servant, 

Harry  F.  Hodgks, 
I%r%i  Lieutenant,  Corpe  of  En^neen, 

Mi^.  Amos  Sticknry, 

Corp§  of  Engineen. 


APPENDIX  G  G. 


IMPROVEMENT  OF  PALLS  OF  OHIO  RIVER,  OF  WABASH  RIVER,  INDIANA 
AND  ILLINOIS,  AND  OF  WHITE  RIVER,  INDIANA. 


REPORT  0^  LIEUT.  COL.  O.  J.  LYDECKEU,  CORPS  OF  ENGINEERS,  OFFI- 
CER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1S9S,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVKMENT8. 


1.  Fallsof  the  Ohio  Riyer,  at  Louisville, 

Ky. 

2.  Indiana    Chute,    Falls   of   the    Ohio 

River. 


3.  Operating  and  care  of  Lonisville  and 

Portland  Canal,  Kentucky. 

4.  Wabash  River,  Indiana  and  Illinois. 

5.  White  River,  Indiana. 


EXAMINATIONS. 


6.  Little  Wabash  River,  Illinois. 


I  7.  Embarras  River,  Illinoit* 


United  States  Enoineer  Office, 

Louisville^  Ky.y  July  lOj  1893. 

General:  I  bave  the  honor  to  transmit  herewith  annual  reports  of 
operations  for  the  works  in  my  charge  for  the  fiscal  year  ending  June 
30, 1893. 

Very  respectfiilly,  your  obedient  servant, 

U.  J.  Ltdece:er, 
lAeut.  Col.y  Corjps  qf  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  u.  S.  A. 


GGx. 

improvement  of  the  falls  of  the  OHIO  river  at  LOUISVILLE, 

KENTUCKY. 

The  object  of  the  improvement  now  in  progress  is  to  give  increased 
facilities  to  commerce  passing  the  falls  of  the  Ohio  River,  via  the 
Ijouisville  and  Portland  Canal,  by  enlarging  it  at  its  upx)er  entrance, 
and.  also  at  its  further  end,  just  above  the  locks,  in  such  manner  as  to 
form  suitable  basins,  or  tiarbors,  where  boats  may  lie  and  tows  be  prop- 

25^ 
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erly  assembled  for  passing  throagh  the  canal  and  locks  without  inter- 
fering with  the  movements  of  other  craft. 

The  enlargement  at  the  entrance  to  the  canal  was  commenced  in  1883 
and  modified  in  1890,  as  recommended  by  the  Board  of  Engineers  in  its 
report  dated  January  28, 1890.  The  general  width  of  the  canal  before 
enlargement  was  90  feet;  by  the  proposed  enlargement  this  width  will 
become  325  feet  at  the  canal  entrance,  and  from  that  it  will. gradually 
decrease  to  210  feet  at  a  point  about  2,400  feet  west  of  the  entran6e; 
a  masonry  wall  19  feet  high  and  2,733  feet  long  will  limit  the  enlarged 
canal  on  its  north,  and  the  old  north  wall  will  be  removed.  Eastward 
of  the  enlarged  canal,  at  its  entrance,  a  basin  about  800  feet  wide  and 
2,200  feet  long  will  be  constructed,  the  limits  of  the  basin  being  a  bear 
trap  structure  800  feet  long  on  the  west,  and  a  concrete  dam  2,800  feet 
long  on  the  north.  The  estimate  for  the  work  Included  the  excavation 
of  about  325,670  cubic  yards  of  solid  rock  and  270,000  cubic  yards  of 
earth ;  the  construction  of  about  5,200  linear  feet  of  new  canal  wall 
and  masonry  dam;  and  the  removal  of  6,200  linear  feet  of  old  canal 
wall,  crib  dikes  and  timber  dam. 

The  work  accomplished  up  to  July  1, 1892,  included  177,532.81  cubic 
yards  of  earth  excavation,  160,882.40  cubic  yards  ot  rock  excavation, 
and  10,007.5  cubic  yards  of  masonry  built  in  the  new  wall. 

At  the  beginning  of  the  past  fiscal  year  the  work  of  building  coffer- 
dams, erecting  derricks,  laying  railroad  tracks,  and  other  preUminary 
operations  had  been  commenced  for  resuming  work  on  the  new  canal  wall 
(on  which  nothing  had  been  done  since  the  summer  of  1889),  and  by  the 
middle  of  July  the  laying  of  masonry  was  started.  Preparations  for 
resuming  rock  excavation  at  the  head  of  the  canal  were  also  commenced 
early  in  that  month,  pumping  machinery  set  up,  temporary  dams  re- 
paired, the  mud  deposits  over  the  area  to  be  excavated  removed,  and 
railway  laid,  and  by  the  end  of  the  month  the  actual  work  of  drilling, 
blasting,  and  removing  rock  was  well  under  way;  it  was  continued 
until  the  middle  of  September  and  then  suspended,  in  order  to  reserve 
sufficient  funds  for  continuing  work  on  the  canal  wall  to  the  close  of 
the  season  of  operations.  The  stage  of  water  was  unusually  favorabje 
for  the  work  of  excavation,  and  it  was  most  unfortunate  that  the  amount 
of  money  available  was  so  small  that  full  advantage  of  this  condition 
could  not  be  realized ;  the  work  done  was  less  than  one- third  of  that  which 
might  easily  have  been  accomplished  if  the  necessary  funds  had  been 
available.  The  amount  of  rock  blasted  and  removed  during  the  short 
period  of  work  was  13;362.63  cubic  yards;  for  this  purpose  4,293  blast 
holes,  aggregating  24,751  feet  in  length,  had  been  drilled  and  fired  in 
blasting  the  solid  rock,  and  6,959  block  holes,  aggregating  5,219  feet  in 
length,  for  blreaking  the  larger  masses  of  blasted  rock  to  size  suitable 
for  handling  and  loading  on  cars.  In  these  operations  9,469  pounds 
of  forcite  and  9  pounds  of  black  i)owder  were  used. 

In  the  meantime  work  on  the  canal  wall  was  being  pushed  forward 
as  well  as  could  be  expected  in  the  face  of  several  adverse  conditions 
which  I  could  not  control  j  the  principal  one  was  the  slow  rate  at  which 
the  dimension  stone  required  for  the  work  was  delivered  by  the  Salem- 
Bedford  Stone  Company,  in  spite  of  its  engagement  early  in  the  season 
to  deliver  the  entire  bill  in  three  months'  time,  and  which  it  failed  to 
keep  in  any  respect;  in  that  period  about  one- eighth  of  the  bill  was 
delivered,  and  up  to  the  end  of  November,  when  operations  were  bus- 
I)ended,  but  little  more  than  half  of  the  full  amount  required  had  been 
delivered.  Because  of  this  failure  on  the  paA  of  the  stone  company 
to  folflU  its  engagements  a  considerable  amount  of  stone  was  taken 
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^*^rom  the  old  canal  wall,  cut  to  shape  and  dimensions  at  the  site  of  the 
eork,  and  used  in  portions  of  the  new  wall  below  the  low-water  line, 
"^^^lie  workings  of  the  act  relating  to  the  limitations  of  the  hours  of  daily 
^"^'^^ervice  upon  public  works,  approved  August  1,  1892,  also  retarded 
-^"^ 'progress  and  increased  the  cost  of  work,  after  the  middle  of  August,  at 
"^^srhich  time  it  was  put  into  effect  on  the  works  in  my  charge. 
t^  The  work  accomplished  in  connection  with  the  construction  of  the 
^-  wall  during  the  season  was  22,723  cubic  yards  of  earth  excavation, 
:r209.48  cubic  yards  o(  rock  excavation,  and  the  construction  of  3,371.27 
^*  cubic  yards  of  masonry.  The  masonry  was  placed  in  three  separate 
::^' sections,  one  of  which  was  742  feet  long,  and  each  of  the  others  138 
r  feet  long;  the  latter  were  built  to  a  height  of  14.4  feet,  leaving  4.6  feet 
'  Ijo  complete,  and  the  former  to  a  height  of  10.8  feet. 

All  operations  were  suspended  at  the  end  of  November,  the  plant  re- 
"  moved  from  site  of  the  work  and  housed  so  as  to  be  properly  protected 
and  preserved  until  such  time  as  a  further  appropriation  by  Congress 
:*^  'Will  permit  a  resumption  of  work. 

The  total  work  done  on  the  improvements  at  tbe  head  of  the  canal 

•  to  June  30, 1893,  is  as  follows:  Earth  excavation  2 12,019.31  cubic  yards; 

rock  excavation  174,245.03  cubic  yards;  masonry  in  new  canal  wall 

13,678.83  cubic  yards.    The  work  yet  to  be  done  is  estimated  as  follows : 

ESarth   excavation  45,481.4  cubic  yards;  rock  excavation  136,205.69 

cubic  yards;  masonry  in  new  canal  wall  2,641.73  ci^bic  yards;  masonry 

'    in  dam  10,222.50  cubic  yards  and  bear-trap  structures  800  linear  feet, 

.    and  the  removal  of  6.200  linear  feet  of  old  canal  waU,  crib  dikes  and 

timber  dam. 

On  the  construction  of  the  enlarged  b^in  above  the  locks  but  little 
work  was  done  during  tbe  year,  as  it  had  been  deemed  mo^<t  advanta- 
geous to  apply  all  the  money  available  to  pushing  the  work  at  the  head 
of  the  canal.  No  special  force  was  organized  for  work  at  the  basin,  but 
the  dredges  belonging  to  the  canal  were  employed  in  removing  por- 
tions of  the  old  canal  w%]l,  when  their  service  was  not  necessary  else- 
where, and  the  regular  force  engaged  on  general  work  about  the  locks 
was  used  in  grading  slopes  and  new  roadway  as  opportunity  offered; 
about  500  cubic  yards  of  the  wall  was  removcwi  by  the  dredges. 

In  the  progress  of  this  work  the  following  had  been  accomplished  to 
June  30, 1893 : 

Earth  excavation  141,592  cubic  yards;  rock  excavation  17,744  cubic 
yards;  masonry  built  in  new  wall  5,807.38  cubic  yards;  old  wall  re- 
moved, about  2,544  cubic  yards.  Besides  this  a  great  deal  of  work 
had  been  done  in  removing  shops  and  other  buildings  which  formerly 
occupied  the  site  of  the  enlargement,  and  their  reestablishment  in 
other  localities.  To  complete  tbe  improvement  a  small  portion  of  the 
old  canal  wall  remains  to  be  removed,  the  underlying  rock  excavated 
to  grade,  50  feet  of  new  canal  wall  to  be  built  and  the  earthen  slopes 
about  the  basin  to  be  properly  graded  and  paved. 

The  amount  expended  under  appropriations  for  improving  the  falls 
of  the  Ohio  River  at  Louisville,  Ky.,  to  June  30, 1893,  was  $716,951.17, 
of  which  the  sum  of  $98,261.74  was  expended  during  the  past  fiscal 
year.  The  cost  of  completing  the  improvmeuts  in  progress,  as  origin- 
ally estimated,  will  be  $550,008.89. 

The  tabular  statement  given  below  shows  the  extent  to  which  com- 
merce is  concerned  with  these  improvements;  from  this  it  appears  that 
only  1,286,731  tons  of  freight  passed  the  falls  by  river  and  canal,  dur- 
ing the  past  fiscal  year,  but  the  avergc  for  the  hix  years  preceding  was 
2,^6,436  tons  annually.    Tbe  falling  off  during  the  lust  year  is  un- 
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doubtedly  owing  to  the  long  period  during  whicli  unusually  low  water 
prevailed,  and  to  an  entirely  exceptional  suspension  of  navigatioa  on 
account  of  ice. 

In  relation  to  the  cost  of  completing  the  improvements  now  in  prog- 
ress, I  invito  attention  to  the  fact  that  with  small  annual  appropria- 
tions such  cost  must  become  far  greater  than  if  the  appropriations  are 
such  as  to  permit  a  full  season's  work  after  making  the  very  costly  pre- 
liminary arrangements  that  mijst  precede  each  season's  operations; 
cofferdams  that  are  built  one  year  are  'carried  away  by  the  ice  and 
freshets  of  winter  and  spring,  and  have  to  be  rebuilt  for  the  next  year's 
work;  long  lines  of  railway  have  to  be  built  at  the  beginning  of  each 
season  and  taken  up  and  stored  at  its  close;  steam-pumping  machin- 
ery brought  to  the  work  and  set  up,  and  boUers  and  steam  piping  for 
4^he  steam  drills  set  up  and  connected  over  the  site  of  the  work,  and 
many  other  odd  jobs  attended  to  before  any  season's  work  can  be  com- 
menced. Deducting  from  small  appropriations  the  cost  of  this  kind  of 
work,  and  we  have  little  left  to  apply  to  actual  work  of  excavation  and 
construction ;  the  percentage  of  expenditure  for  preliminary  works  and 
contingencies  becomes  in  this  way  inordinately  great,  the  cdtimate  cost 
of  the  improvement  very  largely  increased  and  the  date  of  its  comple- 
tion indefinitely  postponed.  With  such  a  favorable  season  for  work  as 
the  last  one  was,  it  is  especially  unfortunate  to  be  caught  with  only  a 
small  appropriation  available  for  the  work.  I  would  therefore  urge  the 
importance  of  large  appropriations  for  this  work  in  the  future,  and 
that  the  next  one  be  not  less  than  $300,000. 

The  following  is  a  summary  of  all  appropriations  made  for  the  work 
upto  June  30, 1893: 

By  the  act — 

Approved  July  5, 1884 $300^000 

Approved  August  5,  1886 150,000 

Approved  August  11,  1888 150, 000 

Approved  September  19,  1890 60,000 

Approved  July  13, 1892 , 60,000 

Total 720.000 

I  inclose  herewith  the  report  of  G.  W.  Shaw,  assistant  engineer^ 
which  describes  somewhat  more  in  detail  the  operations  of  the  year. 

Money  statement 

July  1, 1892,  balance  unexpended •. $44,963.73 

Amount  appropriated  by  act  approved  July  13, 1892 60, 000. 00 


104,963.73 
June  30,  1893,  amount  Expended  during  fiscal  year 98, 261, 74 


July  1,  1893,  balance  unexpended 6,701.96 

July  1,  1893,  outstanding  liabilities 1,596.65 


July  1,  1893,  balance  available 5,105.33 


Amonnt  (estimated)  required  for  completion  of  existing  project 550, 008. 88 

Amount  that  can  be  profitably  expeudedin  fiscal  year  ending  June  30, 1895.  900^  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1887  and  of  sundry  civil  act  of  March  3^1893. 
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BEPORT  OF  MR.  O.  W.  6HAW,  AS8ISTAKT  XNOINSER. 

Louisville,  Ky.,  June  SO,  189S, 

CoLONBL:  I  have  the  honor  to  Bubmit  the  followiDg  report  of  operations  on  im- 
preying  Falls  of  the  Ohio  River  at  Louis ville,  Ky.,  enlarging  the  head  of  the  Louis- 
ville and  Portland  Qanal,  enlarging  basin  at  head  of  locks,  and  new  canal  wall,  for 
the  fiscal  year  ending  June  SO,  1893. 

Enlarging  head  of  Louisville  and  Portland  Canal, — Preparations  for  work  began  on 
July  6, 1892.  Tools,  machinery,  and  materials  were  loaded  on  barges  at  the  looks 
and  taken  to  the  head  of  the  canal,  where  boilers,  pumps^  and  engines  were  unloaded 
on  the  guiding  dike,  set  up,  and  connected.  A  new  crib  platform  for  pump  No.  2 
was  bu&t  to  replace  the  one  carried  away  by  ice  during  the  winter.  Sheds  for 
protection  of  machinery  were  erected,  and  a  temporary  earth  dam  was  built  around 
the  south  and  east  lines  of  section  3.  This  dam  was  afterward  extended  to  a  point 
near  the  old  guard-gate  abutment,  where  the  leakage  from  the  canal  through  part 
of  the  guiding  dike  and  through  the  old  wall  was  discharged  into  the  finished  por- 
tions of  sections  1  and  2.  Pumping  was  commenced  with  two  12-inch  centrifugal 
pumps  on  July  23,  and  the  pit  was  cleared  of  water  on  the  26th.  The  steam  drills  were 
started  on  the  28th  and  the  first  blast  made  on  the  31st.  Nearly  the  whole  of  the 
area  comprising  the  unfinished  portions  of  sections  2  and  3  was  covered  with  a  heav^y 
deposit  of  sand,  gravel,  and  mud,  ranging  from  1  to  4  feet  deep.  The  removal  of  this 
material,  preparatory  to  drilling,  was  done  principa^y  with  carte  and  wagons,  the 
old  quarry  beds  north  of  the  work  being  used  as  a  dump.  The  eastern  portion  of  sec- 
tion 3  was  cleared  of  deposit  and  projecting  points  reduced  to  grade,  so  that  it  will 
not  be  necessary  t«  pump  out  this  area  when  work  is  resumed. 

A  portion  of  the  cross  dam,  which  was  raised  3  feet  in  1889  as  a  protection  to  the 
work,  was  torn  away  during  the  winter  of  1891-^  by  heavy  ice.  This  was  replaced 
and  new  braces  put  in  wherever  necessary. 

In  order  to  more  efi'ectuallv  control  the  leakage  through  drill  holes  in  the  bottom* 
of  the  pit  at  the  lower  end  of  section  3,  pump  No.  2  was  moved  from  its  original  posi- 
tion on  the  guiding  dike  to  a  point  nearlv  opposite  Tenth  street,  on  the  old  canal  wall. 
The  rock  was  excavated  and  a  new  crib  built  for  this  purpose.  A  trench  for  a  tempo- 
rary dam  was  excavated  from  the  upper  end  of  the  new  canal  wall  to  a  point  on  the 
old  canal  wall  near  the  new  pump  crib,  but  the  work  was  suspended  before  the  timber 
work  was  begun. 

By  direction  of  the  officer  in  charge  the  work*  was  suspended  on  September  30. 
The  drilling  machinery  and  tools  were  transferred  to  the  works  on  the  Indiana  Chute, 
and  numps  and  other  appliances  stored  at  the  locks  and  at  the  Eighteenth  street 
warehouse.  A  survey  (with  cross  sections)  of  the  rock  ledge  above  the  cross  dam 
was  made  in  September. 

It  is  estimated  that  the  following  quantities  were  excavated  an4  removed  from 
sections  2,  3,  and  4  during  the  season : 

Cubic  yards. 

Solid  rock  (in  place) 13,153.15 

Earth,  mud,  etc.  (in  place) ^ 11,763.50 

New  canal  wall, — Tracks  for  the  handling  of  excavated  material  and  for  the  trans- 
portation of  stone  along  the  site  of  the  work  were  completed  early  in  July,  1892. 
Excavation  on  the  high  bank  at  the  lower  end  of  the  wall  was  loaded  into  dump 
cars  and  carried  along  the  rear  of  the  wall  and  used  as  a  base  for  the  tracks.  The 
work  of  the  past  season  comprised  the  removal  of  mud  and  deposit  in  the  two  upper 
openings  ana  similiar  work  on  the  extension  of  the  wall  west  of  the  railroad  bridge, 
the  removal  of  earth  and  solid  rock  for  the  wing  wall  connecting  the  new  with  the 
old  canal  wall,  and  in  filling  the  above  spaces  with  masonry.  The  mud  having  been 
removed  from  the  upper  openings,  and  a  traveler  erected  for  that  portion  of  the  work 
below  the  railroad  bridge,  the  masonry  was  begun  in  August.  Stone  was  laid  as  fast 
as  it  was  received  until  the  Ist  of  December.  Both  of  toe  upper  openings  were  fin- 
ished with  the  exception  of  the  three  upper  courses,  and  below  the  railroad  bridge 
the  six  lower  courses  were  laid  for  a  distance  of  455  feet.  The  stone  was  delivered 
bv  the  Salem-Bedford  Stone  Company  on  a  switch  on  the  south  side  of  the  canal  near 
{^[xteenth  street.  By  means  of  a  wire  transfer  cable  the  blocks  of  stone  were  taken 
from  the  cars,  carried  across  the  canal  and  loaded  on  small  flat  cars,  and  delivered 
alon^  the  tracks  in  the  rear  of  the  wall  at  suchpoints  as  desired.  The  last  stone  was 
laid  in  the  lower  opening  December  1,  1892.  Tjie  traveler  was  then  taken  down  aud 
the  tools  and  machinery  stored  at  the  Fourteenth  street  yard. 
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The  work  of  the  season  is  estimjftted  as  follows: 


CaUe 


Removed  earth,  mud, etc ,...  22,72^00 

Bemoved  solid  rock 30^48 

Masomry  laid 3,371.97 


•Hoaiii  above  new  locks. — There  remains  to  be  done  on  this  improyement  the 
pletion  of  the  short  corve  joining  the  new  wall  to  the  old  one  above  the  pier  head 
of  the  new  locks  and  the  remoralof  the  remainder  of  the  old  canal  wall  and  under- 
lying ledge  of  rock.  The  dredges  and  derrick  boat,  when  not  employed  elsewhere, 
were  engaged  in  removing  parts  of  the  old  canal  wall  during  low- water  season.  The 
stone  from  the  wall  was  piled  on  the  south  side  of  the  canal  opposite  the  upper  end 
of  the  basin,  and  will  be  used  in  the  construction  of  roads  through  the  United 
States  property  at  the  looks.  It  is  estimated  that  the  dredges  removed  about  500 
cubic  yards  of  old  wall  from  the  basin  during  the  last  fiscal  year. 

The  following  table  shows  the  amount  of  work  done  to  June  30, 1883^  under  the 
three  heads  as  above : 


Cable  yards. 
Enlargement  at  head  of  canal : 

Earth,  loose  rock,  etc 189, 296. 31 

Solid  rock 174,085.65 

*  Old  wall  removed 500.00 

New  canal  wall : 

Earth,  mud,  etc 22, 723.00 

Solid  rock 209.48 


Cttbioysi<di. 

New  oanal  wall — Continued. 

Masonry  laid 13,678.81 

Basin  above  locks : 

Earth,  loose  rook,  etc 141,609.00 

Solid  rock 17,744.60 

Masonry  laid 5,807.38 

Old  wall  removed 2,644.00 


The  amount  of  work  remaining  to  be  done  is  estimated  as  follows : 


,  CubiryArdi. 

Enlargement  at  head  of  canal : 

Earth,  loose  rock,  etc 41, 500. 00 

Solid  rook 131,801.84 

New  canal  wall: 

Earth,  etc 3,981.40 


Cubfteyacdi. 

New  canal  wall— Continued. 

Solid  rock 4,403.86 

Masonry  to  be  laid 2,641.73 

Basin  above  locks : 

Bemoving  old  wall 2,854.87 

Masonry  to  be  laid 276.00 


In  addition  to  the  above  there  remains  to  be  done  in  connection  with  the  enlarge- 
ment  at  head  of  canal  the  following: 

Bemoving  old  canal  wall ^ cubic  yards..  7,000.00 

Concrete  dam do 4,822.50 

New  waU  south  side  of  canal do 3,100.00 

Slope  revetment  side  of  canal do 2, 300. 00 

Bemoving  part  of  dam  and  guiding  dike linear  feet..  % 900. 00 

Bear-trap  structure do....      800.00 

Four  timber  guide  piers. 

The  above  estimates  do  not  include  the  annual  deposit  of  mud,  sand,  and  gravel 
which  must  be  removed  each  season  before  roclc  excavation  can  be  commenced. 
The  statements  above  correct  some  minor  errors  which  have  appealed  in  previous 
reports. 

Herewith  is  submitted  a  sketch  showing  the  progress  of  the  work  to  the  end  oC 
the  present  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

Gbanyuxk  W.  Shaw; 

LisuT.  Col.  G.  J.  Lydbckkr. 

Corp«  of  Eugineer9t  U,  8,  A* 
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COBfMBBCIAL  STATISTICS. 

SMement  of  oommtroe  pa$8ing  the  FalU  of  the  Ohio  River  vt4  LouiwilU  and  Portland 
Canal  and  Indiana  Chute,  from  June  SO,  1887,  to  June  SO,  189S, 


Artktos. 


Co«I 

Salt 

OU 

Whisky 

TobaoDO 

Cotton , 

Ltmbor ................................................ 

Cora  and  wheat 

Iron  on 

Iron .'. 

Steel  rails 

Prodooe 

Hay  aod  alraw 

Floor 

Stock 

Socar  and  molames 

Stavee  and  ahinglea « 

Cement 

MiaoeQaneooa 

Total 


From  1887 

From  1892 

to  1892. 

tol8»8. 

Tom, 

Ibnt. 

10,387.851 

826.876 

71.623 

8.382 

47,ce2 

X024 

14,803 

1,630 

60.3^ 

4,415 

78,201 

2,874 

2,908.502 

9,872 

01.308 

14,866 

270,904 

132,005 

251.080 

19,902 

43,  U8 

8.709 

124,832 

7.971 

9,652 

870 

48,237 

6.904 

49,894 

5,948 

219,259 

45,^56 

17.674 

3,274 

424.157 

118.179 

15,218,717 

1,083,017 

Total  for 
seven  yeara. 

Ttmt. 

11,214,727 

79,985 

49,686 

16.433 

64,765 

79,185 

2,918,434 

76,229 

270,904 

132.005 

271,012 

51,857 

182,808 

10,682 

55,141 

65,337 

264,515 

20,848 

537.836 


16,301,734 


Annnal  average  daring  past  seven  years,  2,828,819. 

Statememtof  veenile  paeeing  FalU  of  the  Ohio  Biver  via  Louisville  and  Portland  Canal  and 

Indiana  Chute,  June  SO,  1882,  to  June  SO,  189S, 


Kinds  of  vessels. 


Passenger  boats 

Towboats 

Government  boats .... 
Coal  hosts  snd  barges 

Small  oraft 

Bafts 


Total 


1882.*92. 


yo. 

12,106 
12.953 

1,250 
48.449 

2,462 
61 


77.270 


Tons. 

4.932,148 

1,7U6,949 

89,068 

16.018,856 


22,744,011 


K0. 

801 
1,288 

298 
2.912 

199 
2 


5,500 


Tons. 

301.749 

160,096 

23,989 

800,941 

7 


1,286.731 


Total  for  twelve 
years. 


No. 
12.906 
14.241 

1,548 
51,861 

2,661 
68 


82,770 


Tons. 

6,233,897 

l,86tf,044 

112,997 

16.814,797 

7 


24,080,742 


▲nnoal  average  daring  past  twelve  years:  Boats,  6,896;  tons,  2,002,562. 


GG2. 


mPBOYEllENT  OF  INDIANA  CHUTE,  FALLS  OP  THE  OHIO  RIVEB. 

The  main  channel  of  the  river*  by  wbiob  commerce  passes  the  Falls 
of  tbe  Obio  wben  tbe  stage  of  water  is  sucb  as  to  permit  navigation 
over  tbem,  is  known  as  tbe  Indiana  Gbute.  Originally  it  was  very 
crooked,  witb  swift  currents  and  wbirls,  filled  witb  dangerous  rocky 
points  projecting  from  tbe  sides  and  bottom,  and  navigable  by  skilled 
pilots  only  wben  tbe  river  was  up  to  or  above  a  stage  of  about  11  feet 
on  tbe  upper  gauge  of  tbe  Louisville  and  Portland  Canal.  By  blasting 
and  removing  tbese  projections  tbe  cbannel  has  been  materially  im- 
proved and  straigbtened,  and  is  now  easily  available  for  descending 
navigation  wben  the  river  reaches  10  feet  on  the  gauge,  but  is  little  used 
for  ascending  navigation  until  tbe  river  becomes  a  foot  higher  because 
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of  tl^e  strong  current.  When  tbe  stage  of  12.7  feet  on  the  gauge  is 
reached  the  locks  of  the  canal  can  no  longer  be  used,  and  all  oomuieroe 
readily  passes  over  the  fe-lls  by  river,  the  other  river  channels,  known 
as  the  Middte  Chute,  and  Varble  Chute,  being  used  as  well  as  the  In- 
diana Chute  at  the  higher  stages  of  water.  At  extreme  high  water  some 
of  the  larger  classes  of  steamers  can  not  use  the  Indiana  or  Middle 
chutes  because  of  the  fixed  ^pans  in  the  bridge  over  them.  In  this  case 
the  line  of  navigation  is  via  the  upper  portion  of  the  canal,  throngb  the 
draw  span  of  the  bridge,  and  thence  into  the  river  via  the  Varble  Ohute, 
as  the  passage  provided  for  such  traffic  over  the  river  wall  of  the  canal 
is  popularly  called.  A  dam  extends  across  the  river  at  the  head  of  tbe 
falls,  from  the  guiding  dike  at  the  entrance  to  the  canal  on  the  Kentucky 
side  to  the  Indiana  shore;  openings  500  feet  long  and  600  feet  long  are 
provided  where  the  dam  crosses  tbe  Middle  and  Indiana  chutes  re- 
spectively, all  of  the  first-named  opening,  and  160  feet  of  the  last  being 
arranged  with  movable  dams,  which  may  be  set  up  during  periods  ^ 
low  water. 

Beturning  now  to  the  Indiana  Chute,  the  project  for  its  radical  im- 
provement now  in  progress  is  that  recommended  by  the  Board  of  Bn- 
giiieer^constituted  by  S.  O.  No.  68,  dated  Headquarters  Corps  of  Bngi> 
neers,  U.  S.  Army,  November  27,  1888,  in  its  rej^ort  dated  January  28, 
1890.   The  object  is  to  make  the  channel  safely  navigable  for  descending 
commerce,  when  the  river  is  not  below  a  stage  of  8  feet  on  t^e  canal 
gauge,  t.  e,,  at  a  stage  2  feet  below  that  at  which  tows  or  large  boats 
can  safely  pass  at  present,  except  by  the  slow  route  through  the  canal 
and  locks;  it  is  expected  to  accomplish  this  by  the  construction  of 
dikes  on  the  sides  of  the  channel  and  by  a  modification  of  the  cross 
dam  at  the  head  of  the  falls,  in  such  manner  as  to  regulate  the  fiov 
of  water  when  the  river  is  at  the  designated  stage,  so  as  to  establish  a 
more  uniform  slope  of  its  surface,  and  by  the  excavation  of  rock  to 
secure  a  channel  depth  of  not  less  than  8  feet  below  the  plane  of  the 
new  water  surface.    The  principal  items  of  work  involved  in  the  reali- 
zation of  this  project  are  the  excavation  Of  about  60,000  cubic  yards 
of  solid  rock,  the  construction  of  3,700  linear  feet  of  stone  dikes  and 
a  concrete  wall  850  feet  long.    The  exact  final  extent  and  location  of 
the  dikes  and  dams  will  be  determined  on  ftirther  study  of  results 
produced  during  the  progress  of  the  work.    The  location  of  the  work 
is  such  that  it  can  be  carried  on  with  due  regard  to  economy  at  periods 
of  very  low  water  only,  and  up  to  the  end  of  June,  1892,  ox>eradoD8 
had  been  limited  to  the  removal  of  a  comparatively  small  amount  of 
rock  from  scattering  points  and  ree&  in  the^pper  part  of  the  chut«, 
from  the  cross  dam  down  to  the  Ohio  Biver  Bridge,  a  distance  of  2,800 
feet;  and  to  repairing  and  raising  the  old  crib  dike  on  the  north  side  of 
the  chute,  extending  575  feet  downstream  from  the  cross  dam. 

Operations  during  the  past  year  included  a  continuation  of  the  re- 
moval of  rock  from  the  section  above  the  bridge,  and  also  a  commence- 
ment of  the  principal  work  of  rock  excavation  at  Willow  Point  and 
Wave  Rock  in  the  section  below  the  bridge,  together  with  a  b^iih 
ning  of  the  terminal  dikes  projected  for  that  section. 

It  was  not  until  the  24th  of  August  that  the  river  conditions  were 
such  as  to  justify  anything  being  done,  but  on  that  date  operations  were 
inaugurated  by  transporting  to  the  site  of  the  work  the  machinery  and 
material  required  for  its  vigorous  'prosecution;  boilers  for  operating 
the  steam  drills  were  set  up,  temporary  breakwaters,  deflecting  dams, 
blacksmith  shop,  and  tool  sheds  erected,  and  by  the  Ist  of  Sept^nbcr 
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everything  was  in  readiness  for  corameneing  the  actual  work  of  rock 
excavation  at  the  several  points,  viz :  on  the  north  reef  in  the  upper 
sectioD,  and  on  Wave  Rock  and  Willow  Point  in  the  lower.  At  the 
flrst-named  i)oint  the  work  being  in  the  nature  of  i  rimming — ^and  scat- 
tered-^waa  done  by  hand  drilling;  but  in  the  lower  section,  where 
deep  cutting  and  continuous  excavation  were  required  it  was  pushed 
forward  by  steam  drills,  fourteen  of  which  were  in  use.  The  season 
proved  to  be  an  exceptionally  favorable  one,  and  operations  were  con- 
tinued without  interruption  until  the  18th  of  November,  when  the  river 
rose  to  such  a  point  as  to  put  a  stop  to  the  further  removal  of  rock, 
though  steam  drilling  on  the  more  elevated  portions  of  Wave  Rock 
and  Willow  Point  was  not  stopped  until  the  29th,  when  it  became  nec- 
essary to  suspend  all  operations  and  remove  all  machinery  from  the 
site  of  the  work.  The  total  amount  of  rock  excavated  and  removed, 
during  the  season  was- 27,586.62  cubic  yards;  in  doing  this  4,629  blast 
holes,  aggregating  6,006  feet  in  length  were  drilled  by  hand,  and 
9,156  holes,  aggregating  32,023  linear  feet  by  steam  drills;  the  work  of 
blasting  was  done  with  11,644  x>ounds  forcite. 

The  rock  taken  from  Willow  Point  and  Wave  Rock  was  deposited 
in  the  dikes  which  will  define  the  improved  channel  below  these  points, 
and  sufficed  to  build  1,234  linear  feet  of  the  Willow  Point  dike  to  an 
average  height  of  9  feet,  with  a  top  width  of  40  feet,  and  400  feet  of  the 
Wave  Bock  dike  to  a  mean  height  of  10  feet  and  top  width  of  40  feet. 

To  complete  the  work  contemplated  by  the  present  project  requires 
the  excavation  of  some  21,212  cubic  yards  of  rock  at  Willow  Point  and 
Ware  Rock,  the  building  of  35,050  cubic  yards  of  stone  dikes,  850  feet 
of  concrete  wall,  2,500  cubic  yards  rock  excavation  at  right  and  left 
hand  reef.  The  imi>ortance  of  the  work  has  been  fully  set  forth  in  pre- 
vious reports,  and  may  be  summarized  in  the  statement  that  when  the 
improvement  is  completed  a  large  part  of  the  commerce  passing  this 
point  will  be  saved  the  delays  incident  to  going  through  the  canal  and 
locks.  Especially  important  would  this  be  to  the  coal  traffic,  which 
amounts  to  over  one  and  one-half  million  tons  annually,  nearly  all  of 
which  would  then  pass  the  Falls  by  the  Indiana  Olinte.  The  conditiou 
to  which  the  work  is  now  advanced  is  such  that  if  the  necessary  money 
be  made  available  one  season  of  ordinary  low  water  will  suffice  for  its 
completion,  and  the  appropriation  of  $60,000,  the  amount  requii'ed  for 
that  purpose,  is  earnestly  recommended. 

The  report  of  G.  W.  Shaw,  assistant  engineer,  in  immediate  charge 
of  the  work,  is  transmitted  herewith. 

The  following  is  a  summary  of  all  appropriations  made  for  the  work 
up  to  June  30, 1893 : 

By  the  act — 

ApprovedJuly  5,  1884 $10,000 

Approved  Angnst  5,  1886 20.000 

Of  August  11, 1888 15,000 

Approved  September  19,  1890 25,000 

Approved  July  13,  1892 35.000 

Total 105,000 

In  addition  allotments  from  the  general  appropriations  for  improving 
the  Ohio  River,  aggregating  $1)5,000,  were  made  for  improving  this 
chute  before  it  became  the  subject  of  specific  appropriations. 


/ 
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Money  statement. 

July  1, 1892,  balance  unexpended $27,53Sw?( 

Amount  appropriated  by  act  approved  July  13, 1892 35,  OOCL  * 

62,52317^ 
June  30, 1893,  amount  expended  during  fiscal  year 50v378.i» 

July  1,  1893,  balance  unexpended 12, 145.0 

Julyl,  18^3,  outstanding  babilities 180.3 

July  1, 1893>  balance  available >- 11,  965.  U 

{Amount  (estimated)  required  for  completion  of  existing  project 00, 000.  A 
Amount  that  can  be  profitably  expended  in  fiscal  year  endingJune  30,1895    60,  000.61 
Sul*mitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.   6.   W.  SHAW,   ASSISTANT  KNGINBER. 

Louisville,  Ky.,  June  SO,  1S91 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  m 
proving  Falls  of  the  Ohio  River,  Indiana   Chute,  for  the  fiscal  year  endin^^  June  3D, 
1893: 

The  work  of  the  season  of  1892  was  directed  to  the  removal  of  Right  Hanc  ReeC 
the  partial  removal  of  Willow  Point  and  Wave  Rook,  and  the  building  of  stone  dikei 
below  both  the  latter  points. 

Preparations  were  btogun  on  August  24,  1892,  by  loading  barges  at  the  loots  aad 
at  the  head  of  the  canal  with  tools,  machinery,  and  such  appliances  as  oonl4  tka 
be  spared  from  the  enlargement  at  the  heal^  of  the  canal.  On  the  27th  tho  mcraUe 
<lam  in  the  middle  chute  was  raised,  loaded  barges  were  transferred  to  tho  hiad  ttf 
the  chute  on  the  28th,  and  work  on  a  breakwater  at  Right  Hand  Reef  was  b^«uk  oa 
the  29th.  On  the  same  date  a  small  force  commenced  removing  the  loose  Ie<i^M  «b 
Wave  Rock.    By  the  31st  two  barges  for  the  transfer  of  employes,  teams,  anc  rap- 

?lies  were  taken  to  Wave  Rock  and  a  temporary  blacksmith  shea  erected  at  WiW« 
oint. 

By  September  6  the  breakwater  at  Right  Hand  Reef  was  completed  and  ezeara- 
tion  under  way.  Excavated  material  was  wheeled  north  of  the  line  of  improvemcat 
and  deposited  in  piles  to  be  utilized  in  a  stone  guide  wall.  On  the  7th  two  steaa 
drills  were  started  at  Wave  Rock,  and  on  the  19th  two  more  were  added.  Line*  «f 
dikes  were  located  and  the  excavated  material  placed  in  same  by  means  of  cartii. 
At  Willow  Point  drilling  was  begun  September  9  and  blasting  on  the  19th.  On 
this  work  excavated  material  was  handled  by  carts  until  October  17,  when  track 
and  cars  from  tho  work  at  the  head  of  the  canal  were  brought  over  and  utilized  ia 
building  the  dike.  Excavation  at  Willow  Point  and  Wave  Rock  was  eontinued 
until  November  18,  on  which  date  all  work  except  drilling  was  suspended  on  a^eooat 
of  cold  weather.  Drilling  was  suspended  November  29  in  anticipation  of  hifb 
water,  and  the  tools  and  machinery  were  placed  on  barges,  taken  to  the  cuial,  sad 
storea  for  the  winter. 

At  Riirht  Hand  Reef  work  was  continued  until  November  6,  when  the  weather  be> 
came  too  severe  for  men  to  go  in  the  water.  The  breakwater  was  remored,  appU* 
ances  loaded  on  barges  and  stored  at  the  Eighteenth  street  yard. 

The  movable  dam,  Indiana  Chute,  was  raised  September  14,  and  after  some  fdi^kt 
repairs  lowered  again.  The  movable  dam,  Middle  Chute,  was  lowered  Norembtf 
16,  the  wickets  for  both  structures  stored  in  the  wicket  boat,  and  tiie  latter  sent  t* 
the  locks  for  winter  quarters. 

Buoys  made  of  timber  aud  about  16  feet  long  were  anchored  to  the  nnfinidud 
ends  of  the  dikes  below  Willow  Point  and  Wave  Rock.  A  similar  buoy  was  placed 
on  the  upper  end  of  the  raised  portion  of  the  guiding  dike  at  the  head  of  the  chute. 
At  the  lower  end  of  Goose  Island  a  dump  was  started  with  a  view  to  intersectiiif 
the  dike  opposite  that  point,  so  that  the  work  next  season  may  be  carried  on  from 
both  ends  of  the  dike  below  Wave  Rock. 

The  following  is  an  estimate  of  the  work  done  during  the  last  fiaoal  year.  TV 
quantities  are  measured  loose : 

Cobieyv^ 

Rock  excavation,  Right  Hand  Reef 3,722,0 

Rock  excavation,  Wave  Rock 12,061.09 

Rock  excavation.  Willow  Point 11,800lOD 

Total 37,586.0 


OHIO     RIVER 
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In  the  above  work  there  were  drilled  by  steam  9,156  holes,  aggreeating  32,028  feet, 
and  by  hand  4,629  holes,  aggregating  6,006  feet.  There  were  11,644  pounds  of  dyna- 
mite nsed  in  blastiug. 

The  dike  at  Wave  Rock  was  finished  to  Ref.  20, 400  feet  long  and  40  feet  wide  at 
the  top.  That  portion  at  the  lower  end  of  Goose  Island  was  built  to  Ref.  21, 230  feet 
lone  and  the  same  width  at  top.  Willow  Point  Dike  was  finished  to  Ref,  22, 50  feet 
wide  and  1,234  feet  lon^,  this  being  the  length  as  originally  designed.  During  the 
winter  of  1892-'93  the  riyer  was  frozen  over  for  several  weeks,  and  a  number  of  heavy 
goTf^  formed  above  Louisville.  The  accumulation  of  ice  in  front  of  the  dty  and 
against  the  cross  da^  resulted  in  the  tearing  away  of  all  the  raised  portion  of  the 
crosA  dam  except  about  50  feet  next  to  the  gliding  dike  on  the  Kentucky  side. 
Two  gaps,  rannng  from  50  to  75  feet  wide,  were  also  made  in  the  cross  dam  south 
of  the  Middle  Chute.  The  guiding  dike  north  of  the  canal  lost  about  250  feet  of 
its  upper  end.  The  exact  amount  of  damage  done  to  these  structores  can  not  be 
determined  until  the  river  falls  to  a  5-foot  stage. 

There  remains  to  be  done  in  connection  with  the  Indiana  Chute  the  repairs  of 
the  cross  dam  and  dike  and  the  following : 

Cabio  yard*. 

Excavation,  Right  Hand  Reef .^ 600 

Excavation,  Wulow  Point,  in  place *.  11,242 

Excavation,  Wave  Rock,  iu  place 9,470 

Excavation,  Left  Hand  Reel 2,000 

Dike  at  Wave  Rock 27,550 

Dike  at  WUlow Point ^ 7,500 

Guide  waU  above  bridge .* ^7, 450 

Very  respectfully,  your  obedient  servant, 

Gbai^vuxb  W.  Shaw, 

A»$i$taiU  Enginur. 

Lient.  Col.  G.  J.  Ltdbckbr, 

Corpt  of  EngineWf  U,  8,  A. 


OOBffUERCIAL  STATISTICS. 

Statement  ofveeide  pasting  Falls  of  the  Ohio  River,  via  Indiana  Chute,  for  fiscal  year 

ending  June  SO,  189S, 


Kind  of  vMsol. 


Pawenger  boats 

Towboata 

Siuare  barges ! 
odel  barges 

Tbtal 


Tonnago. 


111«870 

78.058 

816.872 

5,064 


511,864 


I)ayanaTigable:  Ascending,  63;  desceoding,  164. 

Statement  of  eommeroe  passing  Falls  of  the  Ohio  Biver,  via  Indiana  Chute,  for  fiscal  year 

ending  June  SO,  189S, 


Coal 

Salt 

OU 

Whiaky  .. 
Tobacco  .. 
Cotton.... 
Lumber. . . 

Com 

Wbeat.... 
Iron  ore  .. 
Steel  rails. 


Articles. 


Tons. 


482,464 

1,359 

674 

428 

1.056 

1,018 

2,098 

793 

472 


8,652 


Articles. 


Iron 

MieceUaneoos 

Produce 

Flonr 

Sugar  and  nudasses. 

Hay  and  straw 

Live  stock 

Staves  and  shingles . 
Cement 


Total 


Tons. 


82.663 
245 
120 
2,639 
2,039 
1,399 
6.096 
2.487 


645,558 


Komber  of  passMigera,  4,813. 
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GGs, 

OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND    CAIiAX.  KB 

TUCKY. 

Operations  connected  with  tbe  canal  during  the  past  yeax-  irere  cos 
dncW  in  the  usual  manner  until  the  spring  of  1893,  when  some  chanp* 
were  made  whereby  the  control  of  affairs  has  been  simplified,  and  rb^ 
cost  of  superintendence  reduced.    Before  that  time  the  mauagemK 
and  care  of  the  canal  was  supervised  by  two  independent  executiyr 
officers,  acting  under  the  United  States  engineer  in  charge  of  theim: 
and  harbor  district  in  which  the  canal  is  locat^.     Matters  relating  i- 
traffic  through  the  canal  and  locks  were  in  charge  of  a  master  hcl 
manager,  who  had  under  his  orders  a  regular  force  consisting  of  * 
deputy  lock-manager,  1  lock-master,  1  assistant  lock-master,  4  eog: 
neers,  4  firemen,  4  lock  hands,  1  bridge  tender,  and  1  night  watchiitt& 
All  matters  connected  with  the  care  of  the  canal  and  locks,  tbeirr^ 
pairs,  and  everything  pertaining  to  their  serviceable  condition,  wereii 
charge  of  an  assistant  engineer  who  directed  the  operations  of  soel 
force  as  might  be  required  from  time  to  time  for  the  work  in  hAiid 
which  force  would  quite  frequently  include  members  of  the  regulii 
canal  force,  whose  official  head  was  the  master  lock-manager.    Thii 
condition  of  affairs  brought  about  conflicts  such  as  are  usual  in  likf 
caseS;  embarrassing  alike  to  ox>erations  on  the  canal  and  to  the  supm>r 
officer  charged  with  the  general  control  of  affairs.    The  conditioDS  W 
came  all  the  more  serious  when  the  United  States  engineer  was  dr 
prived  of  all  voice  in  the  selection  of  these  agents  charged  with  thf 
immediate  control  of  operations  for  which  he  is  held  to  a  rigid  finaocu) 
and  professional  responsibility.    In  view  of  these  facts  a  report  Ta5 
submitted  in  March,  1893,  recpmmendiug  certain  changes  which  wer^ 
afterward  carried  into  effect.    The  resignation  of  the  assistant  engisffi 
was  accepted  to  take  effect  March  18;  the  services  of  the  mast^*  krk 
manager  discontinued  March  31,  and  on  April  7  their  duties  were  con- 
solidated, and  Lieut.  H.  M.  Chittenden,  Corps  of  Engineers,  U.  Sw 
Army,  placed  in  immediate  charge  of  all  matters  relating  thereto.   A 
much  more  satisfactory  organization  has  been  thereby  secured  and  thf 
cost  of  superintendence  materially  reduced. 

The  canal  was  open  to  navigation  on  two  hundred  and  ninety-feor 
days  and  closed  seventy-one  days;  high  water  was  the  cause  of  dodo^ 
on  thirty-six  days,  ice  on  twenty-nine  days,  and  the  remainder  becaost 
of  occasional  repairs  to  locks  and  for  putting  new  middle  gates  in  pbee. 
The  total  number  of  lockages  during  the  year  was  1,826,  the  number 
of  craft  passing  the  locks  being  3,784,  having  a  total  tonnage  of  775,5^. 
and  carrying  ^7,464  tons  of  freight. 

The  principal  operations  during  the  year,  besides  those  relating  fio 
traffic  through  the  canal,  are  briefly  summarized  as  £dlow8: 

DBEDaiNO. 

The  two  dredges,  with  towboat  and  four  mud  scows,  were  at  work 
throughout  the  year,  except  when  laid  up  for  repairs  or  interrupted  M 
high  water  and  ice;  the  extreme  low  water  which  prevailed  during  tfe 
fall  of  1892  likewise  interfered  with  these  operations.  The  amoaoi 
dredged  from  the  canal  was  67,050  cubic  yards,  besides  which  72Ujcabir 
yards  of  rock  was  removed  by  the  dredges  from  the  old  canal  wall  a 
enlarging  the  canal  basin  above  the  locks;  iC  considerable  part  oi  tk 
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Htone  so  removed  was  taken  to  the  head  of  the  canal  and  used  in  the 
foandation  courses  of  the  new  wall  at  that  place. 

NEW  MIDDLE  GATES. 

The  pair  of  new  middle  gates  which  have  been  completed  during  the 
preceding  year  were  erected  in  place  without  mishap,  though  the  time 
occupied  was  considerably  longer  than  was  anticipated,  the  locks  being 
closed  to  navigation  from  November  20  to  26  for 'that  purpose;  no  ma- 
terial interference  with  traffic  resulted,  as  the  old  locks  were  utUized 
for  the  passage  of  such  small-sized  boats  as  were  in  commission  on  the 
river  at  that  time,  all  the  larger  ones  having  been  laid  off  because  of  a 
long  low-water  season. 

TBDOnNO  CANAL  WALL. 

The  long  season  of  low  water  was  very  favorable  for  this  work,  so 
that  the  rock  projections  and  irregularities  of  the  canal  wall,  and  un- 
derlying rock  in  place,  were  all  removed  on  the  south  side;  boats  can 
now  pass  through  the  canal  without  risk  of  such  damage  as  these  pro- 
jections formerly  offered  during  low- water  periods.  At  the  same  time, 
considerable  rock  was  excavated  from  the  channel  below  the  locks,  but 
the  great  bulk  of  the  work  required  for  excavating  this  diannel  to 
grade  remains  to  be  done. 

NEW  MACHINE  SHOP. 

The  new  buildings  for  machine  shop,  boiler  and  engine  house— de- 
signed to  repla<;e  the  old  frame  structures  that  were  destroyed  by  fire 
during  the  winter  of  1892 — were  completed  in  August,  boiler  and  engine 
set  up  and  put  in  operation.  The  new  buildings  are  substantial  s^c- 
fures  of  stone  masonry,  with  iron  roofs  and  concrete  doors.  The  aim 
has  been  to  make  them  as  nearly  fireproof  as  possible.  The  other 
frame  buildings,  which  escaped  destruction  during  the  fire  only  because 
there  was  no  wind  at  the  time,  should  be  rebuilt  in  masonry  as  oppor- 
tunity offers;  these  are  the  blacksmith  shop,  carpenter  shop,  and  store 
house. 

EXTENDING  CITY  WATER  SUPPLY  TO  LOCKS. 

A  satisfactory  arrangement  for  introducing  the  city  water  supply  to 
the  locks  and  adjoining  grounds  was  concluded  with  the  Louisville 
Water  Company  in  April,  and  since  that  time  the  company  has  ex- 
tended its  main  to  the  Government  grounds,  and  placed  a  water  meter 
in  position.  From  this  point  the  supply  will  be  carried  through  the 
grounds  by  a  6-inch  main  crossing  the  canal  above  the  locks,  and  pass- 
ing near  the  principal  buildings  on  the  lock  grounds;  a  4-inch  branch 
main  will  take  the  supply  to  the  office  building,  residence,  and  stables; 
six  fire  hydrants  will  be  placed  on  the  line  of  those  mains,  and  the 
necessary  connections  made  for  serving  the  water  to  the  several  build- 
ings. The  pipe  for  mains  has  been  purchased  and  delivered,  compris- 
ing 40,750  pounds  6-inch  cast- iron  pipe,  13,493  pounds  4-inch  cast-iron 
pipe,  and  4,587  pounds  special  castings.  It  will  be  laid  during  the 
summer. 

MISCELLANEOUS  BEPAIBS,  ETC. 

Considerable  repairs  we^e  made  to  the  two  dredges,  towboat  and, 
mud  scows,  two  of  the  latter  being  entirely  rebuilt.    The  drawbridges 
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over  the  new  and  old  locks,  and  that  over  the  canal  at  Cigrbte^t 
street,  were  the  subject  of  numerous  repairs  to  maintain  them  in  wor^ 
ing  order.  The  principal  work  was  on  the  latter,  which  was  sa|>pl>^ 
with  new  maneuvering  pinion  and  with  new  rack  on  turntable,  »• 
bearings  and  rollers  at  abutments,  and  a  new  flooring.  This  brid? 
carries  a  heavy  traffic,  and  should  be  replaced  by  a  new  one  dnm: 
the  coming  year.  The  lower  chord  is  fractured  in  two  places,  a  iis» 
hereof  tie-rods  are  considerably  worn,  and  in  other  respects  its  cond. 
tion  is  very  unsatis&ictory.  The  office  building  and  residence  at  t^ 
locks  have  had  some  repairs,  the  principal  feature  of  which  was  replv 
ing  rotten  wood  work  of  porches.  Several  hundred  feet  of  old  rocset 
fencing  have  been  removed  and  replaced. 

PEOPOSED  WORK  FOR  YEAR  ENDING  JUNE  30,  1894. 

In  addition  to  the  regular  work  required  for  the  proper  care  and  e^ 
eration  of  the  canal,  it  is  proposed  to  build  new  guard  gates  for  the  ok 
locks,  to  revet  the  earthen  slopes  adjoining  the  new  basin  above  tb*- 
locks  up  to  the  ordinary  high- water  line,  to  excavate  to  grade  the  lock 
in  the  channel  below  the  locks,  to  build  a  hydraulic  dredge,  to  m^m: 
slopes  and  revetment  at  new  locks,  to  renew  pavement  at  locks,  and  u- 
replace  the  three  bridges  over  the  canal .    Most  of  the  work  invohwi 
in  this  project  was  included  in  the  allotment  made  for  the  past  y«Ar. 
the  work  now  proposed,  in  addition  thereto,  is  as  follows:  New  hndp 
at  Eighteenth  street,  at  an  estimated  cost  of  $12,000;  removing  pftv^ 
ment  at  new  locks,  2,705  square  yards,  $5,500;  replacing  slope  revet- 
ment at  new  locks,  $3,500.    The  condition  of  the  present  bridge  ^ 
Eighteenth  street  is  now  such  that  it  can  no  longer  be  trusted  to  sui^ 
the  heavy  traffic  over  it;  I  reported  it  as  unsafe  in  1891,  but  it  has  been 
kept  in  service  since  then  with  careful  watching  and  by  nnmerons  r^ain. 
but,  as  before  stated  in  this  report,  its  lower  chord  is  now  fractured  ia  twv 
places,  and  a  number  of  the  tie-rods  are  worn' to  the  extreme  limits  d 
safety.    It  is  of  the  same  type  as  the  bridge  at  the  new  locks  (thosfi^ 
longer)  which  was  to  have  been  replaced  during  the  past  year,  bat  no 
satisfactory  bids  were  received  for  so  doing,  and  it  is  believed  that  tbe 
two  can  be  rebuilt  together  to  the  best  advantage  and  at  considenbk 
less  cost  than  if  built  separately,  and  these  two  old  bridges  wiU  supply 
all  the  material  required  for  the  smaller  and  less-important  stanctve 
for  replacing  the  old  wooden  drawbridge  over  the  old  locks;  last  yeir'« 
allotment  for  new  bridges  at  new  and  old  locks  is,  accordingly  chaniroi 
for  the  comingyear  to  ^'  New  bridges  at  Egihteenth  street,  new  locks^aiHi 
old  locks,''  and  the  amount  increased  from  $16,000  to  $28,000.    TV 
cement  pavement  at  the  new  locks,  extending  from  the  face  of  the  lock 
walls  to  the  foot  of  slope  revetment,  was  laid  many  years  ago,  and  i» 
now  all  broken  up  and  disintegrated;  it  can  not  be  i>atchM  np^  bet 
must  be  relaid  throughout. 

The  slopes  adjoining  the  locks  are  revetted  in  stone  to  the  height  d 
ordinary  high  water,  and  this  revetment  has  become  undermined  to 
such  extent  that  each  recurring  high  water  tears  out  a  i»atch  of  vaiy 
ing  extent;  by  the  high  water  and  ice  of  last  winter  about  300  ftfi 
were  carried  away,  so  that  its  reconstruction  should  no  longer  be  de- 
layed ;  the  estimate  of  $3,500  for  renewing  slope  revetment  at  lo^s  w 
submitted  for  the  purpose.  The  estimates  for  regular  force,  ettn 
labor,  general  repairs,  etc.,  and  contingencies  for  the  ensuing  year  ar 
reduced  by  $4,500  as  compared  with  last  y^lar's  allotment. 
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The  estimate  for  operating  and  care  of  the  canal  for  the  year  ending 
Jane  30, 1894,  on  the  basis  above  indicated,  is  as  follows: 

Re^fnlar  force $38,500.00 

Extra  labor 6,000.00 

General  repairs 6,000.00 

Miscellaneons,  (nel,  oil,  etc.... 7,000.00 

New  nard  gates,  ol4  locks 6,000.00 

New  bridges.  Eighteenth  street,  new  locks  and  old  locks 28, 000. 00 

Hydraulic  dredge 20,000.00 

Slope  revetment  above  new  looks 4, 000. 00 

Rook  excavation,  channel  below  locks 14, 000. 00 

Extending  city  water  supply  to  looks 2,.000.00 

New  pavement  at  locks 5, 500. 00 

Renewing  slope  revetment  at  locks 3, 500. 00 

Contingencies 6,000.00 

Total 141,500.00 

The  nnexpenCled  balance  of  last  year's  allotment,  excluding  liabilities 

outstanding  June  30, 1893,  is , 64,341.32 

Additional  allotment  for  year  endmg  June  30,  1894 77,158.68 

The  following  statements  of  expenditures  on  the  canal  and  of  com- 
merce and  traffic  for  the  year  ending^  Jane  30, 1893,  are  submitted: 

Financial  itatmnent  for  operating  and  care  of  the  LouietriVe  and  Portland  Canal  for  the 

fiecal  year  ending  June  SO,  J89S. 

Receipts : 

Dockage $1,040.61 

Rent  of  land 285.00 

Total 1,325.61 

Expenditures : 

Office  and  general  administration 4,695.84 

Canal  and  locks 43,084.71 

Dredging 16,722.51 

Total 64,453.06 

New  bridges  at  new  and  old  locks 128.20 

Completing  repairs  to  old  mud  scows 2, 287. 37 

Trimming  oannl  wall  androck  below 2,480.11 

Aggregate 69,348.74 

JStaUment  of  epcpenditureefor  operating  and  care  of  Louisville  and  Portland  Canal  for  the 

year  ending  June  SO,  1893, 

Office  and  general  administration : 

Salaries $3,078.67 

Supplies 177.30 

MiBoellaneous \ 1,439.87 

Total ! 4,695.84 

Canal  and  locks : 

Labor 22,125.44 

Supplies 5,529.52 

Repairs  and  extra  labor 15,379.75 

Total 43,034.71 
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Dredging: 

Labor fll,041«» 

Supplies , 2,0Sii 

Repairs  and  extra  labor 3,6aiC 


Total • 16^731^ 


Grand  total : 64,4S1« 

New  bridges  at  new  and  old  locks 1 las 

Completing  repairs  to  old  mud  scows w 2,3S7.r 

Trimming  canal  wall  and  rock  below ^48BlI1 

Aggregate e9i,54?i:4 

Ahttraot  ofpropoaaU  for  furnishing  coal  received  in  response  io  iks  odvrrHaewMmt  ittd 
May  S,  189$,  and  opened  June  SO,  1893,  by  Lieut,  Col,  G,  J.  Lydecker,  Corpt  oj 


KlndofooaL 


Best  PittobuTK  coal bosbeU. 

Second  pool  Plttsbnrg  coal do... 

Ohio  River  or  Eanawoacoal do... 

Anthracite  egff  coal ^ tona. 

Anthracite  nut  coal do... 


Total 


QaantMy!     mitt 


(more  or 

AMtiaE 

leas). 

Daff* 

10.800 

HU 

toco 

3S.500 

^ 

10 

:> 

10 

:t 

4.IO* 


Abstract  of  proposals  for  constructing  and  erecting  a  new  drawbridge  at  th^  locks  of  f^ 
Louisville  and  Portland  Canal  and  for  removing  the  present  bridge,  reccired  t«  raapoa* 
to  the  advertisement  dated  May  22, 189$,  and  opened  June  21, 1S9S,  by  Lieut.  CoL  G,  l 
Lydecker,  Corps  of  Engineers, 


I 
2 
8 

4 
6 
6 
7 
8 


Groton  Bridge  and  Mannfactaring  Co 

The  King  Bridge  Co 

The  Iron  Sabstrnctare  Co 

Pennsylvania  Bridge  Co 

Wisconsin  Bridge  and  Iron  Co 

Shlffler  Bridge  Co 

Louisville  Bridge  and  Iron  Co 

J.  G.  Wagner  Miltraukee  Bridge  and  Iron  Works. 


Nodatofivm 
Not.  1.  im- 
Dec  XL  IM 
Dm.  1,  im 
SepcS.  im. 
Dec  1,  UB- 
Not.  1,  vm 
Oel     1,  HU 


•  Or  $12, 649  if  steel  Joists  are  used. 
All  proposals  recommended  for  rejection;  prices  deemed  excesiiva. 


COMMERCIAL  STATISTICS. 


Statement  of  vessels  passed  through  the  Louisville  and  Portland  Canal  dmrimg  the  ptti 

year  ending  June  SO,  189S. 


Vessels. 


Passenger  boats 

Towboats 

Government  boats  . . . 
Coal  boats  and  barges 

Small  craft 

BafU 

Total 

Lockages,  1,820. 


Nomber.  Cif«dir 


S73 

786 

2W 

1.9M 

lio 

1 

inn 

»!■ 

• 

1 

1 

S,7S4 

^' 
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Statement  of  commtroe  paused  ihrottgh  ike  LouUville  and  Portland  Canal  during  the  fiscal 

year  ending  June  SO,  189$. 


Artldet. 


Coal 

8»U 

Oil 

WTiIaky 

ToUac«o 

Cottoir. 

Lumber 

Com 

Wb«ai 

MittoeUfineoas 
Irooore 


Tons. 


844,412 

7.008 

1,450 

1,202 

8,859 

,  1,866 

7,774 

7.462 

6, 139 

80.517 

Tons. 


637.464 


Totid  tons.  687,464.    Kamber  oi  pMMngert.  16,801. 


GG4. 

IMPROVEMENT  OF  WABASH  RIVER,  INDLLNA  AND  ILLmOIS, 

The  object  sought  hy  the  project  for  improving  this  stream  is  a  re- 
liable channel  with  a  depth  of  not  less  then  3  feet  at  low  water  firom 
Terre  Haute,  Ind.,  to  its  mouth,  about  250  miles  below.  Its  improve- 
ment* by  the  General  Government  was  not  undertaken  until  1872,  but 
before  that  time  the  Wabash  Navigation  Company,  acting  under  au- 
thority conferred  by  the  legislatures  of  bidiana  and  Illinois  in  1846  and 
1847,  bad  constructed  a  lock  and  dam  for  passing  the  Grand  Rapids 
near  Mount  Carmel,  111.,  at  a  cost  of  about  $70,000.  At  the  time  the 
Government  succeeded  to  the  rights  of  the  navigation  company  this 
lock  and  dam  was  reported  as  altogether  unserviceable,  and  as  having 
become  in  fact,  a  greater  obstruction  to  navigation  than  the  original 
rapids.  The  project  of  improvement  thereupon  adopted  was  that  sub- 
mitted by  Maj.  G.  Weitzel,  Corps  of  Engineers,  U.  S.  Army,  in  his  re- 
port dated  January  4, 1872,  which  is  published  on  pages  472-475  of  the 
Report  of  the  Chief  of  Engineers  for  1872.  This  report  states  that  in 
the  distance  of  175  miles  from  its  mouth  there  are  twelve  points  that 
require  special  improvement,  and  that  '^the  whole  river  ne^s  a  gen- 
eral improvement  by  means  of  light-draft  dredges  and  snag  boats,"  and 
the  estimated  cost  of  the  proposed  work  was  summarized  as  follows: 

1.  Little  Cham $62,925.86 

2.  Grand  Chain 28,546.70 

3.  Warwick  Ripple 2,592.00 

4.  Tow  heads  below  New  Harmony 2,222.26 

6.  New  Harmony  Cut-off 14,526.62 

7.  White  River  Shoals 3,90L03 

8.  Grand  Rapids 135,000.00 

9.  Little  Rock 600.00 

10.  Nine  Mile  Ripple 2,775.00 

11.  Horseshoe  Bend 4,629.12 

12.  Swan  Island 5,787.02 

Dredging  and  snagging 14,400.00 

284,247.84 
Add  10  per  cent  for  superintendence  and  contingencies 28, 424. 78 

Total 312,672. 
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The  foregoing  estimate  was  based  on  a  hasty  survey,  and  sal>8eqiieBt 
surveys  showed  that  a  complete  improvement  of  the  river  would  reqnst 
much  additional  work.  It  also  contemplated  the  completion  of  tk 
work  indicated  in  two  working  seasons,  and  to  begin  with  an  tLpfio^ 
priation  of  $175,000.  The  first  appropriation  was  made  by  the  act  w^ 
proved  June  10, 1872,  which  required  that  the  work  should  be  comnMOori 
at  its  mouth,  and  .the  work  thereupon  commenced  has  been  coDtumed 
under  subsequent  appropriations.  All  work  done  prior  to  1881  wu 
between  the  month  of  the  river  up  to  (xrayville.  111.,  and  by*  ht 
the  greater  portion  of  it  was  confined  to  a  length  of  about  40  miles,  ex- 
tending from  Grand  Chain  to  about  7  miles  above  Grayville.  The  re- 
sults accomplished  are  summarized  in  the  report  of  the  officer  in  ch«r|fe 
for  1891  in  the  statement  that  originally  <Hhis  entire  distance  oooU 
scarcely  be  passed  with  a  skiff  at  extreme  low  water,  whUe  at  pre8eBt 
all  the  usual  river  boats  can  readily  and  regularly  make  trips  at  all 
stages  of  the  river.^ 

The  principal  points  which  were  the  subject  of  special  improvements 
by  excavating  channels  through  reefs  and  the  construction  of  dik» 
and  dams  to  close  cuts-off,  secondary  channels,  etc.,  were  at  or  near 
Little  Chain,  Grand  Chain,  Warwick  Bipple,  New  Harmony,  Coilee 
Island,  Grayville,  Winklers  Bar,  and  Mcln tyres  Bar.  In  addition  to 
this  special  work,  general  snagging  and  dredging  operations  were  car- 
ried on  as  required  for  keeping  the  river  open  to  navigation. 

The  total  expenditure  to  June  30, 1881,  was  $331,049.71,  all  of  which 
was  for  work  done  below  Mt.  Carmel,  111.  The  act  of  March  3,  1881, 
required  that  one-half  of  the  $50,000  therein  appropriated  should  be 
applied  to  improvements  above  Yincennes,  Ind.,  and  since  that  time 
separate  appropriations  have  been  made  for  improvements  above  aad 
below  that  place.  The  character  of  work  done  continued  to  be  the 
same  as  that  above  indicated  until  1884,  when  the  act  approved  July  S, 
1884,  appropriated  $30,000  for  "improving  Wabash  Biver  by  lock  and 
dam  at  Grand  Bapids."  This  money  was  applied  to  a  contract  for  far- 
nishing  a  small  portion  of  the  stone  required  for  the  lock,  smd  under 
subsequent  appropriations  the  lock  and  masonry  abutments  of  tiie  dan 
have  been  completed  in  a  most  substantial  manner,  as  described  in 
Annual  Beports  from  1886  to  1892.  During  the  same  period  consider- 
able work  was  done  at  Grayville  and  New  Harmony,  and  in  removing 
snags  from  other  parts  of  the  river. 

The  operations  on  the  two  sections  of  the  river  during  the  fiscal  year 
ending  June  30, 1893,  were  ^  described  below: 

IMPBOVEMENTS  BELOW  VINOENNES. 

It  had  been  intended  to  commence  the  work  of  constructing  the  dam 
at  Grand  Bapids,  but  it  was  not  found  practicable  to  obtain  the  large 
amount  of  timber  and  stone  required  for  the  work  in  time  to  carry  tbe 
construction  far  enough  to  secure  it  against  damage  by  the  floods  and 
ice  of  winter  and  spring.  It  was,  therefore,  determined  to  quarry  the 
necessary  stone  during  the  low  water  season,  when  the  work  could  be 
done  to  tbe  best  advantage,  and  boat  it  to  the  site  of  the  dam  wbea 
the  river  reached  a  suitable  stage,  and  also  to  make  a  contract  for  tbe 
delivery  of  about  1,000,000  feet  of  oak  timber  required  for  the  crib- 
work,  so  that  it  might  be  got  out  during  the  winter  and  delivered  dm- 
ing  spring  following,  and  by  these  means  to  have  all  the  necessary 
material  on  hand  for  the  work  of  construction  during  the  next  low- 
water  season,  the  only  time  at  which  such  work  is  practicable.    Aoooid- 


I 
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inply,  after  carefal  examination,  a  suitable  stone  quarry  was  selected 
about  10  miles  above  the  site  of  the  proposed  dam,  and  aiTangenieiits 
made  with  its  owner  for  taking  all  the  stone  we  required  on  payment 
to  him  of  5  cents  per  cubic  yard  for  the  stone  taken.  Operations  were 
commenced  in  the  latter  part  of  October,  1892,  and  continued  until 
early  in  March,  1893,  but  with  considerable  interruptions  during  Jan- 
uary and  February  on  account  of  the  severity  of  the  weather;  tlie 
Btone  taken  out  was  piled  on  a  temiiorary  crib  wharf,  built  for  the  pur- 
pose at  a  convenient  point  near  the  quarry,  and  transported  from  there 
to  the  site  of  the  dam  after  the  river  reached  a  favorable  boating  stage, 
about  the  middle  of  March.  The  amount  of  stone  quarried  and  piled 
was  9,095  cubic  yanls,  of  which  6,420  cubic  yards  had  been  boated  to 
the  site  of  the  uam  and  placed  in  convenient  position  for  filling  the 
crib  structure  as  fast  as  it  is  built.  The  cost  of  the  stone  so  delivered, 
including  the  price  paid  to  the  owner  of  the  quarry,  has  been  about 
$  1 .57  per  cubic  yard. 

Advertisements  inviting  proposals  for  furnishing  timber  were  pub- 
iiBbed  November  21, 1892,  and  contract  entered  into  with  the  lowest  * 
bidder,  il.  G.  Jones,  of  Madison,  Ind.,  for  the  entire  bill  of  1,004,353 
feet  B.  M.  for  $22,407.84.  Up  to  June  30, 1893,  he  had  delivered  113,- 
402  feet  B.  M.  This  delivery*  is  far  below  the  amount  caUed  for  by  his 
contract,  the  wint-er  and  spring  having  been  very  unfavorable  for  the 
work ;  but  the  contractor  has  three  mills  in  operation  at  this  writing, 
and  the  indications  are  that  he  will  be  able  to  complete  his  contract 
without  causing  any  material  delay  to  the  progress  of  the  work  of  con- 
struction, which  is  about  to  be  commenced.  Before  this  could  be  done 
it  was  necessary  to  clear  out  a  large  amount  of  mud  and  d6bris  over- 
lying the  foundation  bed  of  the  dam;  7,050  cubic  yards  of  such  deposit  • 
bi>8  been  removed  by  dredging,  and  there  remains  about  a  thousand 
yards  that  will  have  to  be  removed  by  work  of  hand. 

The  only  other  work  that  was  done  on  this  portion  of  the  river  was 
the  reconstruction  of  the  snag  boat  Osseoy  which  was  in  progress  at  the 
beginning  of  the  year,  and  completed  early  in  October:  she  was  not 
put  in  commission,  however,  because  the  stage  of  water  was  too  low  to 
permit  work  to  be  done  to  advantage,  and  besides  it  was  deemed  more 
imx>ortant  to  reserve  all  the  money  available  for  work  on  the  new  dam. 
The  navigable  condition  of  this  section  of  the  river  has  not  changed 
materially  since  my  last  annual  report,  and  is  by  no  means  satis- 
factory, notwithstanding  the  large  amount  of  work  done  on  it  in  years 
past.  The  channels  heretofore  made  have  become  badly  obstructed, 
dikes  and  dams  have  been  destroyed,  new  shoals  have  formed  from  the 
material  su|iplied  by  caving  banks,  and  for  these  reasons  a  large 
amount  of  work  is  required  to  restore  the  river  to  the  condition  it  was 
in  when  general  work  was  in  a  great  measure  suspended  seven  years 
ago,  in  order  not  to  interfere  with  the  earliest  possible  completion  of 
the  lock  and  dam  at  Grand  Bapids. 

The  balance  now  available  will  hardly  suffice  to  complete  the  dam, 
and  when  this  is  done  an  expenditure  ol  about  $10,000  will  be  required 
to  build  the  necessary  wing  walls  for  covering  the  approaches  to  the 
lock  from  above  and  below.  An  exx>enditure  of  $50,000  on  the  hundred 
miles  of  river  below  is  the  least  that  will  afford  any  considerable  relief 
from  its  present  obstructed  condition.  The  officer  in  charge  of  this 
work  in  1886  submitted  an  estimate  of  $160,600  (in  addition  to  the 
$150,000  required  for  the  lock  and  dam  at  Grand  Bapids)  as  necessary 
for  work  on  thi^  section  of  the  river.    The  temporary  and  scatteied 
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character  of  work  done  since  then  does  not  permit  a  redaction  of  ih\< 
estimate  below  $150,000  at  the  present  time. 

The  inclosed  report  of  O.  L.  Petitdidier  includes  some  additional  (k^ 
tails  in  relation  to  operations  daring  the  year,  and  supplies  statementK 
relating  to  commerce.  These  show  only  a  smaU  traffic  by  four  steMi- 
boats  carrying  a  total  of  49,783  tons  of  freight  valued  at  $275,460.  TliU 
*  is  a  falling  off  of  11,102  tons  and  a  reduotion  in  value  of  $536,987^  t> 
compared  with  the  year  before.  It  is  stated  that  the  conditioii  of  af 
fairs  is  the  result  of  poor  crops  in  the  country  tributary  to  the  riter, 
but  it  is  more  likely  to  have  arisen  from  the  obstructed  conditioii  oiVbt 
river,  combined  with  the  facilities  for  shipping  products  of  the  Waba»b 
Yalley  by  rail. 

The  following  is  a  summary  of  all  appropriations  made  for  the  wort 
up  to  June  30, 1893. 


By  the  act — 

Approved  June  10. 1872 . . . 
Approved  Marcli  3,  1873  . . 
Approved  June  23,  1874 — 
Approved  March  3, 1875. .. 
Approved  August  14, 1876. 
Approved  June  18,  1878... 
Approved  Mlirch  3, 1879.. . 
Approved  June  14, 1880... 
Approved  March  8, 1881 . . 


$50,000 
50,000 
25,000 
40,000 
70,000 
50,000 
20,000 
25,000 
25,000 


By  the  act — 

Approved  August  2, 1882. . .  $40, 0^ 

Approved  July  5, 1884 90,  flu* 

Approved  Augast  5, 1886 60.  CO* 

Of  August  11, 1888 6fllOi« 

Approved  Sept.  19,  1890  ...  60,aK> 

Approved  July  13, 1892 60,  OW 


Total 665,000 


Money  8tatement 


July  1, 1892,  balance  unexpended $6, 914. 41 

Amount  appropriated  by  act  approved  July  13, 1892 60,600.0^ 

66,91141 
June  30;  1893;  amount  expended  during  fiscal  year 21,746l6! 

July  1,  1893,  balance  unexpended 45,167.79 

Julyl,  1893,  outstanding  liabilities $584.28 

July  1, 1893,  amount  covered  by  uncompleted  contracts 22, 407. 84 

1* 


July  1, 1893,  balance  available 23,115^(7 


I  Amount  (estimated)  required  for  completion  of  existing  project 75, 006. 0» 
Amount  that  can  be  profitably  expended  in  fiscal  year  enmug  June  30, 1895    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


IMPBOVEMENTS  ABOVE  VINCENNB8. 

Operations  on  this  section  of  the  river  were  limited  to  remoTiair 
snags,  the  work  being  in  progress  from  August  11  until  tiie  end  of 
December,  when  the  river  froze;  the  length  of  river  covered  in  tke«e 
operations  was  47  miles,  in  31  of  which  the  channel  was  entirely  cletnd 
of  snags.  The  total  number  of  snags  removed  and  cut  up  was  688^ 
with  a  total  weight  of  about  3,870  tons.  The  navigable  conditioo  of 
this  portion  of  the  river  (being  about  one-half  of  the  distance  from  Tib 
cennes,  Ind.  to  Terre  Haute,  Ind.)  was  very  much  improved  by  tte 
work,  but  from  the  x>oint  at  which  it  was  suspended  up  to  Terre  Haul*. 
the  channel  is  still  badly  obstructed. 

It  is  intended  to  resume  this  work  as  soon  as  the  snag  boat  (kt» 
has  succeeded  in  clearing  the  lower  portion  of  the  White  Biver,  In 
(liana,  on  which  she  is  now  engaged. 
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An  annual  expenditure  of  about  $5,000  will  be  necessiiry  to  keep 
this  portion  of  the  river  free  from  snags.  Besides  this,  channels  should 
be  dredged  at  several  points,  a  few  dams  built  to  close  secondary  chan- 
nels, and  shore  protection  put  in  at  several  points  from  which  large 
amounts  of  sand  are  annually  washed  into  the  river,  supplying  thereby 
the  material  by  which  the  bars  are  formed.  This  is  about  all  that 
could  be  done  in  the  way  of  improvem^it  unless  an  extensive  system 
of  work,  whose  cost  would  be  out  of  all  proportion  with  the  present 
commerce  of  the  river,  should  be  undertaken;  The  cost  of  the  work 
above  suggested  as  being  highly  desirable  is  estimated  at  $20,000. 

I  tnuismit  herewith  the  report  of  O.  L.  Petitdidier,  assistant  engi- 
neer, in  immediate  charge  of  these  improvements,  which  includes  the 
usual  commercial  statistics.  These  show  that  only  three  steamboats 
engaged  in  traffic  on  this  portion  of  the  river  during  the  past  year, 
carrying  7,873  tons  of  freight  valued  at  $139,301,  a  falling  off  of 
53,787  tons  in  amount  and  $1,068,090  in  value  as  compared  with  the 
year  before;  this  is  attributed  by  river  men  to  the. very  poor  crops 
gathered  last  season  from  the  lands  bordering  the  upper  Wabash. 

The  following  is  a  summary  of  all  appropriations  made  for  the  work 
to  dato: 


By  the  act — 

Approyed  March  3, 1881 $25, 000 

Approved  Angust  2, 1882 ....     30, 000 

Approved  July  5. 1884 10, 000 

Of  Augnatn,  1^ 5,000 


By  the  act — 

Approved  September  19, 1890  $5, 500 

Approved  Joly  13,  1892 5, 000 

Total 80,500 


Money  statement. 

Jnly^l,  1992,  balance  unexpended $4,707.98 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

9, 767. 98 

June  30, 1893,  amount  expended  during^scal  year 7,505.64 

July  1, 1893,  balance  unexpended 2,262.34 

July  1, 1893,  outstanding  liabilities 6.85 

July  1, 1893,  balance  available 2,255.49 


(Amount  ^estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    25, 000. 00 
Submitted  in  oompDance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.  O.  L.  PBTITDIDIKR,  ASSISTANT  BIYGINSBR. 

Mount  Carmel,  III.,  June  SO,  189S. 

Colonel  :  I  have  the  honor  to  present  the  following  report  of  operations  on  the 
Wabash  River  below  Vinceunes,  auring  the  fiscal  year  ending  June  30, 1893 : 

The  work  done  has  consisted  of  the  reconstruction  of  snag  boat  (>fMo,  building 
new  A  frame  for  dredge,  dredjg^ug  foundation  for  west  end  of  dam,  quarrying 
stone  for  filling  cribs  and  boating  same  to  site  of  dam^  inspecting  and  receiving 
timber  for  the  dam ;  and,  lastly,  care  of  plant. 

The  work  of  reconstruction  of  the  0««fo,  which  was  in  progress  at  beginning  of 
fiaeal  year,  was  continued  until  completed  October  4  ;  this  work  consisted  ot  re- 
building a  new  hull  and  upper  works,  using  in  the  construction  whatever  {portions 
of  the  old  boat  were  found  sound  enough  fof  the  purpose. 

A  new  steel  boiler  of  larger  dimensions  was  purchased  and  used  in  place  of  the 
old  one,  which  was  not  only  small  but  also  weak. 

The  new  boat  is  very  well  adapted  to  th0  work  required,  and  draws  only  18  inchea 
of  water  at  its  lowest  poiat. 
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The  boat  is  now  at  work  remoTing  snags  on  th«  Wbite  River  in  place  of  tlte  SiA- 
ard  Ford,  which  after  fifteen  years  of  service  has  become  unfit  for  lurther  soagicio^. 

The  wooden  A  frame  of  our  dredge  had  become  so  decayed  that  it  wm«  thooskt 
best  to  replace  it  by  a  new  one  before  any  work  of  dredging  was  ondertakeat ;  &ts 
work  was  done  at  an  expense  ^f  $100  for  labor. 

The  dredge  was  put  at  work  excavating  sand,  gravel,  and  d^ris,  which  owr- 
laid  the  foundation  of  our  dam.  We  were  much  hampered  by  the  stage  of  water 
varying  continually  between  wide  limits,  so  that  the  work  of  the  dredge  coold  iwt 
be  made  complete,  and  will  have  to  be  supplemented  b^  hand  labor.  The  droift 
worked  some  35  days,  removing  7,050  cubic  yards  of  d^ns,  at  a  total  coet  of  verr 
nearly  |500. 

The  work  of  ouarrying  stone  for  the  dam,  which  was  contemnlated  if  funds  becaoM 
available,  was  oegun  on  October  18  and  carried  on  through  tne  winter  until  Ifarrk 
3,  when  the  boating  of  stone  from  the  quarry  to  the  site  of  the  dam  (10  miles)  wm 
begun. 

The  boating  of  stone  was  done  by  means  of  our  own  boat  and  barges,  assisted  fot 
a  week  or  two  by  the  steamers  PeankUhaw  and  Irene  and  their  barges,  and  oontinnedf 
Qff  and  on,  as  long  as  the  stage  of  water  permitted. 

Enough  stone  was  brought  down  to  fill  all  the  cribs  of  dam  1  or  2  feet  abort 
low  water,  and  it  is  hoped  that  this  backwater  will  be  of  great  assistance  to  us  ia 
bringing  the  remainder  of  the  stone. 

The  following  data  in  regard  to  the  slone  are  presented: 

Cubic  yards  of  stone  quarried 9,  OS 

Cubic  yards  of  stone  brought  from  quarry  to  site  of  dam 5,4V 

Approximate  cost  of  the  same $12,000.00 

Approximate  cost  of  quarrying  and  piling,  per  cubic  yard LCC 

Approximate  cost  of  boating  and  unloading,  per  cubic  yard 0. 50 

The  stone  is  a  sandstone,  rather  soft,  but  still  the  best  to  be  found  within  a  radiw 
of  10  miles.  The  cost  of  quarrying  and  boating  this  stone  has  run  over  my  estimate, 
but  this  increase  in  the  cost  is  due  to  the  eight-hour  law,  which  has  increased  the 
cost  of  our  labor  nearly  25  p^r  cent. 

The  stone  is  now  very  close  to  the  site  of  dam  and  will  require  but  a  short  had 
to  put  it  in  the  cribs. 

The  timber  to  be  used  in  the  construction  of  the  dam  is  being  received  every  dar 
and  {>iledin  the  yard  adjacent  to  the  abutment;  the  amount  of  timber  received  to 
date  is  much  below  the  amount  required,  but  it  is  expected  that  this  will  inciea» 
very  materially  at  once. 

FeetB.  M.  of  timber  received  to  July  1 113;  415 

FeetB.  M.  of  timber  still  required 890,961 

The  care  of  plant  has  consisted  of  care  of  our  fleet  during  the  dull  season,  outfit- 
ting a  plant  at  the  quarry,  and  bringing  same  to  our  storehouse  upon  compleUon  of 
work.  Booms  of  derricks  have  been  replaced  wid  other  minor  repairs  have  also  been 
made. 

Condition  of  the  river — The  condition  of  the  river  below  Vincennes  remains  u- 
changed  since  my  last  report,  the  work  done  having  been  confined  to  the  dam  aad 
this  being  yet  uncompleted,  no  benefit  is  expected  until  after  completion  of  improve- 
ment. 

The  cut-off  at  New  Harmony,  rex)orted  previously  as  being  such  a  drain  on  th* 
main  river,  has  steadily  been  increasing  and  is  in  a  fair  way  to  be  the  only  chanpri 
of  the  river;  no  work  has  been  contemplated  at  this  place  on  acoount  of  the  magni- 
tude of  the  works  which  would  be  necessary. 

The  improvement  at  Grayville  is  still  in  good  condition.  The  navigation  of  th« 
river  is,  however,  at  a  low  ebb,  but  very  little  beiug  done  at  low  water.  It  will  be 
seen  by  the  commercial  statistics  here  appended  that  a  ffreat  falling  off  in  the  cob- 
meroe  has  taken  place  during  the  last  fiscal  year,  this  being  mainly  doe,  laa 
informed,  to  the  poor  orox>s  raised  in  the  bottoms  last  season. 

Project. — ^The  work  intended  to  be  done  consists  of  the  consto^ction  of  dam  at 
Grand  Rapids  and  completion  of  this  improvement  in  so  far  as  the  Ainds  cm  hsoi 
will  allow. 

The  stone  is  now  on  hand  or  nearly  so,  the  timber  is  being  delivered  daily,  whSt 
the  foundation  for  a  good  portion  of  the  dam  has  been  excavated. . 

It  is  intended  to  begpn  the  work  of  construction  of  the  dam  in  a  very  few  dayt» 
and  it  is  hoped  to  complete  the  dam  by  the  end  of  the  fall. 

Owing  to  the  eight-hour  law,  which  has  increased  the  coet  of  our  labor  nearly  9^ 
per  cent,  it  will  not  be  possible  to  complete  the  improvement  with  tiie  preteat 
funds  on  hand. 

A  bank  protection  below  the  dam  next  the  abutment,  guiding  dikes  in  pndoags- 
tion  of  lock  walls,  retaining  walls  above  and  below  ttie  Wfii^f  and  some  dnrtMg    ,. 
irill  be  b^bessaiy  before  th)»  m^tbvt^m^t  is  tfffmpMo^  ^ 
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As  in  the  present  state  of  this  improvement  it  is  important  that  it  be  carried 
through  to  completion  as  far  as  the  fnnds  on  hand  will  allow.  No  other  work 
is  proposed,  unless  additional  funds  become  available. 

I  forward  herewith  the  commercial  statistics  of  the  river  for  the  past  fiscal  year, 
also  comparative  statistics  for  the  last  seven  years. 

Very  respectfully  submitted,  your  obedient  serf  ant, 

O.  L.  Petitdidibr^ 
A»$Utant  Engtneer, 
Lieut.  Col.  G.  J.  Ltdeckbr, 

C<ny»  0/  Engineer*,  U,  8.  A, 


OOMMRRCIAL  STATI8TIC8. 


Statement  of  eommerce,  Waba$k  Bitfeff  below  Vincenneej  for  Jlecal  year  ending  June  SO,  189$, 


Artiole*. 


Grain 

LuQiber  ftad  logs  boat«d  and  raftod 
Stone 

Totol 


Approximste 
▼slue. 


$190,440.00 

76,875.00 

8.145.00 

275,460.00 


Comparative  etatement  of  oomw^eroe,  Wabaek  Biver,  above  and  below  Vinoennee. 


Years. 


1887 
1888 
1889 
1880 
1891 
1802 
1893 


Ton*. 


122,729 
58,014 
100, 513 
100. 44S 
103,415 
122.585 
67,666 


Approximats 
valae. 


$1,817,947.00 

535,006.00 

1,573.698.00 

641.107.00 

1,162.2!J0.00 

2.037,242.40 

414,76L00 


Liet  of  eteamboaU  and  bargee  plying  on  Wabaek  Biver,  below  Vincennep,  during  fieedl 

year  ending  June  SO,  189S» 


Kame  of  boat. 

Kind  of  boat. 

Total 
tonnage. 

Where  plying. 

Itoaedale  and  8  barfM* 

Stern*  wheel... 
.  ...do 

661 

New  Harmon  J  and  Ohio  River. 
Hount  Cannel  and  White   River  to 

Tmiif*  and  2  harirfM 

PnanVifiha w  and  1  barim* 

. . .  .do  ......... 

Grayville. 
Yincennee  to  Grayville. 
New  Harmony  ana  Ohio  River. 

Kmma  Coonor  and  5  barimi* 

. . .-do  ......... 

750 

*Hake  only  ocoaaional  trips  when  the  stage  of  water  will  permit. 


RSPORT  OP  MR.  O.  L.  PBTITDIDIERy  ASSISTANT  BKGINRER. 

Mount  Carmsl,  III.,  June  SO,  189S. 

Colonkl:  I  have  the  honor  to  present  the  following  report  of  operations  on  the 
Wabash  River  above  Vinoennes  for  the  fiscal  year  en£ng  June  30,  1893: 

The  project  contemplated  at  the  beginning  of  fiscal  year  consisted  of  removal  of 
snags  or  other  obstructions  removable  by  means  of  the  snag  boat,  and  the  reconstruc- 
tion of  snag  boat  0$»eo,  which  was  entirely  beyond  repair. 

The  snag  boat  Oeeeo,  which  it  had  been  intended  to  use  in  removing  snass,  could 
not  be  completed  in  time  to  pass  over  the  rapids  a  little  above  Mount  Oarmel,  so  that 
•nagging  was  conducted  by  means  of  the  snag  boat  Bichard  Ford,  belonging  to  the 
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'White  River,  this  boat  baling  beeu  taken  to  Vinceones  during  InA  water 

in  readiness  there  nntil  the  stage  of  water  favorable  for  snac^ging  had  obtamed. 

The  Richard  Ford  was  pnt  to  ivork  on  August  10, 1892,  and  continued  until  forced 
to  suspend  by  the  ice. 

The  work  accomplished  by  the  boat  has  lieen  considerable  and  is  as  follows: 

Days  removing  snags 90 

Snags  removed  and  cut  up fiC^ 

Approximate  weight  of  same  in  tons \97» 

Length  of  river  operated  upon — smiles SI 

One-half  the  expense  of  rebuilding  the  09»eo  was  borne  by  the  Wabash  River  above 
Yincennes,  the  other  half  by  the  Wabash  River  below  Vincennes,  and  we  are  now  in 
possession  of  a  good  snag  boat,  self-propelling  and  drawing  only  18  inches  of  walcr. 

It  is  intended  to  use  t^is  boat  alternately  on  the  Wabash  River  above  and  beWw 
Vincennes. 

Condition  of  the  river.— The  condition  of  the  river  at  low  water  has  been  mnch  iB> 
proved  within  the  distance  of  31  miles  which  was  cleaied  out  by  the  sna^  boeit  last 
summer  and  fall,  but  there  are  still  many  snags  to  be  removed  between  Terre  Hairiv 
and  Hntsonville.  and  removal  of  snags  will  be  necessity  for  several  years  lo  ooae  a* 
additional  snags  come  in  every  year. 

The  commerce  of  the  river  has  fallen  off  a  great  deal  during  last  fiscal  year;  tkas 
is  attributed  by  steamboat  men  to  the  very  poor  crops  gathered  last  season  in  the 
bottom  lands  bordering  the  Wabash  River. 

Project, — It  is  intended  to  continue  the  removal  of  snags  with  the  sna|^  boet  Omm 
until  the  funds  now  on  hand  are  exhausted.  Should  additional  funds  become  avail> 
able  it  is  thought  that  no  better  work  could  be  done  than  to  continue  the  lesMral 
of  snags. 

The  snag  boat  Oueo,  which  is  now  at  work  on  the  MThite  River,  can  not,  howeviz, 
be  taken  up  to  Terre  Haute  until  we  have  a  rise  sufficient  to  take  the  boat  sbove  the 
Grand  Rapids  near  Mount  Carmel. 

I  inclose  commercial  statistics  showing  the  funount  of  c<Hnmeroe  done  dnriag  the 
last  fiscal  year. 

Very  respectfully  submitted,  your  obedient  servant, 

O.  L.  Pktitdidjsb, 

AeeieUmi  Emgimmr. 

Lieut.  Col.  G.  J.  Lydrckbr, 

Corpe  of  Engineers,  U,  8,  A, 


COMMERCIAL  STATISTICS. 


Statement  of  oommercef  Wabash  River  above  Vinoennee,  for  fiscal  year  enSUng  JmneSOflM, 


Articles. 


Grain 

H  erohandise 

Lumber  and  logs 

PaBBengers,  number  836,  average  fare  $1 . 


Total 


Tons. 


7,458 
12t 
295 


7.873 


T.«a« 

LT7t.«i 


13t,liLit 


List  of  steamboats  and  barges  plying  on  Wabash  River  above  Vincennes,  dmris^fiteti 

year  ending  June  30,  189S. 


Kame  of  boat. 

Kind  of  boat 

Total 
tonnagf. 

Where  plying. 

Jennv  Rav  and  2  banres 

Stem- wheel... 
. . .  .do 

320 
129 
UO 

Tfrre  Hante  sad  Tinncm— . 

Peanlcisbaw  and  1  barse 

Do. 

Diana  and 2  barires 

do 

RnMielville.   Vincfianea.    and    Whte 

J.  H.  Raasell 

....  do ......... 

River. 
Terre  Haute  and  above. 
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GG5. 

IBfPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

The  first  appropriation  for  the  improyement  of  this  river  was  made 
by  the  act  approved  March  3, 1879,  the  object  being  to  obtain  a  navi- 
gable channel  with  a  minimam  low-water  depth  of  about  2  feet,  which 
^woiild  permit  navigation  by  boats  dravdng  no  more  than  3  feet  through- 
out most  of  the  year.  The  work  has  consisted  in  the  excavation  of 
channels  through  rocky  reefis  and  gravel  shoals,  the  removal  of  snags 
and  overhanging  trees,  the  construction  of  dams  and  dikes  for  channel 
contraction,  and  the  protection  of  banks  where  necessary.  The  principal 
obstruction  originally  was  a  long  rocky  reef  known  as  Kellys  Ripple, 
a  short  distance  above  the  mouth  of  the  river;  a  channel  has  been 
excavated  through  this  reef  with  a  clear  width  of  150  feet  at  its  upi)er 
end,  gradually  narrowing  to  a  uniform  width  of  75  feet  for  a  length  of 
about  half  a  mile;  the  iK^ttom  of  the  channel  is  3  feet  below  the  plane 
of  low  water,  and  the  material  excavated  was  used  to  form  lateral 
g^uiding  dikes.  In  1888  Congress  directed  that  no  further  work  be 
done  on  the  river  until  certain  bridges  had  been  changed  so  as  to  no 
longer  obstruct  navigation,  but  this  restriction  was  removed  in  1890. 
In  the  following  year  the  improvement  of  Kellys  Bipple  was  completed, 
as  stated  above,  but  during  the  three  years  in  which  no  work  was 
done,  channels  that  had  been  previously  dredged  had  become  filled  up, 
the  river  had  cut  around  behind  some  of  the  dikes  and  dams,  leaving 
the  piles  used  in  their  construction  standing  at  some  places  in  the 
new  channels  formed  by  such  cutting,  and  the  river  throughout  had 
become  badly  obstructed  by  snags.  Such  was  its  condition  June  30, 
1892. 

It  was  intended  to  clear  out  the  snags  and  other  obstructions  during 
the  summer  of  1892,  but  at  the  commencement  of  the  season  the  snag 
boat  Eichard  Ford  was  at  work  on  the  Wabash  River,  to  which  the 
White  is  tributary,  a  short  distance  above  Yincennes,  and  continuous 
low  water  from  that  time  until  the  following  winter  made  it  impossible 
to  pass  the  intervening  obstructions  and  do  the  work  proposed;  tl\ere- 
fore  it  was  not  until  &e  ^ring  freshets  subsided  that  it  became  prac- 
ticable to  do  anything.  Operations  were  finally  commenced  May  22, 
1893,  and  favorable  progress  made  up  to  the  close  of  the  fiscal  year. 
The  number  of  snags  removed  to  June  30,  1893,  was  183^  weighing  915 
tons,  and  86  piles,  which  had  originally  been  driven  in  building  one  of 
the  dams,  and  had  become  a  serious  obstruction  in  the  manner  described 
above,  were  pulled  out.  The  snag  boat  will  continue  at  work  throughout 
the  ensuing  season,  and  will  probably  succeed  in  clearing  the  river  of 
such  obstructions.  After  the  snags  have  been  cleared  out  it  will  be 
necessary  to  repair  the  dams  and  redredge  some  of  the  gravel  bars  in 
order  to  restore  the  river  to  the  condition  it  was  in  before  the  suspen- 
sion of  work  in  1888.  An  appropriation  of  $7,500  is  recommended  for 
this  purpose. 

The  report  of  O.  L.  Petitdidier,  assistant  engineer,  in  immediate 
charge  of  this  improvement,  is  transmitted  herewith,  from  which  it  Ap- 
pears that  last  year's  commerce  aggregated  only  9,393  tons,  valued  at 
169,000,  as  compared  with  23,130  tons,  valued  at  $174,000,  for  the  year 
before. 
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The  following  is  a  summary  of  all  appropriatious  made  for  the  wod 
up  to  June  30, 1893 : 


By  the  act- 
Approved  March  3, 1879 $25, 000 

Approved  Jane  14, 1880 20, 000 

Approved  March  3, 1881 20, 000 

Approved  Augnst,  2, 1882 ...     20, 000 
Approved  July  5, 1884 10, 000 


By  the  act — 

Approved  Aagnst  5, 1886 17,  Si' 

Of  Angufltll,  1888 3.»« 

Approved  July  13,  1892 5,  *■« 

Total 112.a(« 


Money  statement 

July  1, 1892,  balance  unexi>ended $2,S64.T> 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000.  i»' 


June  30,  1893,  amount  expended  during  fiscal  year. 


July  1,  1893,  balance uuexpended 7,691-M 

July  1,  1893,  outstanding  Uabilltiea ^OS^iV 

July  1,  1893,  balance  available 6,«8&7I 


I  Amount  (estimated)  required  for  completion  of  existing  project 7, 500.  <% 
Amount  that  can  be  pron  tably  expended  in  fiscal  vear  end iug  June  30, 1895      7, 500.  *V 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  oi  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.   O.   L.   PKTITDIDIKR,  ASSISTANT  EKGINEBR. 

Mount  Carmbl,  III.,  June  SO,  18SS. 

Colonel:  I  have  the  honor  to  present  the  following  report  upon  the  improve- 
ment of  the  White  River,  Indiana,  for  the  fiscal  year  ending  June  30,  1893: 

The  work  contemplated  consisted  of  removal  of  snags  and  other  obstmctions 
from  the  channel  between  the  mouth  of  the  river  and  forks,  a  distance  of  45  mik«- 

The  snag  boat  Richard  Fordj  which  it  had  been  intended  to  use  for  this  work,  wsa 
at  work  on  the  Wabash  River  above  Vincenues  during  the  early  part  of  the  fiscal 
year,  and  owing  to  the  continuous  low  water  could  not  be  brought  down  to  tike 
White  River  until  too  late  to  do  any  work. 

However,  the  sna^  boat  Osaeo,  which  had  been  rebuilt  at  Mount  Carmel  daring 
last  fall  for  tbe  service  of  the  upper  and  lower  Wabash  River,  became  available,  ud 
early  during  this  spring  this  boat  was  sent  up  the  White  River  to  remove  snags asid 
other  obstructions. 

The  Osaeo  began  work  on  May  22,  and  is  now  at  work  near  Hazleton,  Ind. 

The  number  of  snags  already  removed  is  considerable;  a  row  of  piling  which, 
owing  to  the  cutting  of  the  bank  of  the  river,  had  become  an  obstrnctiou  onri 
complained  of,  has  been  removed ;  other  snags  and  obstructions  are  being  remore^ 
daily  wherever  indicated  by  steamboat  owners. 

The  work  above  is  numerically  as  follows: 

Snags  removed ISJ 

Weight  of  same  in  tons St* 

Number  of  piling  removed t* 

Condition  of  the  river, — ^The  condition  of  the  river  has  not  changed  very  matcriall; 
since  my  last  report.  The  improvement  at  Kellys'  Ripple,  which  has  been  of  great 
benefit  to  the  navigation,  is  still  in  good  order;  there  has,  however,  been  consider- 
able benefit  from  tne  removal  of  snags  and  other  obstructions  now  going  on.  As  iht 
funds  on  hand  with  which  it  is  intended  to  continue  snagging  are  still  ample,  it  i« 
expected  that  by  the  end  of  this  season  the  majority  of  the  snags  will  be  retnoveil 
between  the  mouth  and  the  forks  of  the  river. 

The  bridge  at  Rodgers  is  still  unprovided  with  a  draw,  but  it  does  not  seeoi  t« 
cause  any  inconvenience. 

Project, — It  is  intended  to  continue  the  work  of  removing  snags  as  long  as  tbf 
funds  on  hand  will  allow.  No  other  work  is  proposed,  it  being  believe<l  that  for  ih* 
present  the  navigation  will  be  benefited  the  most  by  the  means  now  employed. 

I  append  the  commercial  statistics  for  the  past  fiscal  year,  also  comparative  itA- 
tistics  for  the  past  seven  years.    I  regret  to  say  that  there  has  been  a  decrease  ia 
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the  rommerce  of  the  river.  The  causes  of  this  decrease  are  rather  undefined.;  there 
i^eeras  to  have  beeu  a  {greater  scarcity  of  grain  on  h  md  at  the  time  when  stage  of 
water  was  most  favorable,  and  yet  I  be^in  to  believe  that  this  decrease  may  be  due 
to  the  facilities  for  shipment  by  rail,  which  are  increasing  yearly,  and  it  would  seem 
that  the  shipment  of  griin  by  river  route  would  soon  cease,  leaving  for  the  river  only 
the  coarser  commodities,  such  as  logs,  lumber,  or  coal,  the  freight  on  which  woula 
compose  a  great  portion  of  their  value. 

The  stage  of  water  for  the  last  four  months  has  been  very  favorable,  and  yet  the 
boats  are  tied  up,  doing  nothing. 

Very  respectfully  submitted,  your  obedient  servant, 

O.  L.  rKTITDIDIER, 

A»ai»tant  Engineer, 
Lieut.  Col.  G.  J.  Lydecker, 

Corps  of  Engineers,  U,  S,  A, 


COMMERCIAL  STATISTICS. 

StaUmeni  of  oomitierce,  White  River,  Indiana,  fiscal  year  ending  June  SO,  189S, 


Articles. 

Grain 

Logs  and  lurab«r,  boated  and  rafted 

Total 


Approximate 
value. 


$38,000 
80,000 


68,000 


Comparaiive  statement  of  commerce,  White  River,  Indiana, 


Years. 


18«7 

18S« 6.400 

1889 1  27  000 

1890 29.409 

1891 15,632 

1892 23,130 

1893 1    9,893 


Approximate 
value. 


$181,000 

71.145 

137,950 

256.830 

93.150 

174,000 

68.000 


List  of  steamboats  plying  on  White  River,  Indiana,  during  the  fiscal  year  ending  June 

SO,  189S, 


Kame. 

Kind. 

Total 
capacity. 

Where  plying^ 

Dinna  and  2  barflres  ................ 

• 

Stem- wheel... 
. ..  .do 

Tons. 

110 

140 

129 

83 

Petersbnric  to  Deckers. 

Iri^no  and  2  bHriroa 

Hazlf  ton  to  Mount  CarmeL 

Pc^ukinhaw  and  1  barire........... 

• . •  •do  ......... 

Oc*  aaional  trips. 
Washington  to  Deckers, 

H ugh  Barr 

. . . .do  ......... 

GG6. 


PRELIMINARY  EX  iMINATION  OF  LITTLE  WABASH  RIVER,  ILLINOIS. 
[Printed  in  House  Ex.  Doc.  No.  163,  Fifty-second  Congress,  second  session.] 

OFFICB  OF  THE  CHIEF  OF  ENGINEERS, 

Unii ED  States  Army, 
Washington,  D,  C,  January  5, 1893, 

Sir:  T  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  22,  1892,  by  Lieut.  Col.  G.  J.  Lydecker,  Corp.'^  of  En- 
gineers, of  the  results  of  a  preliminary  examination  of  Little  Wabash 
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• 

lUver,  Illinois,  made  to  comply  with  provisions  of  the  river  and  harbor 
act  approve  July  13, 1892. 

It  is  the  opinion  of  Lieut.  Gol.  Lyde^ker,  concurred  in  by  this  officr, 
that  the  river  is  not  at  this  time  worthy  of  improvement  by  the  G«i- 
eral  Government. 

Very  resx>ectfullyy  your  obedient  servant, 

Thos.  Lincoln  Gasby, 
Brig,  Qen,j  Chief  of  Engineen. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


bepobt  of  lieut.  col.  o.  j.  ltdbgeibb,  cobps  of  bnginebba 

United  States  Engineeb  Office, 

Louisville,  Ky.j  December  22, 1892. 

Obnbbal  :  I  have  the  honor  to  submit  the  following  report  on  a  pre> 
liminary  examination  of  the  Little  Wabash  Biver,  Illinois,  made  pur- 
suant to  instructions  contained  in  Department  letter  of  July  14,  1891 

This  river,  taking  its  rise  in  Shelby  County,  lU.,  flows  in  a  southerlr 
direction,  and  empties  into  the  Wabash  Biver  at  a  point  about  50  mito 
above  its  mouth.    Its  total  length  is  about  250  miles. 

It  is  reported  that  in  the  year  1836  the  State  of  Illinois  decJared 
this  a  navigable  stream  for  a  distance  of  about  180  miles  £rom  its 
mouth,  and  that  its  improvement  was  subsequently  undertaken  by  the 
State,  an  appropriation  of  $35,000  having  been  made  as  late  as  1A68  to 
complete  the  construction  of  a  lock  and  dam  at  New  Haven,  2  miles 
above  the  mouth  of  the  river.  This  work  was  duly  completed  in  tbe 
following  year,  but  it  appears  that  the  lock  was  kept  in  operation  fat 
about  one  year  only;  a  few  years  later  a  portion  of  the  dam  was  d^ 
stroyed  by  fire,  said  to  have  been  incendiary,  and  finally,  in  18&^  ths 
dam  was  removed  under  a  State  appropriation. 

The  recent  examination  was  confined  to  that  portion  of  the  river  beknr 
the  town  of  Carmi,  about  26  miles  above  its  mouth,  at  which  point  a 
milldam  constitutes  a  complete  obstruction  to  navigation;  betweoi 
this  point  and  the  mouth,  26  miles  distant,  the  river  is  crossed  by  a 
wagon  brijlge  without  draw.  The  examination  was  made  at  extreeie 
low  water,  such  that  it  was  not  deemed  advisable  to  attempt  the  trip 
in  a  row  boat;  the  stream  was  found  to  be  shaUow  imd  sluggish,  wili 
occasional  deep  pools,  a  flow  of  about  35  feet  per  second,  and  a  fiiU  of 
11  feet  in  24  miles ;  the  width  is  about  300  f&et  between  banks,  and  tlie 
latter  are  generally  high.  Since  1870  there  has  been  practically  no 
commerce  on  the  river,  except  that  when  the  Wabash  Biv^  is  at  • 
navigable  stage  boats  ascend  the  Little  Wabash  about  2  miles  to  Nev^ 
Haven,  and  carry  away  the  grain  stored  in  t^at  vicinity;  the  arooant 
thus  shipped  within  the  past  two  years  is  reported  to  have  been  135,000 
bushels  in  1890  and  120,000  bushels  in  1891.  Additional  statistics  u 
to  the  probable  amount  of  commerce  that  might  follow  the  improvement 
of  the  river  were  promised  at  the  time  of  the  examination  by  interestei 
parties,  but  none  have  as  yet  been  received,  though  severaJ  comrnuB!- 
cations  have  since  been  sent  to  such  parties  asking  that  the  jiroflimd 
information  be  furnished. 

The  above  facts  are  summarized  from  the  report  of  O.  L.  PetitdidicfT 
assistant  engineer,  who  made  the  examination,  and  whose  report 
thereon  is  transmitted  herewith,  together  wit^  a  blue-print  sketch*  of 
the  stream  from  Carmi  to  the  mouth. 

*  Not  printed. 
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After  carefal  consideration  of  tfae  facts  presented  I  am  of  tbe  opin- 
ion that  the  river  is  not,  at  this  time,  worthy  of  improvement  by  the 
General  Ooveriimeut.  Navigation  on  the  main  Wabash  Biver  is  in  its 
present  condition  very  uncertain.  When  this  is  navigable  boats  can  also 
ascend  the  Little  Wabash  as  far  as  they  would  be  likely  to  go  to  take 
on  freight.  It  is  probable  that  if  the  river  were,  at  such  times,  navigable 
all  the  way  up  to  Carmi,  local  freight  rates  might  be  slightly  affected 
for  the  time  being,  but  the  takings  of  the  railroads  would  leave  an  in- 
significant amount  for  river  commerce.  If,  however,  the  contemplated 
improvement  of  the  Lower  Wabash  should  result  in  the  establishment 
of  any  considerable  regular  traffic  on  that  stream,  the  improvement  of 
tbe  Little  Wabash  in  such  way  as  to  permit  the  extension  of  such  reg- 
ular traffic  up  to  Carmi  might  then  become  a  worthy  undertaking  by 
the  Oeneral  Government. 

Very  resi)ectfully,  your  obedient  servant, 

G.  J.  Ltdeokbr, 
Lieut.  CoLy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


BBPORT  OF  MR.    O.  L.  PKTITDIDIBR,  A8SI0TAKT  BNOINRSB. 

Mount  Carmel,  III.,  November  fo,  189t. 

CoLOKBL:  I  baye  tbe  bonor  to  present  the  foUowiDg  report  on  a  preliminaiy  ex- 
amination of  the  Little  Wabash  KiTer,  lUinois,  made  on  October  27, 2^,  and  29. 1S92: 

In  compliance  with  your  instructions,  I  proceeded  on  October  27,  1892,  to  Carmi, 
ni.,  whicn  town  is  located  on  the  banks  of  the  Little  Wabash  River  about  26  miles 
f^om  its  mouth. 

The  Little  Wabash  River  takes  its  rise  in  Shelby  County,  passinff  throuffh  Effing- 
ham, Clay.  Wayne,  and  White  o  )nnties,  and  empties  into  the  \^bash  Kiver  at  a 
point  15  miles  distant  from  its  Junction  with  the  Ohio  River,  the  total  length  of 
the  Little  Wabash  River  being  about  250  miles.  This  stream  was,  in  the-early  days, 
of  some  importance  as  an  artery  of  commerce,  and  as  early  as  the  year  1836  the  leg- 
islature of  the  State  of  Illinois  declared  the  Little  Wabash  a  navigable  stream  up 
to  the  northern  boundary  line  of  Clay  Coimty  (this  being  about  iS)  miles  fh)m  the 
mouth  of  the  river).' 

No  definite  account  of  commerce  done  in  the  early  days  could  be  obtained,  but 
there  was  evidently  a  demand  for  improvement,  as,  in  the  year  1868,  an  appropria> 
tion  of  $35,000  was  granted  by  the  State  of  Illinois  to  continue  and  complete  the 
construction  of  a  look  and  dam  which  had  been  begun  by  a  private  corporation  at 
New  Haven,  2  miles  from  the  month  of  the  river. 

This  lock  and  dam  were  completed  in  1869  and  in  use  for  one  year,  when,  through 
some  defect  in  the  construction  of  the  gates,  these  could  no  longer  be  opened,  and 
navigation  became  suspended,  the  dam  having  thus  become  a  complete  barrier.  This 
state  of  affairs  lasted  a  few  y^rs,  when  a  portion  of  the  dam  was  destroyed  by  fire, 
it  being  evidently  a  case  of  incendiarism. 

This  gave  some  relief  to  the  navigation,  but  not  completely,  so  that  in  the  year 
1886  the  Dlinois  State  legislature  passed  an  appropriation  for  the  removal  of  dam, 
which  was  now  useless  and  in  the  way. 

Some  80  linear  feet  of  the  dam  were  removed  in  1887,  when  the  appropriation  bc^ 
came  exhausted.  Such  lis,  in  brief,  the  history  of  the  navigation  on  the  Little  Wa- 
bash River. 

As  a  milldam  in  good  order  and  of  considerable  importance  was  known  to  be  in 
existence  at  Carmi,  and  as  this  dam  is  impassable  to  navigation,  except  at  the  high- 
est stages  of  water,  it  was  deemed  unnecessary  to  make  an  examination  of  the 
Little  Wabash  River  above  Carmi.  This  report  will,  therefore,  be  confined  to  the 
portion  of  river  between  this  point  and  the  mouth  of  tbe  river. 

It  had  been  my  intention  to  examine  the  river  in  detail  between  Carmi  and  the 
month,  bv  means  of  a  rowboat,  but  the  stage  of  water,  which  was  then  at  its  lowest, 
did  not  allow  of  it  without  entailing  more  time  and  expense  than  the  ftinds  allotted 
for  the  examination  would  warrant,  so  that  this  project  was  abandoned,  and  I  con- 
fined myself  to  examining  the  river  at  Carmi,  and  thence  by  buggy  to  New  Haven,  2 
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miles  from  moath  of  river,  stopping  to  take  observations  of  the  river  whenever 
enoiieh  to  it. 

At  New  Haven,  where  the  old  lock  and  dam  are  located,  a  thorough  fiTaminafiw 
was  made.  * 

Starting  at  Carmi,  about  26  miles  from  the  mouth,  I  found  a  mill  dam  in  |*imtf 
state  of  repair,  clear  across  the  river.  This  dam,  with  a  lift  of  10  feet,  is  bailt  to  pr»> 
duce  a  pool  above  Carmi,  which  supplies  several  sawmills  with  logs  and  which  wim 
supplies  a  100- barrel  flour  mill  with  water-power  for  nine  months  of  the  year. 

This  dam  is  said  to  be  over  50  years  old.    It  has  been  rebuilt  several  times. 

From  Carmi  down  to  the  mouth-  the  river,  at  low  water,  is  usually  shallow  ul 
sluggish,  with  here  and  there  long,  deep  pools.  The  flow  at  time  of  ezaminatif»  diii 
not  exceed  30  to  35  cubic  feet  per  second,  while  the  fall  between  Carmi  and  K«r* 
Haven,  a  distance  of  about  24  miles,  is  only  11  feet. 

The  banks  of  the  river  were  found  to  be  usually  high  and  overflowed  only  at  hif^ 
est  water. 

'  The  width  of  river  between  banks  is  300  feet  at  Carmi,  and  this  remains  toleraU? 
constant  thence  to  the  mouth. 

Two  bridges  at  Carmi  and  a  third  bridge  3  miles  below  complete  the  list  of  ob- 
structions &und  until  New  Haven  was  reached. 

At  New  Haven  were  found  the  ruins  of  the  old  lock  and  dam,  photographs  of  whiei 
accompany  this  report. 

As  mentioned  in  the  early  {portion  of  this  report,  the  lock  and  dam  were  completed 
in  1869. 

I  was  still  able  to  ascertain  the  following  dimensions  of  the  former  work,  lock  aa4 
dam  being  built  on  a  foundation  of  sandstone  rock:  Dam,  24  feet  wide,  17  feet  hizk. 
with  lift  of  14  feet;  lock  chamber,  150  feet  long  between  miter  sills  and  36  M 
wide. 

The  look  and  dam  were  both  built  of  timbers  framed  in  such  a  manner  as  to  form 
internal  compartments,  which  were  filled  with  stone. 

Some  17  acres  of  land  abutting  the  lock  are  still  owned  by  the  State  of  Illinois. 

When  the  dam  was  in  working  order  the  water  was  backed  up  a  little  over  2  feet 
deen  at  foot  of  milldam  at  Carmi,  thus  insuring  at  all  times  unmipeded  navigatioi 
to  the  Wabash  River,  provided  lock  had  been  in  good  order. 

Commerce. — There  has  been  but  little  commerce  done  on  the  river  since  1870,  not 
only  owing  to  the  uselessness  of  the  dam,  but  also  owing  to  railroad  competitioo. 

The  only  commerce  done  at  present  is  at  and  within  a  short  distance  of  New  UsTriu 
where  steamboats  come  every  winter  from  the  Wabash  River  and  carry  away  tfe 
grain  stored  and  waiting  for  transportation. 

The  amount  of  commerce  reported  as  done  by  the  principal  shipper  at  New  Havea, 
is  as  follows : 


Amount  carried  by  river,  1890: 

Wheat SaoOW 

Corn * 65,000 

Amount  carried  by  river,  1891 : 

Wlteat 55,000 

Com 65,000 

1892,  in  storage,  45,000  bushels  wheat.    Com  not  yet  gathered. 

This  is  only  a  percentage  of  what  might  be  done,  as  the  surrounding  country  ii 
most  fertile  and  the  area  under  cultivation  is  increasing  rapidly. 

Many  additional  statistics  of  the  amount  of  commerce  done  at  Canni  whiA 
might  be  carried  by  the  river  route  were  promised  but  have  so  far  not 
ceived. 

It  is  an  undoubted  fact,  however,  of  which  I  was  well  assured  bv  the  many 
ness  men  interviewed  at  Carmi,  that  better  shipping  rates  could  be  obtained  fro* 
the  two  railroads  at  this  place  for  the  250,000  bushels  of  grain  shipped  yearly  wtn 
there  a  river  outlet  as  an  alternative. 

Conchmon. — In  conclusion,  I  would  give  it  as  my  opinion  that  the  Little  Wabtfk 
River  is  worthy  of  improvement  by  the  General  Government,  for  the  followng  na- 
sons: 

(1)  The  commerce  done  under  the  present  unfavorable  conditions  is  not  inoooii^ 
erable,  and  this  would  after  improvement  be  much  increased. 

(2)  There  is  a  very  general  desire  to  see  the  improvement  done. 

(3)  From  an  engineering  standpoint  the  conditions  of  successful  permancot  im- 
provement are  very  favorable. 

(4)  The  possibility  of  improvement  is  beyond  question,  the  experiment  havisf 
been  successful,  barring  the  faulty  location  and  construction  of  deUiils  of  lock. 

The  following  objections  against  the  improvement  have  some  weight: 
(1)  It  is  probable  that  were  the  dam  rebuilt  Home  of  the  lowlands  adjoining  ^ 
river  would  be  submerged,  and  the  question  of  indemnity  might  be  a  serious  ons. 
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(2>  The  possible  insalnbrity  dae  to  staj^^uant  water. 

(3)  Presence  of  a  wagon  bridge  below  Uarmi,  which  would  require  to  be  provided 
Tvith  a  draw. 

Buii  the  full  force  of  these  and  other  minor  objections  could  onlv  be  ascertained 
through  a  survey,  whereby  the  question  of  improvement  can  be  discussed  with  a 
fuller  Knowledge  than  can  be  acqiired  by  a  first  examination.    Then  can  an  ap- 
proximate estimate  of  the  total  cost  of  improvement  be  made. 
Very  respectfully  submitted. 
Your  obedient  servant, 

O.  L.  Petitdidkr, 
A$9i$tant  Engines, 
Lieat.  Col.  G.  J.  Lydecker, 

Corp9  of  Enginetrt. 


GG  7. 

PRELIMINARY  EXAMINATION  OF  EMBARRAS  RIVER,  ILLINOIS. 
[Printed  in  House  Ex.  Doc.  Ho.  162,  Fifty -second  Ckingrees,  second  seuion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington^  2>.  C,  January  5, 1893. 

Sib  :  I  have  the  honor  to  aabmit  the  accompanying  copy  of  report 
dated  December  22,  1892,  by  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  En- 

fiueers,  of  the  results  of  a  preliminary  examination  of  Embarras  Biver, 
llinois,  made  to  comply  with  the  requirements  of  the  river  and  harbor 
act  approved  July  13,  1892. 

It  is  the  opinion  of  Lieut.  Col.  Lydecker  that  this  river  is  not  worthy 
of  improvement  by  the  General  Gt>vernment,  and  in  this  opinion  I  con- 
cur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier- Oeneraly  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 

BBPOBT  of  LIEUT.  COL.  O.  J.  LYDECKER,  CORPS  OF  BNOINEEBS. 

United  States  Enoineeb  Office, 

Louisville^  Ky.,  December  22^  1892. 

Genebal:  I  have  the  honor  to  submit  the  following  report  on  a  pre- 
liminary examination  of  the  Embarras  Eiver,  Illinois,  made  pursuant 
to  instructions  contained  in  Department  letter  dated  July  14, 1892. 

This  is  a  small  stream  rising  in  Champaign  County,  IlL,  flowing  in  a 
southerly  direction  about  180  miles  and  emptying  into  the  Wabash 
Eiver  a  short  distance  below  T  incennes,  Ind.  About  15  miles  above  the 
mouth  of  the  river  is  the  town  of  Lawrence ville,  at  which  place  is  located 
a  milldam,  built  some  forty  years  ago.  This  section  of  the  river,  to 
which  the  "examination  was  limited,  is  generally  very  shallow  at  low 
water,  full  of  snags  and  sunken  logs,  crossed  at  one  place  by  a  barbed- 
wire  fence,  and  spanned  by  five  bridges  without  draws;  its  width  is 
generally  about  175  feet,  that  at  the  mouth  being  2r>0  feet;  its  low- water 
discbarge  is  only  10  or  12  cubic  feet  per  second,  but  at  high  water  the 
stream  has  a  rapid  current  and  very  considerable  volume,  the  difference 
between  high  and  tow  water  being  about  21  fexjt;  the  banks  are  geuer- 
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ally  low  and  at  high  water  the  stream  overflows  and  widens  oat  toftw 
1  to  11  miles.  The  only  commerce  on  the  stream  is  in  the  transportftlioi 
of  logs  and  lumber.  Last  year  1,500  logs  were  run  out  of  the  liTcr  it 
high  water. 

The  improvement  of  this  stream  would  be  a  matter  of  very  eonaidfr 
able  expense.  There  is  at  present  no  general  commerce  on  it,  nor  is 
there  anything  to  indicate  that  there  would  be  any  tonsidenU>le  amoBsi 
of  it  if  the  stream  should  be  improved.  The  country  through  which  it 
flows  is  most  liberally  supplied  with  railroads,  and  it  does  not  app»: 
that  there  is  any  general  demand  for  a  river  commerce.  Considemi^ 
the  foregoing,  it  is  my  opinion  that  the  stream  is  not  worthy  of  impfOT^ 
ment  by  the  General  Government. 

I  transmit  herewith  a  blueprint  sketch*  of  the  river  from  its  mootii 
to  Lawrenceville,  together  with  copy  of  report  by  O.  L.  Petitdidier,  i^ 
sistant  engineer,  who  made  the  examination  in  person,  which  recites  ii 
more  detail  the  facts  on  which  my  report  is  based. 
Very  respectfully,  your  obedient  servant, 

G*  J.  Lydsckkb, 
LiettU  CoLy  Corps  oj 

Brig.  G^n.  Thomas  L.  Casey, 

Chief  of  EngineerSj  J7.  8.  JL, 


BBPORT  OF  MR.  O.  L.  PETITDIDIBR,  ASSISTAIIT  XXOINXKB. 

Mount  Carmel,  Iix.,  K^vemkv  U,  JS9L 

Colonel:  I  have  the  honor  to  present  the  following  report  on  a  pieUminaiy  ex- 
amination of  the  Embarras  River,  Illinois : 

In  compliance  with  yoor  instructions  I  proceeded  on  October  25, 1S92,  to  Lawnaof* 
ville,  in.,  this  being  the  first  town  above  the  mouth  of  tiie  Embarras  RiTex,  turf 
where  it  was  expected  the  most  information  in  regard  to  the  river  might  be  obtahwd 

The  Embarras  River  takes  its  rise  in  Champaiirn  County  and  passes  through  Doog- 
las,  Coles,  Cumberland,  Jasper,  Crawford,  and  Lawrence  counties,  ita  length  bei>i; 
about  180  miles.  The  river  is  2^  feet  wide  at  its  mouth,  and  averages  175  to  200  ket 
wide  at  Lawrenceville ;  the  discharge  at  low  water  is  very  small,  possibly  not  tx- 
ceeding  10  cubic  feet  per  second  at  Lawrenceville,  but  during  high  water  th^  ear- 
rent  is  very  swift,  and  the  river  overflows  its  banks  some  4  feet,  there  being  betwMi 
high  and  low  water  a  difference  of  about  21  feet. 

There  is  an  old  miUdam  at  Lawrenceville  which  prevents  any  oommiinicatioB  W* 
tween  the  upper  and  lower  part  of  the  river  except  at  highest  stage  of  water.  Thit 
dam,  which  was  built  forty  ^ears  ago  and  repaired  from  time  to  time,  is  now  in  a  M 
state  of  repair  and  may  possibly  be  removed  in  a  short  time.  This  dam  ia  about  3^ 
feet  lone,  8  fBet  high,  and  in  ite  present  condition  and  at  low  water  raises  the  krvl 
of  poolB  feet. 

Upon  inspection  of  this  dam  it  was  concluded  that  an  examination  of  the  mfr 
above  Lawrenceville  would  be  useless,  as  unless  oommunioatiou  oonld  b  ^  secwnA 
with  the  Wabash  River  the  improvement  of  the  stream  could  not  well  coaie  wiAn 
the  province  of  the  General  Government.  My  examination  waathen  confined  tstk« 
portion  of  the  river  between  Lawrenceville  and  the  mouth,  a  distance  of  15  BiflflL 

This  examination  was  made  by  the  aid  of  a  rowboat.  The  river  for  the  flnt  10  r» 
12  miles  was  found  to  be  very  shallow,  often  having  less  than  6  inches  of  water.  M 
of  snags  and  sunken  logs,  and  on  one  occasion  completely  barred  with  drift,  invoiv' 
ing  half  an  hour's  work  to  pass  through,  while  on  many  occasions  wading  had  te  to 
resorted  to.  At  another  place  a  barbed- wire  fence  was  stretched  across  the  xirrr 
A  few  rock  shoals  were  also  met  with.  Three  miles  above  the  mouth  of  the  river  tto 
ruins  of  an  old  stone  dam  were  seen.  At  tills  point  a  fall  of  15  ittohes  was  asM 
The  2^  or  3  miles  of  river  next  to  the  mouth  were  found  to  be  deeper  aikl  freer  fras 
snags.  The  river  banks  were  often  cutting  and  caving  and  everywhere  oonqisn' 
tively  low,  about  16  feet  in  height  above  low  water,  and  I  was  informed  tiiat  »x 
high  water  these  were  overflowea  to  a  depth  of  4  to  6  feet,  the  water  spreading  strt 

*]^otpri|ited« 
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ftom  1  to  11  milet  in  width.  When  starting  firom  Lawrenceville  I  had  provided  my- 
self with  a  copy  of  the  county  map  showing  the  river,  bnt  after  losing  sight  of  town 
it  became  impossible  to  recognize  one's  surrounding,  as  the  river  is  certainly  much 
more  tortuous  than  is  shown  by  the  map.  Two  bridges  at  Lawrenceville  and  three 
bridges  between  Lawrenceville  and  the  month  were  found,  all  of  which  were  unpro- 
vided with  draws.    These  bridges  are  shown  on  the  accompanyins  map. 

Commerce, — The  commerce  between  I^awrenceviUe  and  the  montn  of  the  river  con- 
sists only  of  rafts  of  logs  which  go  out  at  high  water.  Fifteen  hundred  logs  went  out 
last  year.  The  Wabadi  River  boats  never  come  up  to  Lawrenceville  for  the  reason 
that  when  the  water  is  high  they  can  not  pass  under  the  bridges. 

The  commerce  above  Lawrenceville  is,  however,  considerable,  bnt  it  is  all  done  in 
the  interest  of  one  or  two  sawmills  owned  by  the  H.  G.  Fink  Manufacturing  Com- 
pany. This  firm  has  constructed  a  small  steamboat  and  a  barge,  which  they  operate 
t>etween  the  dam  at  Lawrenceville  and  points  al>ove,  and  bring  down  rafts  of  logs 
and  sawed  lumber  from  their  upper  mill  when  stage  of  water  is  suitable.  The  lumber 
is  thence  shipped  by  rail  to  Chicago,  St.  Louis,  Indianapolis,  and  even  to  England. 

Mr.  Ward,  the  manager  at  Lawrenceville  for  H.  G.  Fink  &  Co.,  informed  me  that 
they  can  run  their  b«>at  six  months  every  year.  Eight  million  staves  and  3,000,0UO 
feet  of  lumber  were  handled  by  this,  firm  last  year. 

In  concluding  my  report  I  would  «fty  that,  in  mv  opinion^  this  river  is  not  worthy 
of  improvement  by  the  General  Government  for  the  following  reasons: 

(1)  The  presence  of  five  bridges  nnprovided  with  draws  within  a  distance  of  15 
miles  fh>m  mouth  of  river. 

(2)  The  presence  of  a  dam  at  Lawrenceville. 

(3)  Very  small  discharge  at  low  water,  thus  necessitating  a  project  of  slack- water 
navigation  in  order  to  obtain  improvement. 

(4)  Great  expense  not  only  of  slack- water  navigation  but  also  to  provide  the  ex- 
isting bridges  with  draws  and  for  pavment  for  submerged  lands. 

(5)  The  prospective  commerce  on  the  portion  of  the  river  improved  would  not,  in 
my  opinion  and  that  of  others  who  have  been  interviewed,  be  increased. 

As  well  as  I  could  ascertain  there  is  no  demand  for  improvement  of  the  river  below 
Lawrenceville. 

Improvement  of  the  river  above  that  point  would  undoubtedly  be  of  local  benefit, 
but  tnis  has  not  been  considered. 
Very  respectfully  submitted. 
Tour  obedient  servant, 

O.  L.  Petitdidibr, 

J$$i9tani  Engineer, 
Lient.  CoL  G.  J.  Lydkckkr, 

Corpe  of  Bngineert, 
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IMPROVEMENT  OF  GREAT  KANAWHA,  ELK,  AND  GAULEY  RIVERS,  WEST 
VIRGINIA,  AND  OV  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINU. 


BEPORT  OF  COLONEL  WILLIAM  P.  CBAIOHILL,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1893. 


IMPB0VEMKNT8. 


1.  Great  Kanawba  River,  West  Virginia. 

2.  Operating  and  care  of  locks  and  dams 

on  Great  Kanawha  Rivefi  West  Vir- 
ginia. 


3.  Elk  Rirer,  West  Virginia. 

4.  Ganley  River,  West  Virginia. 

5.  New  River,  Virginia  and  Weot  Vir- 

ginia. 


(For  letter  of  transmittal  see  Appendix  L) 


H  H  I. 


IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
than  6  feet  all  the  year  round  throughout  the  whole  river,  96  miles. 
The  means  are  locks  and  dams.  The  locks  are  about  300  by  50  feet 
above  Charleston,  and  about  340  by  55  feet  below.  The  following  table 
shows  the  present  condition: 


No. 


2 
3 
4 
5 
6 
7 
8 
9 
10 
U 


DlaUnce  ftmn  Charleston. 


Stvle  of 
dam. 


26  miles  above Fixed. 

21  miles  above do 

15  railea  above Movable 

9  miles  above do  . . . 

4  miles  below do  ... 

11  miles  below do  ... 

22i  miles  below do  ... 

32  miles  below do  . . . 

3i4  miles  below do  ... 

5^  miles  below ' do  ... 


I 


Completed 
in- 


VWl. 

1882 

1880. 

1880. 

1880. 


Remarks. 


In  operation. 

Do. 

Do. 

Do. 

Do. 
Will  be  in  operAtian  in  1883. 

Do. 
Under  contract  for  ocmipleticHi. 

Do. 

Do. 


Some  dredging  is  also  necessary  in  some  of  the  pools,  as  well  as  the 
occasional  removal  of  snags  and  rocks. 

BNG  93 ^162  25TI 
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Locks  and  dams  7  and  8  are  essentially  completed.  Their  nse  win  be 
a  very  great  gain  in  tlie  navigation  of  the  river  at  all  seasons  of  the 
year.  . 

Mr.  A.  M.  Scott  has  continued  to  exercise  the  local  charge  in  hu 
usual  efficient  manner.  His  report,  which  is  appended,  treats  in  detail 
of  the  operations  of  the  year. 

As  the  improvement  of  the  river  has  progressed  the  commerce  on  it 
notably  the  shipment  of  coal,  has  greatly  increased. 

The  telephone  line  has  been  maintained  between  the  central  ofliee  ii 
Charleston  and  the  locks,  and  it  is  used  by  night  as  well  as  by  day,  bein^ 
found  indispensable  for  the  proper  oversip^ht  and  direction  of  the  opef- 
ations,  as  well  of  construction  and  of  maintenance. 

A  gauge  reader  has  been  kept  at  Kanawha  Falls,  near  which  place 
the  Gauley  joins  the  New  to  fomi  the  Great  Kanawha  Biver,  and  ai- 
other  at  Hinton,  where  the  Greenbrier  empties  into  the  Kew  Biver. 
The  compensation  of  these  men  is  less  than  $10  a  month  each.  Ther 
send  to  the  central  office  daily  reports,  by  postal  card,  of  the  stage  k 
the  river  at  their  respective  stations  and  by  telegraph  when  there  is  i 
rapid  rise.  These  reports  are  necessary  as  warnings  to  the  central 
office  in  Charleston,  in  order  that  such  maneuvers  of  dams,  etc^  maj 
be  had  in  time  as  the  height  and  duration  of  the  fireshet  may  require. 

For  perfect  security  a  similar  station  should  be  occupied  at  soiDe 
point  on  the  upper  Giiuley,  and  perhaps  also  on  the  Elk. 

The  following  are  the  amounts  and  dates  of  appropriations  for  h 
proving  Great  Kanawha  River,  West  Virginia:  ^ 


M.AFClly  Of  XoT  o*  •■•>••  ••a^.... 

June  23,1874 

March  3,  1875 

Angast  14, 1876 

June  18,1878 

March  3, 1879 

June  14,  1880 

March  3, 1881 

August  2, 1882 


$25,000 
25,000 

aoo,ooo 

270,000 
222,000 
150,000 
200,000 
200,000 
200,000 


July  5, 1884 $200,  <» 

August  5, 1886 187,50a 

August  11, 1888 SSaOOO 

September  19, 1890 300,000 

July  13,1892 2S5.000 

March3, 1893 500^000 

Total 3,354>500 


Money  statement. 


July  1, 1892,  balance  unexpended.. f907,Mi09 

Amount  appropriated  by  act  approved  July  13, 1892 335^  OOOi  00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1893 500^  OOOiOO 


June  30,  1893,  amount  expended  during  fiscal  year. 


932,900.0 

aoi, 


July  1,  1893,  balance  unexpended 730l9IS.1I 

July  1, 1893,  outstanding  Uabilities $4,000.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts. .    1.078, 742. 04 

1,082,741.01 


(  Amount  (estimated)  required  for  completion  of  existing  project 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river 
(     and  harbor  acts  of  1866  and  1867. 


580,700.06 


1 


APPENDIX  HH — REPORT  OF   COLONEL  CRAIGHILL.       2579 

Ahiiraet  of  proponaU  for  ironwork  for  gatet  of  Lock$  Kos,  7  and  8,  Crveat  Kanawha 
Biver  improvement,  opened  at  the  U,  S,  JCngiHeer  Office,  Charleston,  W,  Fa,,  at  S  p,  m», 
A%gn$tt4,  189i. 


Wrooffbt  iron 

CMt  Iron 

Steul 

HroBKe 


ToUl. 


Approxi- 
mate 
quail  ti* 
tiM. 


Poundt. 

02,000 

57,000 

3.500 

*    550 


Ko.  l.-U.  T. 
MurriAon  Sc 
Co.,  Petert- 
barg,  Ya. 


Bid. 


0$nt9. 
38 


Anioant. 


^,811.60 

3,080.50 

292.50 

200.00 


7,363.60 


No.  2.— Weiiner 
Machine  Works 
Co.,  Lebanon, 
Pa. 


Bid. 


OenU. 

21 
35 


Amount. 


$4,811.60 

2,553.60 

735.00 

102.50 


8, 202. 70 


No.  3.-Scaife 
Foundry  and 
Machine  Co., 
Pittoborg.  Pa. 


Bid.     Amount. 


CenU. 


16 
25 


$5,080.00 

2,707.50 

560.00 

137.50 


0,385.00 


Bids  rejected  for  nonoompliance  with  the  eight-hoar  law. 

Jhetractof  propoeaU  for  ironwork  for  gates  of  Locke  Noe,  7  and  8,  Great  Kanawha 
Bicer  improvement,  opened  at  the  U,  S,  Engineer  Office,  Charleston,  W,  Va,,  at  8p,  m., 
Oetoher  19,  189g. 


I 


Old* 


Lb*. 

Wrought  iron j  02,000 

Caatiron '  57,000 

Steel 3,500 

Bronte 550 


Totala. 


Ko.l.— Weimer 

Machine  Works 

Co.,  Lebanon, 

Pa. 


Bid. 


15 
30 


Amount. 


14,784.00 

2,337.00 

525.00 

165.00 


7.811.00 


No.  2.-H.  T. 

Morrison  &  Co., 

Petersburg, 

Va. 


Bid. 


Amount 


Cftt. 

"  2, 08).  50 
262.50 
209.00 


38 


No.3.~Tbomaa 
Carllns*  Sons, 
Allegheny,  Pa. 


7,363.60 


Bid. 


Amount 


OU. 

6/A$5,317.60 

4A^   2, 67:'..  80 

lO^al      erj.  40 

30      I      105. 00 


No.4.— Lambert 
Brothers  Sc  Co., 
Ironton,  Ohio. 


Bid.  I  Amount 


CU. 

5,"dV 
11 


$4,022.00 

3, 334. 50 

385.00 

117.67 


j  8.820.30   \   8,789.17 


Contract  with  H.  T.  Morrison  dt  Co. 


2580      REPORT  OF  THE   CHIEF   OP   ENGINEERS,  U.  8.  ABMT. 


Abstract  of  proposals  for  building  Lock  and  Dam  Xo.  .9,  Chreat  Kanawha  Birer  « 
ment,  opened  at  Charleston-Kanawhaf  W,  Fa.,  at  3:05 p,  m.,  February  16,  IS$S, 


Kind  of  work. 


Grabbing  and  clearing  com- 
plete   -J. 

Crib  logs  in  Coit'erdam. .  I.ft. . . 

Sheathing B.  M.. 

Cofferdam  filling... cab.  yds.. 

£xoavation do 

Excavation,  rock do — 

Embankment do 

Puddling do..., 

Concrete do — 

Backing  nvaaonry do — 

Bock-face  maBoury do — 

Fointed-face  masonry,  .do — 

Cut-stone  masonry do 

Sills do — 

Qnoins do... 

Copine do. . . . 

Stone  tilling do 

Kiprap,  baud-placed  . .  .do 

Paving do... 

Timber   in    permanent  con- 
struction I feetB.  M. 

Bolt  holes  in  masonry. .  .1.  ft. 


Approx- 
unate 
quanti- 
ties. 


Ko.  1. — ^Ha»»'phrey 

Devereux.  Snaw- 

neetown,  HI. 


Bid. 


Total. 


140,000 

03,000 

21,500 

44,000 

800 

10,500 

1,300 

2,500 

5,950 

2,970 

2,200 

450 

520 

76 

870 

4,200 

3,000 

1,100 

105.000 
65,000 


$300.00 
.20 
30.00 
.85 
.75 
2.00 
.40 
1.50 
7.00 
8.00 
11.00 
12.50 
22.00 
22,00 
22.00 
22.00 
1.50 
3.00 
5.00 

45.00 
.30 


Amount. 


No.  2. — Zimmerman, 

Truax  A  Sheridan, 

Dolath,  Minn. 


Bid. 


Amount. 


1                 1 

1 

$300.00  $500.00 

28.000.00 

.17 

2.7no.oo 

25.00 

18,275.00 

.65 

33,000.00 

.       .«> 

1.600.00 

•     2.00 

4,200.00 

.55 

1,950.00 

2.00 

17,500.00 

6.75 

47,600.00 

9.00 

32,670.00 

U.OO 

27,500.tO 

13.00 

9,900.00 

18.00 

11,440.00 

17.00 

1,672.00 

24.00 

10. 14U.  00 

18.00 

6, 300. 00 

2.00 

9,000.00 

3.00 

5,500.00 

5.00 

7,425.00 

40.00 

1,950.00 

.30 

287,712.00 

$500.00 

23,800.00 

2,325.00 

13,975.00 

35,200.00 

1,600.00 

6,775.00 

2,<>00.00 

16,875.00 

53,550.00 

82,670.00 

28,600.00 

8,  tOl».  00 

8,840.00 

1,824.00 

15,660.60 

8.400.00 

9.000.00 

5,500.00 

6,600.00 
1,950.00 


283,344.00 

_J 


Ko.3.— Carki^ 

Sticknrr  A  Cna 

East  Sutaaw. 


Bid. 


$800.00 
.SO 
25.00 
.60 
1.10 
SlOO 
.80 
3.00 
8.00 
10.00 
10.50 
13.00 
14.00 
20.00 
35.00 
15.00 
L50 

a.  00 

6.00 

75.00 
.30 


38,««» 

Xi 
12.1 


4,  ML* 
8,«BiL» 

ae.ae*oo 
5a.5«L«» 

6,290. 4 
10,4«i.c* 

Zl.79i.f» 

«.ooiii 

«;.<*•• 

LI 


323.  saw 


Kind  of  work. 


Approx- 
imate 
quanti- 
ties. 


Grubbing  and  clearing  com- 
plete   , 

Crib  logs  in  cofferdam.. I.ft.. 

Sheathing feet  B.  M  . . 

Cofferdam  filling.... cub. yd.. 

Excavation do — 

Excavation,  rock do — 

Embankment do 

Puddling do.... 

Concrete do. . . . 

Backing  masonry do 

Kock-faoo  masonry do 

Pointed-face  masonry . .  do 

Cut-stone  masonry do. . . . 

Sills do.... 

guoins do.... 
oping do.... 

Stone  filling do. . . . 

Riprap,  hand-placed . .  .do. . . . 

Paving do 

Timber  in    permanent  con- 
struction  feetB.  M.. 

Bolt  holes  in  masonry. .  .I.ft. . 


Total. 


Ko.  4. — ^Harrold  Sc 
McDonald,  Pitta- 
burg,  Pa. 


No.  5.— Tfaos.  Mun- 

ford,  Lock  No.  7, 

West  Yirginia. 


Bid. 


140,000 

93,000 

21,500 

44,000 

800 

10,500 

1.300 

2,500 

5,ftS0 

2,970 

2,200 

450 

520 

76 

870 

4,200 

3,000 

1,100 

165.000 
65.000 


$500.00 
.20 
35.00 
1.25 
.75 
4.00 
.70 
3.50 
8.50 
10.00 
10.50 
14.00 
19.00 
19.^ 
25.00 
22.00 
1.50 
2.50 
5.00 

75.00 
.30 


Amount. 

Bid. 

$500.00 

$1,000.00 

28,000.00 

.25 

3.255.00 

30.00 

26,875.00 

.50 

33.000.00 

.90 

3.200.00 

4.00 

7,350.00 

.66 

4,550.00 

4.00 

21.250.00 

7.25 

59,500.00 

9LO0 

31,185.00 

10.00 

80,800.00 

n.50 

8,550.00 

15.00 

9,880.00 

18.00 

1,900.00 

25.00 

19,140.00 

30.00 

6,800.00 

1.25 

7.500.00 

2.20 

5,500.00 

5.00 

12,875.00 

00.00 

1,950.00 

.50 

822.560.00 

Amount. 


$1,000.00 

35.000.00 

2,790.00 

10,750.00 

89,600.00 

3,200.00 

6,825.00 

5,200.00 

18.125.00 

53,550.00 

29.70  .00 

25,300.00 

6.750.00 

9,860.00 

1,900.00 

17,400.00 

5,250.00 

6,600.00 

5,500.00 

9,900.00 
30.230.00 


No.  6. — Jumrpk  &■ 

anint  All^gbeay 

City.  Pa. 


Bid. 


$100.00 
.21 
SLOO 
L90 
.70 
3.00 
.70 
3.00 
7.75 
9.50 
1L50 
13. 7S 
19.90 
10.00 
19.00 
18.00 
1.70 
3.00 
5.00 

60.00 
.35 


39.460M 

3,3SL0P 

42.nSL6» 

3.4«)ttl 
7.3S«L« 

3.  iOtt.il 

19. 373k  «• 
3i.SSSu« 
84.155^60 

3i.saLi0 

•.Waiii 
1.144.  ii 

15,6Mfi 
7,140.«i 
•.OMlOI 

ft.saiL« 

i,  900.61 

XS7S.ii 


296,950.00 


Contract  with  Zimmerman,  Traax  &,  Sheridan. 
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Ahniratt  of  proposals  for  building  Lock  ani  Dam  No,  10,  Great  Kanawha' River  improve- 
ment, opened  at  CharleeUm-Iianawka,  W,  Va,f  at  3:05  p,  m,,  February  SS,  1893, 


Kind  of  work. 


Gmbbing  and  oltarmg  com* 

plet« 

Crib  Ion  in  cofferdam..  Lft.. 

Sheatblug feet  B.  M . . 

Cofferdam  ftlling. .  cab.  yds .. 

ExcaTation do.... 

SxcaTation,  rook do.... 

£robaukmeiit do.... 

Paddling  ..............do.... 

Concrete do. . . 

Backing  maaonry do. . . 

iiock'fuoe  masonry . . .  .do. . . 
Pointed-face  masonry.. do. . . 
Cut-atone  masonry  ....do.... 

oi us  ....«...•••..••... .OO. . . • 

8Qoina  ..•.**..•••.,.. .do. ... 
oping  .......>....... .do. . . . 

Stonenlltng do — 

Biprap,  baud  placed . . .do — 

Paving do — 

Timber  in  permanent  con- 

straction feet,  B.  M.. 

Boll  boles  in  masonry  .  .1.  ft. . 


Total. 


Approxi- 
mate 
quanti- 
ties. 


110.000 

70.000 

1&,500 

28,000 

2.600 

10.000 

350 

1,400 

4,250 

1,550 

2,050 

412 

525 

72 

870 

8,400 

2,00C 

900 

132,000 
6,400 


No.l .— Humpbrey 

Devereux,Sbawuee 

town,  111. 


No.  2.— Jos.  Gianini, 

Allegheny  City, 

Pa. 


Bid. 


$500.00 
.20 
30.00 
1.00 
.85 
3.00 
.40 
1.50 
7.00 
8.00 
11.50 
12.50 
22.  UO 
22.00 
22.00 
22.00 
1.50 
3.00 
6.00 

40.00 
.40 


Amount. 


1500.00 

22,000.00 

2,100.00 

15.500.00 

23,800.00 

7,800.00 

4,000.00 

525.00 

0,800.00 

34,000.00 

17,825.00 

25,625.00 

0,064.00 

11,550.00 

1.584.00 

10, 140. 00 

5. 100. 00 

7,800.00 

4,500.00 

6,280.00 
2.560.00 


Bid. 


230,068.00 


1500.00 

.20 

81.00 

1.50 

.75 

8.75 

.75 

3.00 

7.70 

0.00 

11.00 

18.50 

20.00 

18.00 

22.00 

18.10 

1.75 

8.00 

5.00 

65.00 
.30 


Amount. 


1500.00 

22,000.00 

2. 170. 00 

23, 250. 00 

21.000.00 

0.75a  00 

7.500.00 

1.050.00 

10. 780. 00 

38,250.00 

17.050.00 

27,675.00 

8,240.00 

0. 450.00 

1,584.00 

15. 600. 00 

5.050.00 

7,800.00 

4,500.00 

7,260.00 
1,020.00 


243,330.00 


TSo.  3. — Zimmemuuii 

Truax  Sc  Sbendan, 

Doluth,  Minn. 


Bid.       Amount. 


$600.00 
.20 
80.00 
.00 
.06 
2.00 
.80 
2.00 
7.50 
0.00 
12.00 
15.00 
20.00 
20.00 
25.00 
20.00 
2.00 
2.50 
5.50 

60.00 
.40 


$500.00 

22,000.00 

2,100.00 

13,050.00 

26,600.00 

6,200.00 

8,000.00 

700.00' 

10, 500. 00 

88,250.00 

18,600.00 

30,750.00 

8,240.00 

10. 500. 00 

1,800.00 

17, 400. 00 

6.800.00 

6,&00.00 

4.050.00 

6.600.00 
2,560.00 


.1    242,500.00 


Kind  of  work. 


Grabbing  and  clearing  com* 

plete 

Cnb  logs  in  cofferdam  . .  L  ft . 

Sheaibing feet,  B.  M. 

Cofferdam  filling cub.  ft. 

Sxcaration do... 

Excavation,  rock do. . . 

Embankment do... 

Puddling do... 

Concrete do... 

Backing  masonry do... 

Kock-face  masonry do  . . 

Poiuted-face  masonry .  .do. . . 
Cut-stone  masonry  . . .  .oo. . . 
Sills do... 

8 uoins....  ••••>•••...  ..do. .. 
oping  ................do... 

Stonetllling do... 

Riprap,  lumd-placed  .*.  .do. .. 

Paving do... 

Timber  in    permanent  con- 
struction...».  feet.  B.  M.. 
Bolt  boles  in  masonry .  .1.  ft. 


Total. 


Approxi- 
mate 
quanti- 
ties. 


110,00 

70,000 

15,500 

28.000 

2,000 

10,000 

850 

1.400 

4,250 

1,550 

2,050 

4i2 

525 

72 

870 

8,400 

8,600 

000 

182,000 
6.400 


Ko.  4.— Harrold  8l 

McDonald,  PitU- 

burg,  Pa. 


Bid. 


$500.00 
.20 
85.00 
1.60 
.75 
3.50 
.70 
8.60 
8.00 
10.00 
10.00 
13.00 
18.00 
18.00 
25.00 
20.00 
1.50 
2.65 
4.75 

7a  00 
.80 


Amount. 


$500.00 

22,000.00 

2,450.00 

24, 800. 00 

2. 100. 00 

0.100.00 

7,000.00 

1,225.00 

11,200.00 

42.500.00 

15.500.00 

26.650.00 

7,106.00 

0.450.00 

1,800.00 

17,4(K).00 

5,100.00 

6.890.00 

4,275.00 

0,240.00 
1,020.00 


247,4ia00 


No.  6.— Tbos.  Mnn. 
ford.  Lock  No.  7, 
West  Virginia. 


Bid. 


$1,000.00 

.25 

80.00 

1.00 

1.00 

8.50 

.70 

3.00 

7.25 

0.00 

ia50 

13.00 

18.00 

18.00 

24.00 

20.00 

1.50 

2.75 

5.00 

60.00 
.40 


Amount. 


$1,000.00 

27.500.00 

2,100.00 

15. 500. 00 

28,000.00 

0,100.00 

7.000.00 

1, 050. 00 

10. 150. 00 

38, 25a  00 

16, 275. 00 

26.650.00 

7.4iaoo 

0.450.00 
1,728.00 
17,400.00 
5, 100. 00 
7,  ISO.  00 
4,500.00 

6,600.00 
2,560.00 


No.  6.— Carkin, 

Sticknev  tc  Cram, 

Eaat  aaglnaw. 

MlcE. 


Bid.      Amount. 


244,470.00 


$200.00 
.20 
25.00 
L50 
1.10 
4.00 
.65 
2.50 
7.00 
0.00 
11.00 
14.00 
15.00 
20.00 
25.00 
18.00 
1.50 
3.00 
6.0U 

75.00 
.50 


$200.00 
22,000.00 
1, 760. 00 
23,250.00 
30,800.00 
10, 400. 00 

a5uo.oo 

875.00 

0, 800. 00 

38,250.00 

17,050.00 

28.700.00 

a  189. 00 

lasoo.oo 

1, 800. 00 
15,660.00 
5.100.00 
7,800.00 
4, 500. 00 
0,000.00 

3,200,00 


254,215.00 


Bids  rejected  and  work  readvertised. 


1 
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Jbstract  of  propo$al$  for  building  Lock  and  Dam  No,  11,  Great  KanaujIuL  Rir^ 
nhtnt,  opened  at  Charleston- Kanawha,  W,  Ta,,  at  3 p.  m,  March  S,  1A95. 


Kind  of  work. 


Gnibbingand  clearingcomplote. 

Crib  logH  In  cofferdam f.  ft. . 

Sheathing feet,  B.M.. 

Cofferdam  filling  ...cabiovds.. 

Common  excavation oo. . . . 

Hard-pan  excavation do 

Bock  excavation do. . . . 

Embankment do. . . . 

^Puddling do 

'Concrete do.... 

Backing  masonry do.... 

Kock-face  masonry do ... . 

Pointed  face  manoury do 

Cnt-Htone  masonry do.... 

Sills do.... 

Quoins do — 

Coping do — 

Stone  QJling ...do.... 

Kiprap,  hand-plac-ed do — 

Paving do. . . . 

Timber  in  permanent  construe* 
tlon feot,B.M. 

Permanent  pUes linear  feet. 

Boltholes  in  masonry do 


Totid. 


Approx 
imate 

quanti 
ties. 


215.000 

120,000 

88,000 

130.000 

5.000 

100 

14,000 

1,000 

18,000 

5,300 

8,000 

2.450 

650 

500 

80 

070 

12,000 

2,800 

1,500 

800.000 
1,000 
4,300 


No.  l.—Hnmphrey 

Deverenx,  Snaw- 

neetown.  in. 


Bid. 


$100.00 
.20 

saoo 

.80 

.60 

3.00 

8.00 

.40 

1.50 

6.50 

8.00 

11.50 

12.50 

22.00 

22.00 

22.00 

22.00 

1.50 

8.00 

5.00 

45.00 
.80 
.40 


Amount 


$100 

43.000 

8.600 

26.400 

78,000 

15,000 

800 

5.600 

2.400 

84.500 

42,400 

84,500 

80,625 

14,300 

12,980 

1,760 

21,340 

18,000 

8.400 

7.500 

36,000 

300 

1,720 


"So.  2.— HarroM  Sc 

McDonald, 

Pittsburg.  Pa. 


Bid. 


$1,000.00 
.20 
85.00 
.80 
.70 
2.00 
5.00 
.70 
3.50 
7.50 
9.00 
10.00 
12.00 
17.00 
17.00 
22.00 
18.00 
1.40 
2.25 
6.00 

60.00 
.40 
.30 


Amoont. 


{1.000 

48.000 

4.900 

26.400 

91.000 

10.000 

500 

0.800 

6.600 

97,500 

47.700 

80.000 

20.400 

11.050 

10,030 

1,760 

17,460 

16.800 

6.800 

7.500 

40,000 
400 

1,190 


488,725 


608.690 


KaS.-^luiiati.Fl»> 
ley  JkTkcte. 


ley  4kXk< 
Pitialmrs. 


Pa. 


Bid. 


$1,000.60 

.21 

86.00 

2.00 

L50 

2.00 

8.00 

.70 

8.00 

7.80 

9.  SO 

11.00 

13.50 

18.50 

18.50 

20.50 

18.50 

2.00 

8.50 

5.50 

56.00 
.90 
.40 


f 


$l.«l 

^9 

4.M 

«.« 

w 
%m 

r.w 

so.  SI 
».0M 
S1,0S 
It  OS 
10.10 
1,6» 

n.ttf 

S4,M 
9.M 

«•» 

41,  MO 

I,™ 


Kind  at  work. 


Gnibbingand  clearing,  complete 

Criblo^  in  cofferdam linear  feet. 

Sheathing feet,B.M. 

Coffer-dam  filling cubic  yards. 

Common  excavation do... 

Hard-pan  excavation do. . . 

Book  excavation do... 

Embankment do . . . 

Puddling do... 

Concrete do . . . 

Backing  mai|onry do. . . 

Kock-face  maHonry do. . . 

Pointed-face  masonry do .  - , 

Out-stone  masonry do . . . 

Sills , do... 

8uoins do.., 
oping do... 

Stone  tilling do... 

Riprap,  faond-plsced do... 

Paving do. . . 

Timber  in  permanent  construction . .  feet  B.  M. 

Permanent  piles linear  feet. 

Bolt  holes  in  masonry do... 


Total. 


ApproX' 
fmate 

quanti- 
ties. 


215,000 

120,  UOO 

83,000 

130,000 

5,000 

100 

14,0U0 

1.000 

13.000 

5,800 

8,000 

2,450 

650 

500 

80 

070 

12,000 

2,800 

1.500 

800,000 

1,000 

4.300 


VO'  4. — Zimmerman. 

Tmax  ft  Sheridan. 

Dulath.  Minn. 


Bid. 


$1,000.00 
.25 
80.00 
.80 
1.11 
2.00 
1.00 
.50 
2.00 
7.00 
8.00 
11.00 
13.00 
18.00 
18.00 
25.00 
20. 00 
1.50 
2.50 
5.00 
45.00 
1.00 
.80 


Amoont. 


$1,000 

58,750 

8.600 

36,400 

144,800 

10.000 

100 

7.000 

8.200 

91.000 

42,400 

83.000 

31,850 

11.700 

10,620 

2.000 

19.400 

18,000 

7,000 

7,500 

86.000 

1,000 

1.290 


668.110 


No.5.—GaridB. 
ney  ft  Craai, 
Saginaw. 


Bid. 


$1,000.00 
.80 
80.00 
1.85 
1.00 
2.00 
4.00 
.7$ 
8.50 
7.» 
8.50 
10.50 
18.00 
20.00 
IS.  00 
25.00 
90.00 
1.50 
8.00 
5.00 
40.00 
.60 
.40 


$1,011 
M.9M 

44.  sa 

190.961 
1*.«6I 
491 
16k  5M 
S.99I 
H.» 
41,  «• 
91, 5» 
91,991 

jxm 

14, 7» 

xm 

19.491 
18*  661 

Km 

7.M 


1,1« 


Bids  rejected  and  work  readvertised. 
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Ah$tract  of  proposaU  for  building  one  dump  boat  for  ike  Great  Kanawha  River  imorovt' 
w^entf  opened  •!  ike  United  Statee  Engineer  Ofice,  Charleeton.  W,  Va,f  at  $p,  m.,  Maixih 
9, 189S, 


No. 


1 
2 


VeoM  and  ftddreu  of  Udder. 


J.  S.  Thftyer,  CharlMton,  W.  Vft 
L  Williams,  Maiden,  W.  Ya . ... 


Bid. 


$l,82S.OO 
l,6i»0.00 


Available  for  contract,  $1,700. 
Contract  with  L.  Williams. 

Ahetraet  of  proposaU  for  building  two  frame  lock  koueee  and  ouibuildinge  for  the  Great 
KanawiaSiver  improvement,  opened  at  Charleeton,  H\  fa,,  at  Sp,  m..  March  15, 1893, 


Kinds  of  work  and 
materials. 


BiU  pf  Lock  No,  9. 


Buildings 

Masonry oobloysrds. 

Bxoavation do. . . 

Pier  stone 


BiU  i^f  Lock  No.  10, 
Buildings  ... 


Mssoni^ cubic  yards.. 

Bxoavation do — 


Pier  stone.. 
Total. 


Approx* 
iroate 
quanti- 
ties. 


Ko.  1— C.  E.  Kyle, 
Charleston,  W.  va. 


Bid. 


76 
00 
26 


46 
70 
15 


$6  00 

.30 

1.60 


6.00 

.80 

LOO 


Amount. 


$2,680.00 

456.00 

18.00 

87.50 


2,600.00 

276.00 

21.00 

22.50 


6.111.00 


No.  2— John  Mor- 
gan, Chaileston, 
W.  Va. 


Bid. 


$5.00 

.30 

1.50 


5.00 

.30 

1.50 


Amount. 


12,575.00 

380.00 

18.00 

37.50 


2,575.00 

230.00 

21.00 

22.50 


No.  a— David 

EagaUj^Charleston, 

W.Va. 


Bid. 


$4.25 

.20 

3.00 


5,850.00 


Amount. 


4.25 

.29 

3.00 


$2,840.00 

323.00 

17.40 

76.00 


2,840.00 

10&.60 

20.30 

45.00 


6.874.20 


Kinds  of  work  and  materials. 


8iUqfLoekNo,9, 


Buildings   

Masonry cubic  yards.. 

Bxosvation do.... 

Pier  atone 


SiUqfLoekNo.lO. 


Buildings 

MsBonry cubic  yards.. 

ExoaTstion.^ * do 

Pier  stone 


Ttotal. 


Approx- 
imate 
quanti- 
ties. 


76 
60 
25 


46 
70 
15 


No.4— M.y.Smith, 

Charleston, 

W.  Va.  * 


Bid. 


$3.50 
.25 


8:50 
.25 


Amount. 


$2,440.00 

266.00 

15.00 


2.460.00 

161.00 

17.50 


No.  5 — Jas.  M. 

Mays^'liarieston, 

W.Va. 


Bid. 


$5.00 

.36 

8.00 


5.00 

.35 

3.00 


Amount. 


$2,500.60 

380.06 

21.00 

76.00 


2,397.00 

230.00 

24.50 

45.00 


6. 672.00 


*  Incomplete. 


Contract  with  James  M.  Mays. 

Jbetraet  of  propoeaUfor  chains  for  Dams  Nos,  7  and  8,  Great  Kanawha  River  improve- 
ment, opened  at  United  States  Engineer  Qfice,  Charleston,  W,  Va,,  atSp,  m,,  April4,189S. 


Kind  of  woric* 


i-incb  chain,  with  clevises . 
A-inch  cliain,  with  clevises 
A-inch  chain,  with  olerises 


Total. 


Approxi- 

mate 
quanti- 
ties. 


Founds. 
9,040 
5.600 
4,27U 


No  1  -West  Hud 

Boiling  Mill  Co. 

and  Chain  Works, 

LelMinon,  Pa. 


Bid. 


Cents. 
101 


19,000 


Amount. 


$656.40 
455.20 
448.35 


1,558.96 


Contract  with  West  End  Rolling  Mill  Company  and  Chain  Works. 
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Jhstraci  of  proposnU for  building  Lock  and  Dam  No,  10,  Great  Kanofrha  Rirtr  im^ 
menif  opened  at  Charleston- Kanawha,  W,  Va.,  atS:03p,  m,,  April  SS,  I89S, 


Kind  of  work. 


Gmbbinis  nnd  clearing  oomplete 

Crib  locH  io  cotierdam linear  feet. 

Sheathing feet,  B.  M. 

Collerdatn  fllYing cubic  yards. 

Excavation : do . . . 

Excara tion  rock do . . . 

EnibHnkment do... 

Puddling do. . . 

Concrete , do. . . 

Backing  masonry do. . . 

Kock-face  roaHonry do. . . 

Pointed-faco  niai«onry « do. . . 

Cut-«tonemasoury....j' do... 

Sills do... 

8uoiu8 do... 
ofijig do... 

Stone  flllinc do... 

Riprap,  hand  placed do... 

Paving do... 

Tinibcrin  permanent  cimntruction  .feet,  B.  M. 
Bolt  holei*  in  masonry linear  feet. 


Total. 


Approjc- 
iiuate 

quanti- 
ties. 


110, 000 

70,0U0 

15. 500 

28,000 

2,600 

10,000 

350 

1,400 

4.250 

1.550 

2.050 

412 

525 

72 

870 

8,400 

2,600 

900 

182,000 

6,400 


^o.  1— Joseph  Gian- 

Ini,  Allei;beny 

City,  Pa, 


Bid. 


11,000.00 
.20 
80.00 
1.20 
1.20 
8.50 
.70 
3.00 
7.00 
8.50 
10.50 
12.50 
17.1K) 
16.00 
18.00 
16.00 
1.75 
2.50 
4.50 
50.00 
.40 


Amount. 


$1,000 

22,000 

2,100 

18,0U> 

33,600 

9.100 

7.000 

1,050 

0.8(10 

36.125 

16.275 

25.625 

7,004 

8,400 

1,206 

13.920 

5,tt50 

0,500 

4.050 

6.600 

2,560 


Ko.  t — Zim 
Truax  & 
BaluUi, 


Bid. 


$500.00 

.20 

25.00 

LOO 

,SO 

1.50 

.70 

2.00 

7.00 

9.00 

12.  UO 

14.00 

19.00 

19.00 

24.00 

19.00 

2. 00 

3.00 

5.00 

45.00 

.35 


238,556 


I  r- 

li5« 

2*  4*. 

I*' 
1," 

38.  :> 

1K» 

7  ^.* 

9  y~ 

!,"> 
KSai 

CM- 

T*fc 
4.V« 

2.3ie 


331441 


J 


Kind  of  work. 


Grnbbing  and  clearing  oomplete 

Crib  logs  in  cofferdam linear  feet. . 

SheatliFng foetB.  M.. 

Cofferdam  filling cubic  yards. 

Excavation do.... 

Excavation  rock do. ..^ 

Embankment do.... 

Puddling • do 

Concrete do.... 

Backing  masonry do. . . . 

Rock-face  masonry do 

Pointed-face  niaHtmry do. . . . 

Cut-stone  masonry do. . . . 

Sills do.... 

guoins do.... 
oping , do 

Stone  filling do 

Riprap,  hand  placed do 

Paving do 

Timber  in  pernianentconstruction  .f(i»et,  B.M. . 
Bolt  holes  in  masonry linear  feet. . 


Total. 


Approx- 
imate 

quanti- 
ties. 


Na  3— Thomas  Man- 
ford,  Ix>ck  No.  7, 
W.Va, 


Bid. 


110.000 

70.000 

15.500 

28.0U0 

2.6<K) 

10,000 

350 

1.400 

4,250 

1,550 

2.050 

412 

525 

72 

870 

8,400 

2.600 

900 

132,000 

6,400 


$1,000. 


1 


30.00 

.95 

1.00 

8.00 

.65 

3.00 

7.00 

9.00 

10.00 

12.00 

20.00 

20.  (iO 

20.  (K) 

16.00 

1.25 

2.25 

4.00 

100.00 

.50 


Amoant. 


$1,000 

27.500 

2.100 

14.725 

28.000 

7.800 

6,500 

1,050 

9.8  0 

38  250 

15,500 

24,000 

8,240 

10.500 

1,440 

13,020 

4.250 

5,850 

3.000 

13,200 

3,200 


241,025 


Ko.4-HarTnUlik 

MclHjoaM. 

Pittsburg.  Pa- 


Bid. 


$0.20 

35.00 

1.25 

1.00 

4.00 

.70 

3.00 

8.00 

9.50 

10.00 

12  50 

17.. SO 

17.50 

25.00 

18.00 

1,50 

2.50 

5.50 

ItO.OO 

.30 


$e.0M.« 

«43W.« 

i».,f:s«i 

2K.Wt.fll 

10.400.00 

!,«»«• 

40.S71li 
15.SMM 
».«&« 

7.5li.* 

1,*«L« 

15.«)« 

&.i«tii 

4,IOAll 

ia5«*< 
i,t»«f 


%  

Contract  with  Zimmerman,  Trnax  &.  Sheridan. 
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Abstract  ofproposahfar  building  Look  anH  Dam  No.  11,  Great  Kanawha  River  improre- 
tnent.  opened  at  U.  S,  Engineer  Office  Charleston- Kanawha,  fV,  Va.,  at  3  p.  m.,  ApHl 

e6j  laoj. 


Kiud  of  material  and 
work. 


Gmbhing  and  clearing,  com- 
p.«:ie 

CrSb    Ings    in     cofferdam, 
liii«*ar  feet 

Sheat  tiiug M  fe«t,  B.  M . . 

Cotrc<rd.uu    filling,    oubio 
yai  da 

Cnnimon  excavation .  .do. . .. 

Hard-pan  excavation  .do. . . . 

Hook  excavation do.... 

Sniliankiueut do.... 

Pad<lling do.... 

CoiK'rete...... do.. .. 

Baokjugraaaonry  ....do.... 

Rock -laco masonry.,  .do.... 

Poi II toil-face  niaaonry  do 

Cnt-atone  maaoury  . .  .do. . . . 

Ouoitia do. . . . 

Coping do.... 

Stone  tilling do — 

Riprap  hand-placed  .  .do 

Paving do 

Timber  in  permanent  oou- 

atraction..  M  ft?et,  U.  M.. 
Permanent  pilea,  linear  feet. 
Bolt  holes  in  masonry,  linear 

feet 


Total 


Approxi- 
mate 
quanti- 
ties. 


215,000 

12U,0(N) 

33,000 

130.  OUO 

6,000 

lUO 

14,0  0 

l.tiOO 

13,000 

5,300 

3,  OuO 

2,450 

650 

500 

80 

ir70 

12,100 

2,800 

1.600 

800,000 
1,000 

4.300 


No.l.~Petitdtdi«rft 
Uoag,  Denver.  Colo. 


Bid. 


$1,000.00 

.23 
30.00 

.90 

.80 

8.00 

3.00 

.45 

2.50 

7.U0 

0.60 

13.60 

14.50 

23.00 

25.00 

27.  UO 

21.00 

1.60 

3.00 

5.00 

60.00 
.75 


. 


.40 


Amount 


$1,000.00 

49, 450. 00 
3,600  00 

29.700.00 

104,  Os'0. 00 

15.000  00 

300.00 

6, 300. 00 

4.  OOa.  00 
91.000.00 
50.850.00 
40.500.00 
35,  .V25. 00 
14, 05U.  00 
14, 750. 00 

2,160.00 
20, 37U.  00 
18.  OUO.  00 

8, 400. 00 

7,5oaoo 

40,000.00 
750.00 

1,720.00 


550.325.00 


Ko.  2.— Thos.  Mim- 

ford,  L.ock  No.  7, 

W.  Va. 


Bid. 


$2,000.00 

.80 
40.00 

.80 

.80 

2  00 

3.00 

.75 

3.00 

7.00 

9.00 

10  00 

12.50 

18.00 

20.00 

20.00 

16.00 

1.00 

2.50 

4.00 

40.00 
.50 

.50 


Amount 


$2,000.00 

64.500.00 
4,800.00 

26.400  flO 

101. 000. 00 

10,  OOU.  00 

SOU.  00 

10,  500  00 

4,800.00 
91. 000. 00 
47.700.00 
30, 0  0. 00 
30,62\00 
11,700  00 
tl.SOO.OO 

1.600.00 
15. 520. 00 
12,000.00 

7.000.00 

6,000.00 

32,000.00 
500.00 

2,160.00 


No.  3.-  Harrold  A 

McDonald,  I'itia- 

burg,  Pa. 


Bid. 


526,896.00 


$1,000.00 

.?2 
85.00 

1.00 

1.00 

2.50 

4.00 

.70 

8.50 

7.25 

9.00 

10.00 

12. 00 

18.00 

18.00 

2:$.  00 

18.00 

1.40 

2.40 

6.00 

60.00 
.60 

.30 


Amount 


$1,000.00 

47.»H).oO 
4.200.00 

33,000.00 

130.  uOO.  to 

13,500.00 

400.00 

9.800.00 

5. 6.  0. 00 

94, 250. 00 

47, 700. 00 

30,000.00 

29. 400. 00 

11, 700.  00 

10.620  00 

1. 76U.  00 

17.460  00 

16. 800. 00 

6,  i2o.00 

7,500.00 

40.000.00 
600.00 

1,290.00 


569,500.00 


Kind  of  material  and  work. 


Gmbbing  and  clearing,  complete 

Crib  logs  in  cofferdum I'uear  feet.. 

Sheathing M  feet,B.M.. 

Cofferdam  tilling cubic  yards.. 

Common  excavation do — 

Hard-pan  excavation do — 

Rock  excavation .^.  .do — 

Embankment .*.  .do — 

Puddling do — 

Concrete do — 

Backing  maaonry do — 

Bock  fa4  e  maaoury do — 

Pointed-face  masuury do — 

Cutstone  masonry do — 

Bills •. do.... 

Quoins do — 

Coping do — 

Stone  filling do — 

Biprap,  band-placed do — 

Paving do — 

Timlier  in  permanent  construction  —  M  feet, 

B.M 

Permanent  pilea linear  fSeet . . 

Bolt  holes  in  masonry do 


Total. 


Approxi- 
mate 
quanti- 
ties. 


No.  4 — Thomas,  Nor- 

ris  Sc  Sheridan,  Dn- 

Intli,  Hinn. 


Bid. 


215,000 

120.000 

33,000 

130, 000 

5,000 

100 

14.000 

1,60.) 

13.000 

5.300 

."t.OOO 

2,450 

650 

590 

80 

970 

12.000 

2,800 

1.500 

800.000 
1.000 
4,300 


$1,000.00 
.25 
26.00 
LOO 
1.00 
2.00 
1.00 
.50 
2.00 
7.00 
8.00 
11.00 
13.00 
18.00 
18.00 
25.00 
20  00 
1.50 
2.50 
5.00 

45.00 

1.00 

.30 


Amount 


$1,000.00 

53.750.00 

3,000.00 

83.000.00 

180.000.00 

10,000.00 

100.00 

7,000.00 

8,200.00 

91,000.00 

42,400.00 

33,000.00 

31,850.00 

11,700.00 

10,620.00 

2.000.00 

19, 400. 00 

18, 000. 00 

7.000.00 

7,500.00 

36,000.00 
1.000.00 
1.290.00 


No.  5.— Shipman  Sc 

Stewart  CiucinnatL 

Ohio. 


Bid. 


$5,000.00 

.30 

30.00 

.80 

1.00 

3.00 

6.00 

.40 

3.00 

8.00 

8.00 

11.00 

12.00 

19.00 

19.00 

25.00 

14.00 

1.75 

3.00 

8.00 

40.00 

1.00 

.40 


563,810.00 


Amount 


$5,000,00 

64,500.00 

8,000.00' 

36.40a00 

130.000.00 

15,000.00 

500.00 

6.600.00 

4.800  00 

i04.oi»aoo 

42.400.00 
33,000.00 
29.400.00 
12.350.00 
11.210.00 

2,000.00 
13,580.00 
21.000.00 

8.400.00 
12,000.00 

32,000.00 
1,000.00 
1,720.00 


579,460.00 


Contraot  with  Thomas  Munford. 
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bbp09t  of  bib.  addison  if .  scott,  resident  skginks&. 

Uhitbd  States  Enoinbsr  Office, 

CharUston-Kanavoha,  W,  Va,,  July  i,  1S9S. 

Colonel:  I  hav^  the  honor  to  submit  the  followiug  report  on  the  Great  Kanawha 
River  improvement  for  the  year  ending  June  30, 1893,  beginning  inrith  the  principal 
works  under  construction. 

LOCK  AND  DAM  NO.  7— SCASONRT  AND  FOUNDATIONS  OF. 
£Hovftble  dam  44  iDilea  from  mootli  of  river  md  14  mile*  below  Cb*rlestoii.] 

The  look  was  completed  ready  -for  the  gates  in  February,  1892.  During  the  last 
year  work  on  the  foundations  and  masonry  of  the  dam  was  continued,  ana  the  con- 
tract covering  this  part  of  the  work  has  just  been  completed.  Work  inside  the  sec- 
ond section  of  cofferdam,  whioh  included  the  h^t  100  feet  of  the  navigation  pass, 
the  center  pier,  and  80  feet  of  the  weir  was  completed  September  10, 1892.  The  build- 
ing of  the  third  and  last  section  of  coffer,  which  included  the  remaining  236  feet  of 
the  weir,  the  shore  abutment,  and  abutment  crib  was  be^n  September  7.  The  foun- 
dations and  masonry  and  the  placing  of  the  fixed  irons  inside  the  last  section  were 
nearly  completed  last  fall,  but  the  work  was  stopped  for  the  season  by  cold  weather 
December  23, 1892. 

This  spring  machinery  was  got  in  position  and  the  pumping  of  the  coffer  begun 
March  27.  The  masonry  was  completed  and  the  last  of  the  irons  placed  April  17  and 
the  grading  and  riprapping  of  the  bank — completing  the  contract,  except  the  re- 
moval of  the  cofferdam  and  cleaning  up  the  grounds— a  few  days  later.  Owing  to 
interruptions  by  rises  in  the  river  the  last  of  the  cofferdam  was  not  dredged  out  un- 
til last  month. 

The  quantities,  prices,  and  total  of  payments  on  this  contract  were  as  follows: 

Grubbing  and  clearing  site i $600.00 

Crib  logs  in  cofferdams,  79,307  linear  feet,  at  20  cents 15,861.40 

Sheathingin  cofferdams,  52,766  feet  B.M.,  at  $30. 1,5^.96 

Filling  in  cofferdams,  10,865  cubic  yards,  at  60  cents 6, 519. 00 

£xcavation,  common,  including  dredging,  15,355  cubic  yards,  at90  cents.  13, 819.  SO 

Excavation,  hard  pan,  1,819  cuuic  yards,  at  $1.80 8, 274. 20 

Excavation,  rock,  8^  cubic  yards,  at  $2.50 21.25 

Embankment,  1,693  cubic  yards,  at60  cents 1,015.80 

Puddling,  702  cubic  yards,  at  $1.50 1,056.00 

Concrete,  3,081  cubic  yards,  at  $7.25 22,337.25 

Rock-face  masonry,  2,056^  cubic  yards,  at  $10 - - 20, 565. 00 

Pointed-face  masonry,  462  cubic  yards,  at  $13 6,006,00 

Cut-stone  masonry,  103  cubic  yards,  at  $15 1, 545. 00 

Sills,  300i  cubic  yards,  at  $16 4,808.00 

Coping,  509  cubic  yards,  at  $15 7,635.00 

Stone  filling,  950  cubic  yards,  at  $1.50 1,425.00 

Riprap,  hand-placed,  833  cubic  yards,  at  $2.50 .• 2, 082. 60 

Timber  in  permanent  construction,  104,620  feet,  B.  M.,  at  $50 5, 231. 00 

Bolt  holes  drilled  in  masonry,  4, 615  linear  feet  at  30  cents 1, 384. 50 

Total 116,669.38 

Lock  and  Dam  No.  7are  fully  illustrated  and  described  in  the  detailed  drawings 
and  description  published  by  the  Engineer  Department  last  year.  (See  also  Report 
of  Chief  ofEngineers  for  1892,  Part  3,  p.  2059,  etc.) 

LOCK  AND  HAM  NO.  8 — IfASONRY  AKD  FOUNDATIONS  OF. 
[Movable  dam  36  mile*  from  moath  of  river  and  32  miles  below  Charleston.] 

The  lock  with  the  exception  of  the  gates  was  completed  in  February,  1892.  Work 
on  the  foundations  and  masonry  of  the  dam  was  continued  during  the  year  and  the 
contract  covering  this  part  of  the  dam  was  completed  in  May. 

The  second  section  of  cofferdam^  which  included  the  last  100  feet  of  the  nayiga* 
tion  pass,  the  center  pier,  and  80  feet  of  the  weir,  was  so  far  completed  that  the 
pumps  were  started  August  4.  Earth  excavation  inside  was  begun  on  the  8th  and 
rock  excavation  for  the 'wicket  anchorage  on  the  9th.  The  first  masonry  was  set  in 
this  section  August  15  and  the  placing  of  sill  anchorage  and  concrete  bejpin  on  the 
20th.    The  first  timber  was  pat  in  on  the  30th.    The  last  of  the  fixed  irons,  eom- 
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pletin^  work  inside  this  section,  were  placed  October  7.  The  pomps  were  sorted  in 
the  third  and  last  cofferdam,  inclosing  the  remaining  212  feet  of.  the  weir,  the  shore 
abutment,  and  crib,  October  13.  Work  inside  this  cofferdam  was  completed  Decem- 
ber 30,  when  operations  were  suspended  for  the  winter. 

The  remainder  of  .the  work  covered  by  this  contract,  which  included  finishing, 
fCrading,  and  riprapping  the  bank  aboat  the  abutment,  and  the  removal  of  the  c<tf- 
ferdanui  and  rubbiMi^  was  completed  in  May. 

The  quantities;  prices,  and  total  of  payments  on  this  contract  were  as  follows: 

Grubbing  and  clearing  complete $100. 00 

Crib  logs  in  cofferdam,  62,130  linear  feet,  at  18  cents 11, 183.40 

Sbeatbiug  in  cofferdam, 50,480  feet  B.M.,  at  $30 , 1,514.40 

Filling  in  cofferdam,  9^430  cubic  yards,  at  $1.75 16,502.50, 

£xoaTation,  common,  including  hedging,  15,110  cubic  yards,  at  65  cents.  9, 821. 50 

Excavation,  rock,  1,245  cubic  yards,  at^ 3,735.00 

Embankment,  1,060  cubic  yards,  at  60  cents 636.00 

Puddling,  554  cubic  yards,  at  $1.50 831.00 

Concrete,  1,819  cubic  yards,  at  $7.50 13,642.50 

Kook-face  masonry,  l,293jf  cubic  yards,  at  $11 14, 228. 50 

Pointed-face  masonry,  4581  cubic  yards,  at  $13 5,960.50 

Cut-stone  masonry,  97^  cubic  yards,  at  $17.50 1, 706. 25 

Sills,  287i  cubic  yards,  at$17.50 5,03L26 

Coping,  483  cubic  yards,  at  $17.50 8,452.^ 

Stone  filling,  710  cubic  yards,  at  $1.75 ...1 1,242.50 

Riprap,  hand-placed,  413  cubic  yards,  at  $2.50 1, 032. 50 

Timber  in  permanent  construction,  92,264  feet  B.M.,  at  $50 4,613.20 

Bolt  holes  drilled  in  masonry,  4,309  linear  feet,  at  30  cents 1,292.70 

Total 101,526.20 

IRONS,  GATES,  WICKKTS,  ETC.,  FOR  NOS.  7  AND  8. 

Movable  iroH$for  dam$, — ^Tho  contractors  for  the  movable  irons  for  Bams  7  and  8 
and  the  extra  bridge  trestles  for  the  completed  dams,  the  Fred.  J.  Meyers  Mannfac- 
taring  Company  of  Covington,  Ky.,  have  made  slow  progress  daring  the  year,  and 
the  work  is  not  yet  completed.  Owing  to  labor  troubles  last  fall  at  the  Homestead 
and  other  rolling  mills,  the  contractors  were  a  good  deal  delayed  in  getting  the 
formed  irons—channels,  beams,  etc. — and  on  March  4  their  shops  were  entirely  de- 
stroyed by  fire,  in  which  a  considerable,  part  of  our  work— principaUy  bridge  tree- 
iliBS,  aprons,  and  rails,  wicket  horses,  props,  etc.,  in  different  stages  of  construction, 
were  either  wholly  destroyed  or  bent  and  damaged  so  as  to  require  a  great  deal  of 
additional  work.  The  Irons  for  the  navigation  passes  are  nearly  all  finished  and  a 
greater  part  of  them  delivered;  the  pass  and  weir  wicket  irons  and  the  maneuver- 
ing winches  are  completed  and  at  the  sites.  The  remaining  work  is  principally  on 
the  bridge  irons  for  the  weir,  and  the  weir  horses,  towards  which  a  good  deal  has 
been  done.  The  contract  time  has  just  been  extended  to  September  1,  and  it  is 
thought  the  work  will  be  completed  within  that  time. 

Irons  for  look  gates, — ^The  contract  for  the  gate  irons  for  Locks  7  and  8,  including 
the  valves,  valve  frames.  Journals  and  journal  fastenings,  straps,  bolts,  etc.,  was 
let  to  the  lowest  bidders,  n.  T.  Morrison  <&  Co.,  of  Petersburg,  Vs.,  by  agreement 
approved  December  1.  The  work  has  not  been  energetically  prosecuted  and  still 
lacks  a  little  of  being  completed.  The  contractors  made  an  assignment  in  May  and 
the  work  has  since  been  carried  on  by  truHtee.  The  irons  are  now  nearly  all  finished 
and  delivered  at  the  sites.  It  is  thought  the  contract  will  be  completed  during  the 
present  month. 

Building  lock  gaiee  amd  wiekete. — ^The  timber  for  the  lock  gates  and  for  the  wickets 
•f  the  dams  at  Nos.  7  and  8  was  i^nrchased  in  open  market  and  the  building  has  been 
In  pro  j^ress  at  the  sites  with  a  hired  force  of  carpenters  and  laborers  nearly  all  the 
time  since  in  November.    The  main  beams  and  the  heel,  miter  and  middle  blocks  of 

Ktes  at  both  locks  are  framed,  bolted,  and  keyed,  and  the  assembling  and  ironing 
s  begun.  The  wickets  for  the  dams,  both  for  passes  and  weirs,  are  finished 
except  the  panel  plank,  and  are  ironed  off.  The  lock  gates  will  be  launched  and 
hnng  as  soon  as  finished.  The  placing  of  the  wickets  and  of  the  trestles  of  the  service 
hridgSs  will  be  commenced  this  month  if  the  stage  of  the  river  nermits.  The  wicket 
horses  and  the  bridge  trestles  will  be  attached  to  the  boxes,  wnich  are  all  in  place 
on  the  foundations,  by  divers. 

Ckainefor  wiokete  and  trestUe.-'You  contracted  with  the  West  End  Rolling  Mill 
Company  and  Chain  Works  of  Lebanon,  Pa.,  for  the  special  chains  and  devices 
teqoired  fat  the  wickets  and  trestles  of  Dams  Nos.  7  and  8  by  agreement  approved 


Hay  Vh  The  contractora  have  heen  working  eeveral  forges  ou  (he  clialQ.  They  are 
not  likely,  however,  to  liave  the  work  all  delivered  by  July  15,  the  contract  time, 
and  will  probably  want  a  short  extensioD. 


CongreBs  having  made  pro  visioD  forthecompletioD  oftheGreat  Kanawha  improvo- 
ment  by  net  approved  July  13,  1893,  the  remainiug  three  locks  and  dams  of  tEe  ays- 
tem,  carrying  the  improvement  to  the  month  of  the  river  (see  Report  of  Chief  of 
EngineeiB  for  1892,  pp.  2044,  205?)  have  been  put  nnder  contract  dnriug  the  year. 
These  contracts  have  heen  execi<t«d  and  approved  within  the  last  few  weeks,  and 
work  ou  all  three  locks  and  dams  is  about  to  begin.     A  brief  report  of  each  Is  given 

Look  and  Dam  No.  9  (movable  dam,  ^  miles  from  month  of  river  and  33  miles 
below  Charleston). — This  lock  and  dam  was  definitely  located  and  the  land  at  the 
site  procured  in  1890-'91. 

The  plana  and  specifications  for  the  foundations  and  masonry  of  the  lock  and  dam 
were  completed  in  Septemlier.  Proposals  for  the  work  (alouK  with  those  for  N'os. 
JO  and  11)  werecalledfoiby  your  siiveni»ement  dated  December  30, 1S92.    The  pro- 

SDsals  for  No.  9  were  opened  t  ebniary  16.  The  lowest  bidder  was  Zimmerman,  Truax 
;  Sheridan,  a  Diilath,  Minn.,  firm,  to  wboin  the  contract  was  finally  let  by  agreement 
approved  May  31.  One  of  tbo  firm  has  be«D  in  the  Valley  since  Jane  14  looking 
uter  quarries,  etc.,  and  arraugiiig  for  mnterials  and  plant  to  begin  the  work. 

Lock  No.  9  will  have  the  same  chamber  dimenHiona  in  plan  as  the  other  locks 
below  Charleston — viz,  342  feet  long  between  quoins  (411  feet  from  out  to  out  of 
masonry)  and  55  feet  wide  in  clear.  The  walla  wilt  be  uniformly  19  feet  high  above 
top  of  miter  silla.  and  from  about  25  to  28  feet  above  bed  rook. 

The  dam,  like  the  other  movable  dama  of  the  system,  is  to  be  a  Chanoine  wicket 
dam — operated  by  a  trestle  service  bridge,  conaisting  mainly  of  a  navigation  pass,  a 
center  pier,  a  weir,  and  a  shore  abutment.     (See  Beport  for  1892,  p.  2067,  etc.) 

The  worka  will  be  built  entirely  on  aolid  rock  found  at  the  aite  Irom  9  to  12  feet 
below  low- water  mark.  Bo  ringa  indicate  that  in  places  clay  pockets  or  soft-surfaced 
rock  will  necessitate  fonndations  several  feet  below  the  general  depth. 

Lock  and  Dam  No.  10  (movable  dam,  19  miles  from  mouth  of  river  and  38  miles 
below  Charleston). — The  survey  and  borings  for  rockforthedefinite  location  of  Lock 
and  Dam  No.  10  were  made  in  May  and  June,  1892.  Ne^otialionsfur  the  procurement 
of  land  needed  at  the  site  were  commenced  in  July.  Tbe  plans  andspscificationafor 
the  lock  and  dam  were  completed  in  November  and  proposals  for  tbe  fouudationaand 
masonry,  along  with  those  for  Nos.9  and  11,  were  called  for  by  advertisement  of 
December  30, 1S92.  The  bids  for  No.  10  were  opened  February  23,  bat  the  lowest 
bidder  proving  irresponsible  the  work  was  readvertised. 

At  the  second  opening  the  Brm  of  Zimmerman,  Traai  Sl  Sheridan  waa  the  lowest, 
with  whom  you  contracted,  by  agreement  approved  by  the  Chief  of  Engineers  Jnne 
10.  This  is  the  same  firm  that  has  tbe  contract  for  Lock  and  Dam  9.  One  of  the 
firm,  as  stated  above,  has  been  here  since  June  14  and  is  making  arrang^ents  to 
hacrin  both  works  a'  ""'■» 


^o  I 


llie  bed  rock  at  the  site  selected  for  No.  10  is  found  all  tbe  way  across  the  river 
from  3^  to  5}  feet  below  low-water  mark.  This  is  considerably  higher  than  at  any 
of  the  other  works  and  reilnces  materially  tbe  qunntities  in  and  cost  of  foimdations. 
llie  walls  of  the  lock  will  be  uniformly  19  feet  above  miter  sills  and  about  20|  feel 
above  bottom.  Some  rock  will  have  to  be  excavated  under  walls  and  sills  of  both 
lock  and  dam  to  get  the  foundation  coarses  nnder  neat  work. 

Lock  and  Deem  No.  11  (movable  dam  1(  milea  from  mouth  of  river). — Bnrveys  and 
borings  for  the  definite  location  of  Lock  and  Dam  No.  11  were  completed  in  October. 
Proceedings  for  the  procurement  of  laud  at  the  site  were  conunenced  eoon  an«r. 
Plans  and  spec  ill  cations  for  tbe  lock  and  dam  were  finished  in  December  and  pro- 

Sosals  for  the  foundations  and  masonry  called  for  (with  those  for  Locks  and  Dama 
and  10)  by  advertiscmrut  of  December  30.  The  bids  for  No.  It  were  opened  Har«h 
2,  but  the  lowest  bidder  proved  Irresponsible  and  the  work  was  Teadvertieed,  along 
with  Lock  and  Dam  No.  10,  by  notice  dated  March  8.  At  this  openintc  (April  36  for 
No.  11)  Thomas  Munford,  of  Niagara  Falls,  Canada,  was  the  lowest  bidder  for  No. 
11  and  with  him  you  madeciintract,  which  was  approved  by  the  Chief  of  Engineers 
Jnne  10.  This  contractor  is  now  engaged  getting  plant  together  and  arranging  for 
materials  to  begin  work.  He  is  one  of  the  members  of  the  finn  that  jnst  oompleted 
the  contract  for  Dam  No.  7. 

£o(»Hon,/nuad(iftDns,  eto.-'No.  11  is  located  at  the  foot  of  "Three  UUe  Bar,"  or  at 
the  npper  end  of  a  minimum  6-foot  channel  that  connects  with  the  deep  water  ex- 
tending to  the  month  of  the  river.  This  will  enable  loaded  coal  barges  to  be  looked 
down  Sito  tbe  natnral  harbor  »bove  the  month  when  tlie  Kanawha  and  Ohio  an 
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both  low.  The  imi>ortanoe  of  this,  together  with  the  topography  and  stractnres  in 
the  vioioity,  confined  the  location  to  narrow  limits  and  compelled  the  adoption  of 
one  with  some  onfavornblo  conditions.  The  lock  will  be  at  the  lower  end  of  a  bend 
(there  will  be  no  material  trouble,  however,  about  the  approaches)  and  where  the 
bank  is  low  with  reference  to  hii^h  water;  it  is  about  42  feet  above  low  water  and 
19  feet  below  the  extreme  flood  ot  1884  in  the  Ohio.  The  land  purchased  on  the  lock 
side  embraces  some  higher  ground  near  by  at  the  foot  of  the  bluff,  on  which  the 
lock  house,  shops,  etc.,  will  be  located. 

The  depth  to  foundations  is  the  most  serious  condition  at  this  sit^.  The  works 
must  be  built  qn  hard  pan  from  18  to  20  feet  below  low  water.  In  the  preliminary 
drillings  in  this  part  of  the  river  this  hardpan  was  mistaken  for  rock.  The  exami- 
nations, borings,  test  pits,  etc.,  last  fall  showed  its  character  and  the  fact  that  the 
bed  rock  was  about  20  feet  deeper,  or  40  feet  Itelow  low- water  mark.  The  haidpan 
is  a  dry,  compact,  indurate<l  clay  about  like  that  found  at  No.  7,  and  entirely  suffi- 
cient, It  is  thought,  for  foundations.  The  piers  of  the  high  railroad  bridge  over  the 
Ohio  iust  above  the  month  of  the  Kanawha  rest  on  hardpan,  and  those  of  the  bridge 
over  Kanawha,  about  a  mile  below  the  lock  site,  without  much  doubt  do  also,  though 
the  engineers  of  the  latter  were  of  the  opinion  the  caissons  were  down  to  rock.  The 
foundations  of  both  of  these  bridges  are  at  about  the  same  depth  as  the  top  of  hard- 
pan  at  No.  11 — i.  0.,  18  feet  below  low-water  reference. 

The  depth  to  and  character  of  the  bottom  called  for  material  changes  in  plans  for 
fonndations,  particularly  in  the  dam,  both  on  the  score  of  stability  and  economv, 
over  those  at  the  other  works.  The  navigation  pass  and  weir  Is  mainly  crib  work, 
tilled  with  loose  stone,  with  a  core  of  concrete  running  through  under  the  cushion 
or  main  sills.  Masonry  in  the  pass  and  weir  foundations  is  limited  to  the  top  sur- 
iUoes-~coping,  sills,  and  paving — which  are  mainly  like  those  in  No.  7,  and  the  other 
dams  recently  bnilt  or  plannea  on  the  river.  In  the  lock  concrete  will  form  a  otfn- 
siderable  part  of  the  foundation  walls  up  to  the  neat  line  or  level  of  miter  sills,  be- 
ing used  in  the  interior  and  for  back  faces  of  the  walls  and  for  a  heavy  layer  under 
the  walls  throughout  next  to  hardpan. 

General  dimei^one, — ^The  river  widens  considerably  in  the  neighborhood  of  the 
mouth,  and  the  dam  at  No.  11  will  be  from  112  feet  to  218  feet  longer  than  the  other 
dams  on  the  river.  The  navigation  pass  is  planned  304  feet  and  the  weir  372  feet 
wide.  The  additional  width  is  given  the  pass  to  accommodate  the  towing  channel, 
the  line  of  which  is  governed  mainly  by  the  bend  above  and  partly  bv  some  break- 
water cribs  for  coal  harbors  below  the  site.  The  sills  of  the  pass  and  weir  will  be 
about  17i  and  21i  feet,  respectively,  above  bottom  of  foundations.  Average  height 
from  bottom  of  foundations,  or  top  of  hardpan,  to  top  of  wickets,  about  30^  feet. 
Height  of  center  pier  and  shore  abutment  from  foundations  to  coping,  33  feet. 

The  lock  will  have  the  same  chamber  capacity  in  plan  as  the  other  locks  below 
Charleston,  viz,  342  feet  lon^  between  ouoins,  411  feet  from  out  to  out  of  masonry 
and  55  feet  wide  in  clear.  The  lift,  witn  the  water  below  the  lock  at  extreme  low 
mark,  will  be  11  feet.  The  walls  will  have  a  uniform  height  of  22  feet  above  top  of 
miter  sills  and  an  average  height  of  about  35i  feet  above  foundations. 

OPERATING  THS  COMPLETED  WORKS. 

The  Ave  completed  locks  and  dams  were  in  good  working  order  during  the  year. 
As  usual  a  good  deal  was  done  at  each,  mainly  by  the  regular  lock  hands,  in  keeping 
the  works  in  order  and  repair,  but  no  extended  repairs  were  necessary. 

loe  and  law  water, — The  winter  was  unprecedente<Uy  cold  and  there  was  an  unusual 
amount  of  ice ;  it  covered  the  river  generally  from  6  to  9  inches  thick,  and  naviga- 
tion was  suspended  by  it  from  December  25  to  January  30.  When  the  ioe  moved  it 
gorged  considerably  at  the  movable  dams,  but  with  the  exception  of  damaging  three 
wi<^ets  at  No.  4  the  Government  works  suffered  no  material  injury. 

The  river  in  the  unimproved  part  was  very  low  last  season  and  navigation  was 
suspended  below  Look  6;  except  for  small  local  packets,  the  greater  part  of  the  sum- 
mer and  fall.  With  the  exception  of  a  light  rise  in  November,  no  coal  could  be 
moved  below  No.  6  from  July  1  to  near  the  middle  of  December.  This,  together 
wlUi  the  unusual  suspension  by  ioe,  cut  down  river  commerce  for  the  year,  particu- 
larly the  shipment  of  ooal,  very  materially. 

Account  of  operaiione, — ^A  brief  account  of  operations  at  each  of  the  dnished  locks 
and  danos  here  follows: 

nXXD  DAMS. 

Lock  and  dam  No.  t, — ^Locking  was  suspended  at  No.  2  during  the  year  thirty-six 
days  by  ice  and  three  days  by  high  water.    In  addition  to  ordinary  repairs  565  cubio 
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yards  of  stone  were  got  ont  in  the  qnarry  and  nsed  to  repair  riprap  and  protect  tiio 
banking  above  the  dam.    The  oommerce  through  the  lock  was  as  follows: 
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5,025 
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1,462 
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1,504 


Coal bushels. 

Coke tons. 

Miscellaneous  freight,  merchandise,  produce,  etc.,  by  stieamboats.  ..do.. 

Lumber  and  logs • feet  B.  M. 

Coal  and  coak  barges number. 

Steamboats..? do... 

Other  craft do . . , 

Shingles do... 

Brick ^- .' do... 

Passengers do... 

Lockages  made .- do... 

Lock  and  dam  No.  S, — ^Lockin|5  was  suspended  at  No.  3  during  the  year  thirty-six 
days  by  ice  and  four  days  by  high  water.  The  commerce  through  the  lock  was  as 
follows : 

Coal bnshels. 

Coke v tons. 

Miscellaneous  freight,  merchandise,  produce,  etc.,  by  steamboats... do. . 

Lumber  and  logs ; feet  B.  M, 

Coal  and  coke  barges number. 

Steamboats • do . . . 

Other  craft ' * do... 

Shingles do... 

Brfck do... 

Passengers -• do... 

Lockages  made do... 


.  2,353,000 

8^900 

6,361 

.  1,826,850 

491 

1,655 

48 

.      204,200 

203,700 

11,872 

1,733 

THE  MOVABLE  DAMS. 


Loch  and  dam  No.  4, — ^Tho  dam  was  kept  up  194  days  during  the  year,  and  down, 
on  account  of  sufficient  or  high  stages  of  water,  the  rest  of  the  time.  '  The  maneuverv 
of  the  dam  and  some  of  the  principal  items  of  commerce  at  No.  4  are  g^ven  in  the  fol- 
lowing tables : 


Manenvors 
of  dam. 

Date. 

Time 
taken. 

Men  em- 
ployed. 

• 

Remftrka. 

XjOtrAred 

Deo.  14 

h,  m. 

2  30 

19      0 

4  0 

9    30 

5  0 

9    30 

3  0 

6  0 

5 

5 

6 
0 
6 

5 
6 
6 

* 

No  diSloalty.    The  dam  had  been  np  conUnnonaly 

since  June  17. 
Took  out  lock  tripping-bar  to  repair  it.    Some  delay 

too  by  wioket-cnaina  fouling. 
Delayed  some  by  drift  on  weir. 
No  material  difficulty. 
Delayed  1|  hours  by  grab-line  breaking  and  drifting 

on  weir. 
No  difficulty.  , 
Do. 

Raised 

XiOwerod . . . 

Apr.  land  2  — 
Apr.  6 

Baised 

Apr.  12 

liOwered. .. 

Apr.  26 

EftflKMl.      . 

JTiin  A  14......... 

Lowered ... 

June  15.... ..... 

Haiaed 

Jane  21. ........ 

Do. 

Coid bushels.. 

Coke tons.. 

Lumber  and  logs feet  B.  M . . 

Goal  barges number . . 

Steamboats do... 

Other  oraft do . . . 

Lockages do... 


Through 
the  look. 


1,931,00^ 

2,055 

284,000 

526 

1,034 

39 


Through 

the  navi* 

gation 

pass. 


6,145,506 

6,230 

658,060 

1,095 

1,037 

32 


Total. 


8.078,500 
8,285 
942,000 
1,621 
2,071 
71 
1.160 
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Lock  and  dam  No.  5. — The  dam  was  kept  np  199  days  dnring  the  year.  Tlie 
maneuvers  of  tlie  dam  and  the  most  important  items  of  commerce  at  No.  5  are  given 
in  the  following  tables : 


Haneuvera 
of  dam. 

Data. 

Time 
taken. 

3ien  em* 
ployed. 

BemarlEa. 

IjO  wArttd ... 

Deo.  14 

W9m     tIv* 

2    35 
4      0 
4     0 

13     0 

2  0 
18    30 

3  0 
11      0 

7 

6 

4 

6 

7 

Sands 

4 
5 

Ko  difllenlty.    The  dam  had  l>een  np  oontinaonaly 

afaice  Jnne  15. 
Fini  raising  tbit  spring.    Some  depoait  on  fomda- 

tlone.   Ko  material  dimcnlty. 
Rlx  paas  wickets  failed  to  trip  and  were  lowered  by 

bMid.    No  material  diffiooity. 
Some  delay  in  putting  tripping  bar  on  track. 
Nodiillculty. 

A  bout  seven  honrs  taken  to  get  tripping  bar  on  track. 
Ko  diflicnltT. 
Ko  material  difficulty. 

RaiMd 

Low6Md... 

Mar.  25andS6.. 
Apr.5 

Sained 

IjOwtirttd . . . 

Apr.  13  and  14  .. 
Apr.  20 

Saitad 

T<ow4^rf>4l . . . 

June  13  and  14.. 
.Tti— >  15 

Balnod 

Jnmf 20  ..r,,  -, 

Coal bnshels 

Coke tons 

Lumber  and  logs llMtB.M 

Sbinglea number 

Brick. numbw 

Salt barrels 

Miscellaneous  freight,  mercliandise,  produce,  etc tons 

Passengers number 

Coal  bargee do 

Steamboats do — 

Other  craft do — 

Loekageemade .....do 


Tbrouffh 
tbelocK. 


8,801,000 

2,870 

1,888,860 

1.114,000 

88,200 


11,801 

24,818 

818 

1,B48 

44 

1,486 


Through 
the  naviga- 
tion pass. 


10,131,000 

5,340 

1,265,060 

(*) 

(•) 

n 
n 
(*) 

1,848 

1,140 

22 


TotaL 


13,832,000 

8,010 

8,224,700 


2,668 

2,486 

68 

1,486 


*Ko  record. 


Look  and  dam  No,  S* — The  dam  was  kept  np  186  days  during  the  year  and  down  the 
remainder  of  the  time,  owing  to  high  or  safficient  stages  of  water.  The  maneuvers  of 
the  dam  and  the  commerce  through  and  past  this  lock  are  giyen  in  the  following  tables : 


Maneuvers 
of  dam. 


Lowered.. 
Baiaed.... 
Lowered  . 

Kaised 

LfOwered. . 
Baiaed.... 


Dec.  14 

Jkiar.28 

Apr.6 

June  13  and  14. 

June  16 

June  20 


Time 

Men  em- 

taken. 

ployed. 

A.  ta. 

2    15 

8    40 

1    16 

12    26 

1    25 

7    06 

Bemarka. 


Ko  dilBculty. 

Do. 

Do. 
Delayed  by  trestle  chains  being  fouled. 
Ko  difficulty. 

Do. 


Coal bushels.. 

Coke tons.. 

Coal  barges number.. 

Steamboata do.... 

Other  eiall do 

Miscellaneous  freight,  merchandise,  produce,  etc tons . . 

Passengers number.. 

Lumber  and  logs feet  B.M.. 

Bailroadtiea number.. 

Stavea do.... 

Brick do.... 

gah barrels.. 

Laokagoamade number.. 


Through 
the  lock. 


882,000 


832 

828 

88 

7.132 

3,738 

2.805.00O 

2,160 


Through 
the  pass. 


17«828.000 

8.800 

2,178 

1,337 

31 

19,873 

15,455 

7,886,450 

15,700 

1,816,000 

18,000 

1,700 


Total. 


18,888v000 

8,800 

2,810 

1,963 

99 

28,806- 

19,191 

10,881,468 

17.880 

1,316,000 

10,009 

1,700 

886 
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MISCELLANEOUS  WORK. 

Dredging. — ^The  Gh)Vemineiit  dredfre,  assisted  by  the  towboat  Bee,  wna  emplojod 
dnring  the  working  season,  when  the  stage  of  the  river  would  permit,  dredging  in 

f\oo\B,  deepening  and  widening  the  towing  channels,  and  removing  deposit  from  the 
ock  approaches  as  foUows : 

From  July  1  to  September  16  operations  were  confined  to  the  No.  4  pool ;  tiie  oaia 
part  of  the  work  here  was  between  tho  foot  af  Lock  3  and  the  vicinity  of  the  Cmwm 
Hill  Coal  Works.  About  fifteen  days  of  the  time  were  spent  in  dredging  at  and  jut 
above  the  head  of  Moles  Island.  From  September  16  to  November  5  the  work  wa* 
in  the  No.  5  pool  at  and  near  the  head  of  Witchers  Creek  Shoal.  From  Novrio- 
ber  6  to  19  removing  deposit  from  the  lower  approach  at  Lock  5.  From  November 23 
to  29  making  some  trial  excavations  at  the  site  of  Lock  and  Dam  No.  11.  Thedi^dd^ 
was  laid  np  and  work  suspended  for  the  season  November  29. 

This  spring  some  repairs  were  necessary  on  the  dredge,  dump,  and  fuel  boats.  The^w 
were  completed' and  work  resumed  at  the  lower  approach  at  No.  5,  April  17.  I'^ma 
this  date  to  May  17  working  in  the  approaches  of  Locks  4  and  5.  On  May  18  the 
dredge  was  towed  down  to  Lock  8,  where  it  has  since  been  steadily  employed  wh<« 
not  stopped  by  high  water,  dredging  a  towing  channel  from  the  lower  approach  of  the 
lock  to  tne  natural  deep  water  below.    This  work  is  still  in  progess. 

New  Dump  Boat. — Another  boat  being  needed  with  the  dredge,  vou  contracted  with 
Mr.  Layten  Williams  to  build  one  by  agreement  April  27.  Mr.  Williams  is  now  build- 
ing this  boat  at  the  mouth  gf  Elk. 

Removing  Snagt,  ete. — ^The  Government  crane  boat,  with  a  hired  force  nnder  Capt. 
A.  Stalnaker,  towboat  pilot,  was  employed  from  September  6th  to  25th  removinf 
obstructions  from  the  channel  between  Charleston  and  the  mouth  of  the  river.  One 
hundred  and  twenty-one  snags,  sunken  logs,  and  trees,  and  about  300  rocks,  the  latter 
aggregAimg  about  125  cubic  yards,  were  moved.  Many  of  the  sunken  trees  were 
large,  and  had  to  be  cut  up  to  be  handled.  The  river  was  very  low  and  clear  at  the 
time  and  favorable  for  the  work. 

Houses  at  Locke  9  and  10. — ^A  contract  for  building  two  frame  houses,  incladinz  an 
oflice  and  out-buiL  tings,  one  complete  at  No.  9  and  one  at  10,  was  made  withJ.  M. 
Mays  by  agreement,  approved  April  10.  The  building  at  No.  9  is  now  nearly  roia- 
pletedf  and  the  ore  at  10  is  well  under  way.  They  are  like  those  built  at  Locks  7 
and  8,  and  will  be  used  by  the  engineers  and  inspectors  during  ooustructiim,  and 
permanently  by  the  lock  keeper  for  a  house  and  office. 

Steam  Launch. — With  the  approval  of  the  Department,  an  agreement  was  made  last 
November  with  Mr.  Charles  Ward  to  build  alignt-draft  steam  launch  for  the  improve- 
ment. It  has  been  built  at  Mr.  Ward's  shops  here  and  is  now  nearly  completHL  It 
is  a  steel  hull  (No.  14  wire  gauge),  60  feet  lon^,  8  feet  beam,  depth  3  feet,  draft  14 
inches.  It  is  a  propeller,  the  screw  being  24  inches  in  diameter,  driven  by  a  coa- 
poimd  engine  6i  and  13  inches  diameter  and  8-inch  stroke.  The  speed  of  the  boat  tt 
to  be  10  miles  per  hour,  and  by  the  agreement  $100  is  to  be  deducted  from  the  price 
for  every  quarter  of  a  mile  und^  this,  and  a  like  amount  ($100)  is  to  be  paid  as  s 
premium  for  each  quarter  of  a  mile  above  10  miles  per  hour.  The  boat  may  be 
rejected  if  the  speed  is  le^  than  9  miles  per  hour.  It  will  be  ready  for  trial  within 
the  i*oxt  few  davs. 

Columbian  Exhibit. — A  full-sized  model  of  part  of  Dam  No.  7  was  made  here  la«t 
winter  for  the  World's  Columbian  Exposition.  It  consisted  of  two  navigation  pMi 
wickets  and  two  service-bridge  trestles  in  place  with  irons  and  timber  wore  of 
foundations  of  same  complete.  The  misonrv  of  the  foundations  was  shown  in  part 
only,  represented  by  wood,  paiuted  and  sanded.  The  model  was  shipped  and  set  np 
on  the  Lxposition  grounds  at  Chicago  in  March,  just  outside  of  the  Govemmintl 
building.  During  the  yc-ar  a  number  of  photographs  and  negatives  of  the  locks  and 
dams,  showing  the  works  both  fininhed  and  m  construction,  were  also  made  and 
sent  to  Capt.  Marshall,  Corps  of  Engineers,  in  charge  of  the  engineering  section  of 
the  Department  exhibit,  to  further  represent  this  improvement. 

Surteye,  Ojficework,  etc. — In  addition  to  the  field  and  office  work  in  connectioo  with 
the  works  under  construction,  and  with  the  location  of  and  sites  for  the  locks  and 
dams  referred  to,  the  most  important  items  of  engineering  and  drafting  daring  the 
year  were  as  follows:  Principal  drawings,  specifications  and  estimates  for  the  foon- 
dations  and  masonry  of  Locks  and  Dams  10  and  11,  and  the  completion  of  same  fnr 
Lock  and  Dam  No.  9.  .  Drawings  and  specifications  for  iron  work  for  gates  at  Locks 
7  and  8,  and  for  the  lockhonse  at  9  and  10.  The  completion  of  the  detailed  draw- 
ings for  publication  of  Lock  and  Dam  No.  2  in  twelve  25  by  30  she**ts  with  deaerip- 
tion  and  profile  of  river.  These  drawings  are  now  being  published  by  the  Chief  of 
Engineers. 

The  organization  has  remained  about  as  it' was  last  year,  and  I  take  pleasure  ia 
referring  again  to  the  faithful  and  valuable  services  of  the  men  employed  in  the  fiel4 
and  office,  on  construction  and  also  at  the  finished  works.    Mr.  T.  Sohoonmakercon- 
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tinned  to  act  as  assintant  engineer  and  inspector  on  construction  of  Lock  and  Dam 
No.  8,  and  Mr.  lliomas  E.  Jetfries  in  the  same  capacity  at  Lock  and  Dam  No.  7. 
Both  of  these  gentlemen  were  engaged  part  of  the  time  on  surveys  and  borings  for 
the  locations  of  the  lower  locks  and  dams^  and  were  employed  during  the  winter  and 
early  spring  on  drawings,  estimates,  etc.,  in  this  office.  Mr.  Albert  M.  Campbell, 
assistant  engineer,  was  mainly  employed  until  March  on  the  detailed  drawings  for 
publication  of  Lock  and  Dam  No.  2,  and  has  since  been  on  general  lield  and  office 
work,  principally  in  connection  with  Locks  and  Dams  9  and  10.  Mr.  R.  M.  Stephens 
continued  to  act  as  assistant  inspector  at  Dam  No.  8.  Mr.  J.  R.  Myers  was  employed 
in  the  same  capacity  at  No.  7  until  October,  and  after  that  in  the  contractor's  shops 
at  Covington,  Ky.,  and  Petersburg,  Va.,  on  inspection  of  iron  work. 
Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott, 

^  ^   ^^      ^  «  -ReBident  Engineer. 

Col.  Wm.  p.  Craigrill, 

Corp$  of  EngineerB,'  U.  8,  A. 


COMMERCIAL  STATISTICS. 


United  States  Engineer  Office, 

Charleston-Kanawha,  W,  Ta.,  July  SI,  189S. 

Statement  of  the  nnmher  of  tone  of  coaly  including  that  manufactured  into  ookCf  shipped  by 
river  from  mines  on  IA0  Great  Kanawha^  for  the  several  years  named. 


Tears. 


1875 
187S 
1877 
1881 
1888 


Tons. 


Years. 


181,932 
200.982 
207,348 
385,148 
814, 818 


1884 
.  1885 

1888 
!  1887 

1888 


Tons. 


736, 84.3 
712, 493 
714,465 
929,385 
804,025 


Yean. 


1889 
1890 
1891 
1892 
1893 


Tons. 


1.076.872 

968,462 

1,030.4.'U 

1,071,511 

919,320 


Tonnage  of  the  Great  Kanawha  River  for  year  ending  June  SO,  189S. 


Articles. 


Coal bushels . 

Timber fBet,B.M. 

Oak  stares 

Tan  bark cords. 

Hoop  poles 

Railroad  ties,  oak 


Quantity. 


22.983.000 

29,080,000 

1. 717, 800 

682 

832,000 

570,000 


Tonnage. 


Articles. 


919.320 

48,500 

5,600 

682 

2,080 

85,500 


Shinsles , 

Brick 

Merchandise    and   pro- 
daoe  by  steamboau. 


Total. 


Quantity. 


2,860,000 
250,000 


Tonnage. 


430 

625 

53,800 


:  1, 116, 537 


Total  tonnage  for— 

1890(Keportof  Chief  of  Engineers,  p.  2246) 1,127,232 

1891  (Reportuf  Chief  of  Engineers,  p.  2425) 1,225,355 

1892  (Beportof  Chief  of  Engineers,  p.  2062) 1,360.750 

The  falling  o£f  in  river  commerce  during  the  year  was  mainly  due,  as  noted  in  the 
annual  report  on  the  Great  Kanawha,  to  the  long  interruption  of  oaTigation  in  the 
unimproved  part  of  the  river  hy  low  water  and  the  unusual  suspension  hy  ice.  With 
the  exception  of  a  few  light  bargee  run  out  in  November,  no  coal  could  be  shipped 
helow  the  locks  from  July  1  to  December  14,  and  during  the  greater  part  of  this  time 
the  unslack- watered  river  was  too  low  for  the  regular  passenger  pacKets. 

The  river  was  obstructed  by  ice  36  days.  (During  the  last  twenty  years  naviga- 
tion on  the  Great  Kanawha  has  been  suspended  wholly  or  in  part  by  ice  182  days,  an 
average  of  about  9  days  per  year. ) 

Owing  to  low  water  and  ice  together  there  were  but  101  days  during  the  la«t  fiscal 
Tear  when  full  loaded  (6-foot  drsSt)  coal  barges  could  be  shipped  below  the  locks. 

Respectfully  submitted. 

Addison  M.  Scott, 

Assistant  Engineer, 

.Col.  William  P.  Craighill, 

Corps  of  Engineers,  U,  8,  A, 

ENG  93 163 
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HH2. 

OPERATING   AND    CARE    OF   LOCKS   AND  DAMS   ON    GREAT    KANAWHi 

RIVER,  WEST  VIRGINIA. 

During  tbe  fiscal  year  tbe  expense  of  operating  the  locks  and  darn^ 
on  the  Great  Kanawha  Eiver,  in  West  Virginia,  has  been  paid  is  t^ 
manner  indicated  by  section  4,  act  of  July  5, 1884. 

In  compliance  with  the  proviso  to  that  section,  which  reqmres  tbr 
rendition  of  an  itemized  statement  of  such  expenses,  the  following  is 
submitted : 

* 

statement  of  expenses  during  the  fiscal  year  ending  June  SOy  1893,  out  of  the  fteiterel  t^ 
propriation  for  ^*  operating  ana  care  of  canals  and  other  works  of  narigation,^  w  9ttf- 
ating  and  keeping  in  repair  the  locks  and  dams  on  the  great  Kanawha  Biser^  Wt^ 
Virginia* 

Lock  aud  Dam  No.  2 : 

For  wages  of  regular  lock  hands $2, 235. 67 

For  repairs  and  extra  labor 244.63 

For  supplies,  as  paints,  oils,  f\icl,  tools,  etc 48. 93 

•  $2,59.3 

Lock  and  Dam  No.  3 : 

For  wages  of  regular  lock  hands 2, 248. 17 

For  repairs  and  extra  labor 45. 09 

For  supplies,  as  paints,  oils,  fuel,  etc 56. 10 

Lock  and  Dam  No.  4: 

For  wages  of  regular  lock  hands 2, 395. 00 

For  repairs  and  extra  labor. 446. 32 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 172. 77 

3,(fliW 

Lock  and  Dam  No.  5 : 

For  wages  of  regular  lock  hands 2,312.42 

For  repairs  and  extra  labor 227. 46 

For  supplies,  as  paints,  x)ils,  fuel,  tools,  etc '    136. 62 

2,676.58 

Lock  and  Dam  No.  6 : 

For  wages  of  regular  look  hands 2,198.00 

For  repairs  and  extra  labor. 166. 24 

For  supplies,  as  paints,  oils,  fhel,  tools,  etc 98. 34 

2,4fitSr 

Superintendence  and  central  office  expenses : 

Wages 3,384.16 

Rent  and  supplies 272.09  _ 

Dredging  at  locks  and  part  of  running  expenses  of  steamboat: 

Wages 1,908,24 

Repairs  and  supplies : 518.65 

Telephone  line : 

Kent  of  instruments 140. 00 

Repairs  and  supplies 146. 91 

Freight  and  transportation 17.85 

Gauge  reports :  ,. 

Pay  of  gauge  observers  at  Hinton  and  Kanawha  Falls ^^"^ 

Total 19,564.?l 
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H  H  3. 

mPROVEMENT  OP  ELK  RIVEB^  WEST  VIRGINIA- 

The  work  of  the  year  was  done  between  Augasi  10  and  October  27, 
1892,  with  a  force  of  hired  laborers,  extending  over  the^  portion  of  the 
river  between  Sutton  and  the  month.  It  consisted  maimy  in  clearing 
and  widening  thechntes,  building  and  repairing  chute  walls,  and  open- 
ing a  passage  way  through  four  abandoned  dams.  Many  snags,  over- 
hanging tarees,  and  other  obstructions  were  removed. 

The  operations  of  the  year  have  been  very  advantageous  to  the 
navigation  of  the  river.  An  important  thing  remaining  is  the  removal 
in  part  of  several  old  dams  that  are  still  in  use  in  a  small  way  for  power 
for  grist  or  saw  mills.  They  are  a  real  obstruction  to  navigation  and 
should  be  removed.  They  were  all  reported  to  the  district  attorney 
more  than  a  year  ago,  as  the  law  requires,  but  no  action  seems  to  have 
been  taken  concerning  their  removal. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving  Elk  Siver,  West  Virginia: 


June  IS,  1878 $6,000 

June  14. 1880 5,000 

MttrohS,1881 5,000 

Augn«t2,1882 2,000 

AngoBt  5, 1886 1,500 


August  11, 1888 $3,000 

September  19, 1890 2,500 

July  13,1892 2,500 

Total 26,500 


Money  statement 

July  1, 1892,  balance  unex]>ended :        $158.89 

Amount  appropriated  by  act  approYed  July  13,1892 2,5001,00 

2,658.89 
June  90, 1893, amount  expended  during  fiaoal  year 2,574.19 


July  1, 1898,  balance  unexpended 


84.70 


{  Amount  that  can  be  profitably  expended  In  fiscal  Tear  endine  June  30,1895     3, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  of  mr.  addison  m.  scott,  resident  rnoinser. 

Unttbd  States  Enginkbr  Office.    > 

Ck€irU$Um'Kanawka,  W.  Fa.,  April  ff,  1S9S. 

Colonel:  I  have  the  honor  to  submit  the  foUowing  report  of  operations  on  the 
improvement  of  Elk  River,  West  Virginia,  since  July  1, 1892 : 

The  work  done  was  between  Little  Otter,  6  miles  below  Sutton  (Braxton  Court- 
House)  and  Mink  Shoals,  4  miles  from  the  mouth  of  tiie  river,  embracing  a  distance 
of  about  90  miles.  It  consisted  mainly  in  clearing  and  widening  the  chutes  and 
building,  altering,  and  repairing  chute  walls  on  the  shoals.  A  passage  for  nd^  was 
also  made  througn  four  old  and  abandoned  mill  dams ;  a  break  in  the  Blue  Creek 
dam  was  repaired,  and  where  required,  snags,  leaning  trees,  and  like  obstructions 
were  removed.  The  work  was  done  between  August  10  and  October  27. 1S92,  with  a 
force  of  hired  laborers  under  the  overseer  employed  on  this  part  of  the  river  last 
year,  Mr.  Lieslie  Frame,  a  pilot  and  lumberman  of  Braxton  County. 

The  following  is  a  summary  of  the  work  done  at  each  locudity : 

Little  Otter  (6  miles  below  Sutton  and  94  from  the  mouth  of  the  river). — ^Moved  a 
few  large  stone,  aggregating  about  30  cubic  yards,  and  two  fallen  trees  from  the 
ehute  and  channel. 

Skidmore  Dam  and  Skoal  (11  miles  below  Sutton). — Made  a  passage  120  feet  wide 
fox  rafts  and  push-boats  through  the  old  abandoned  mill  dam.    Built  a  side  wall  of 
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loose  stoi^e  od  the  shoal  450  feet  long,  about  9  feet  wide  at  base,  3  feet  on  t<»p,  asi  i 
feet  highy  with  stone  taken  from  the  old  dam  and  picked  up  on  the  sboaL  XUr^ 
420  cnbio  yards  of  stone  were  placed  in  the  wall.  About  2^340  linear  feet  of  roaac 
timber  were  taken  from  the  old  dfun. 

Lower  Rook  Camp  (13  miles  below  Sutton). — Grubbed  and  trimmed  bntdi  md 
small  trees  from  the  bar  and  tow  h^ad  at  the  head  of  the  shoal. 

Mouth  of  Birch  River  (22  miles  below  Sutton). — Made  a  passage  100  feet  wvW 
through  the  old  mill  dike,  moving  about  150  cubic  yards  of  stone.  Also  cat  a  fr« 
leaning  trees. 

Strange  Creek  Skoal  (24  miles  below  Sutton). — Blasted  and  moved  some  l^rve  ttmt 
and  stiengthened  and  built  np  the  chute  wall.  Handled  in  aU  abont  180  cnbie 
yards  of  stone. 

lieh  Pot  Shoal  (25  miles  below  Sutton). — Blasted  and  moved  some  large  stone  fri« 
the  chute  and  moved  part  of  the  side  wall^  handlins^  about  80  cubic  janls  of  stoae. 

Taii  Shoal  (2B^  miles  below  Sutton). — Blasted  and  moved  from  the  chute  abotit  99 
cubic  yards  of  stone,  and  cut  11  leaning  trees. 

Duck  Creek  Dam  (21  miles  below  Sutton).— Made  a  passage  through  the  remmot 
of  the  old  mill  dam  and  blasted  and  removed  some  large  stone  from  the  chnte;  hai- 
dling  about  80  cubic  yards  of  stone. 

O'Brien  Skoal  (30  miles  below  Sutton). — Picked  up  stone  frt>m  the  sboal  and  faailt 
a  low  side  wall  252  feet  long ;  abont  135  cubic  yards  of  stone  were  used*  ABo  est 
and  removed  some  sunken  logs  from  the  channel. 

Groves  Shoal  (31  miles  below  Suttou). — Scraped — ^with  horse-scrapers — and  picked 
stone  from  shoal  and  made  a  raft  channel  120  feet  wide  along  the  left  shore.  St«S 
moved  and  placed  on  shore  and  side  wall  about  290  yards.  Also  trimmed  leania^ 
timber  on  the  left  shore. 

End  of  the  World  (32  miles  below  Sutton). — ^Trimmed  the  right  hand  shore,  sad 
moved  abont  15  cubic  yards  of  stone  from  channel. 

Standing  Rock  Shoal  (36  miles  below  Sutton). — Scraped  and  moved  by  band  stooe 
from  shoal  and  made  a  sidewalk  306  feet  long ;  wall  about  10  feet  wide  at  base.  S 
feet  at  top,  and  4  feet  high ;  it  contains  about  370  cubic  yard^of  stone. 

Red  House  Shoal  ^39  miles  below  Sutton).-— Cleared  the  chute  of  large  stone,  takis;; 
out  about  43  cubic  yards. 

Big  Spread  Shoal  (42  miles  below  Sutton). — ^Built  a  wall  910  feet  long  on  right-hAod 
side  of  raft  channel  with  stone  taken  from  the  shoal ;  wall  abont  10  feet  wide  at  bair, 
4  feet  on  top,  and  3^  feet  high;  it  contains  about  700  cubic  yards  of  stone. 

Lon^  Run  Shoal  (44  miles  below  Sutton). — Blasted  and  moved  from  chute  7  Urp 
stone,  aggregating  about  55  cubie  yards. 

Wild  Goose  Dam  (45  miles  below  Sutton). — Cleared  out  part  of  remnant  of  old  miD* 
dam  to  improve  the  raft  channel,  moving  about  65  cubic  yards  of  stone  and  4€0 
linear  feet  of  round  timber. 

Eagle  Plains  (48  miles  below  Sutton). — Moved  from  chute  abont  90  cubic  yanls  of 
stone,  and  cut  up  and  moved  3  fallen  trees. 

^t^  Buffalo  Shoal  (49  miles  below  Suttou). — Made  a  chute  along  the  lef^  shon, 
moving  about  190  cubic  yards  of  stone  and  gravel,  and  cutting  and  moving  15  ttfts 
and  stumps.  Also  built  a  low  wall  120  feet  lonf^  between  the  Two  Islands,  tod 
blasted  from  the  chute  17  stone,  the  latter  aggregating  about  40  cubic  yards. 

Big  Leatherwood  Shoal  (53  miles  from  Sutton). — Took  stone  out  of  the  raft  chJuio«I 
and  raised  the  old  chute  wall  on  the  left,  placing  on  it  about  640  cubic  yards  toA 
raising  it  about  4  feet  throughout.  Also  widened  the  channel  on  the  right  bv  blat^ 
ing  38  rock  near  the  head  of  shoal,  and  taking  out  remnant  of  an  old  mill  diXt. 
Total  material  handled  here,  about  1,018  cubic  yards  of  stone  and  500  linear  feet «( 
timber,  the  latter  being  taken  from  the  old  dike,  and  leaning  trees  oat  along  th«st. 

Lick  Branch  and  Middle  Creek, — Blasted  8  large  stone  and  scraped  out  a  narrow 
chute  for  push  boats. 

Big  Beechy  Shoal  (54  miles  below  Sutton). — Built  2wall8,  one  on  right  and  one  m 
left  of  rait  channel,  with  stone  picked  up  on  the  shoal;  handled  180  cubic  yards  of 
stone. 

Bine  Knob  Shoal  (55  miles  below  Sutton). — Blasted  and  cleared  stone  from  nil 
channel,  moving  about  145  cubic  yards,  and  trimmed  some  leaning  trees  along  tht 
right  shore. 

Yankee  Dam  (56  miles  below  Sutton).— Hauled  about  60  cubic  yards  of  stone  and 
raised  and  repaired  the  wall  at  the  head  of  the  island. 

Dry  Knob  Snoal  (60  miles  below  Sutton  and  40  from  mouth  of  river).— Built  low 
wall  on  each  side  of  channel.  Blasted  11  large  stone.  Total  stone  used,  aboat  37A 
cubic  yards. 

Big  Laurel  Cdl  miles  from  mouth  of  river). — Moved  the  righv>hand  wall  bad 
toward  shore  from  48  to  75  feet  and  raised  it  about  3|^  feet ;  length  of  the  woU.  7S^ 
fe^t*    Bnilt  up  the  left-hand  wall  and  lengthened  it  XOOfeet^  making  it  G^  feet  long 


■ 
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Also  scraped  down  a  gravel  bar  in  raft  channel,  lowering  it  from  6  to  16  inches. 
Material  nandled  at  Laurel,  abont  750  cubic  yards  of  stone  and  150  yards  of  gravel. 
TtcUtiibaut  Skpal  (S6  miles  from  month). — Raised  and  strengthened  the  right- 
hand  wall,  adding  about  130  cubic  varda  of  stone  to  it. 

Ashley 9  Dam  (35  miles  from  month). — Blasted  3  stone  and  cleaned  np  the  chute, 
iiioviDg  abont  25  cnbic  yards. 

King  Skoal  (31  miles  from  mouth  of  Hver). — Picked  from  the  chute  and  placed 
cu  the  left-hand  wall  about  125  cubic  yards  of  stone,  and  out  np  and  moved  three 
fallen  trees. 

Little  Spread  Shoal  (28  miles  from  mouth). — Built  a  low  side  wall  115  feet  long 
with  stone  taken  from  the  shoal,  handling  about  115  cubic  yards  of  stone. 

(^een  Shoal  (25  miles  from  month). — Raised  the  chute  wall  on  the  left  abont  2 
feet  hi|Brher  throughout,  with  stone  taken  from  the  shoal;  length  of  waU,  1,130  feet. 
A  Iso  widened  the  chute  30  feet  at  the  head  by  moving  back  the  right-hand  wall,  and 
blasted  13  large  stone  on  the  shoal.  Total  quantity  of  stone  handled  at  Queen  about 
G30  cnbic  yards. 

Morrie  Creek  Shoal  (24  miles  from  mouth). — Widened  and  straightened  the  chnte  by 
moving  back  the  side  walls.  Also  blasted  7  large  stone  from  raft  channel,  near  the 
right  shore,  one  of  them  containing  about  90  yards.  Total  stone  moved,  about  215 
cubic  yards. 

lAUle  Leaiherwood  (20  miles  from  mouth). — Widened  and  improved  the  chnte  by 
taking  ont  the  remnant  of  an  old  dike  on  the  right  and  repairing  the  left  wall. 
H^wdled  in  all  about  200  cubic  yards  of  stone  and  gravel  and  1,500  linear  feet  of  old 
timber. 

Jordan  Creek  (18^  miles  from  month). — Blasted  and  took  ont  6  stone  ttmrn  channel, 
aggregating  about  35  cubic  yards. 

Younge  Shoal  (16  miles  from  month). — ^Moved  al^ont  15  yards  of  stone  from  the 
chute  to  right-hand  shore. 

Blue  Creek  Dam  (14  miles  from  mouth). — Repaired  a  break  in  this  old  timber  and 
stone  dam.  llie  break  was  84  feet  wide  and  about  7i  feet  deep.  Also  raised  and 
strengthened  the  dam  at  other  points  as  required.  In  repairing  the  dam  750  linear 
feet  of  long  timber — bein^  full-length  trees  with  tops,  to  form  a  bottom  for,  and  apron 
below,  the  break — 1,776  linear  feet  of  longitudinal  sticks  and  ties,  300  drift  bolts,  and 
270  cubic  yards  of  stone  were  used. 

Jafreits  Ford  (12  miles  from  mouth). — Repaired  the  left-hand  dike  at  head  of 
chute,  adding  about  60  cubic  yards  of  stone  to  it,  and  cut  np  11  sunken  snags  and 
trt'cs  at  the  loot  of  the  shoal  on  the  right. 

Tortera  Skoal  (8  miles  f^om  mouth). — Moved  from  chute  next  to  left  bank  abont  95 
cnbic  yards  of  stone  and  cut  up  one  large  tree.  Cut  up  8  sunken  trees  and  snags  be- 
tween Porter  and  Mink  shoals. 

JIftfiX;  Shoal  (4  miles  from  mouth  of  river). — Moved  abont  55  cubic  yards  of  stone  to 
straighten  and  widen  the  chnte.  Also  nlasted  and  removed  13  stones  from  the 
channel  in' the  neighborhood  of  Mink,  that  aggregated  about  10  cubic  yards. 

The  work,  as  before  stated,  was  stopped  October  27, 1892,  the  appropriation  being 
then  nearly  exhausted. 

The  only  additional  work  that  it  seems  expedient  to  do  on  the  Elk,  in  the  line  of 
improvement  heretofore  pursued^  is  the  removal  of  the  old  milldams  that  are  still 
in  use  on  the  river  and  are  so  frequently  alluded  to  in  formecannnal  reports  of  the 
Chief  of  Engineers.  You  furnished  the  United  States  district  attorney,  Mr.  George 
0.  Stnrgiss.  a  list  and  description  of  these  dams,  the  names  of  the  owners,  and  list 
of  witnesses  in  January,  1892,  but  so  far  as  I  am  informed  no  action  has  yet  been 
taken  by  the  Department  of  Justice  toward  their  removal.  These  old  dams,  used  in 
a  small  wav  for  water  i>ower  to  run  grist  or  saw  mills,  are  real  obntmctions  to  navi- 
gation, ana  should,  in  justice  to  the  river  interests,  have  been  dispensed  with  and 
torn  ont  years  ago. 

Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott, 

£e$idcnt  Engineer, 
Col.  William  P.  Craighill, 

Corps  of  Engineers,  U.  8.  A. 
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OOMMBBCXAi:.  sTATmtoa. 


Unitsd  Statbs  Enoikkkr  Ofticb, 
CharU$Um'Kanawha,  W.  Va.,  July  S5, 

C<mmeroial  $tati$tic$  far  mk  Biver,  We$i  VirgmU. 


Year. 


1883 

1884 

1885 

1886 

1888. 

1889 

1800 , 

1801 

1892 

1803 


Saw  Ion  Mid 
lamDer. 


Feet,  B.  M. 

5,200.000 

5,975,000 

5,100,000 

15,361,000 

15,900,000 

15,750,000 

28,050.000 

27,096,000 

44,400,000 

87,516,000 


Bailroad 
tiea  (oak). 


100,000 
126,000 
250,000 
250,000 
330,000 
296,000 
830,000 
413,600 
880,000 
863,000 


Oakatayea. 


896,834 
1,122,500 
1,433,760 
1,845,000 
1,210,000 
1,600,000 
1,880,000 

800,000 
1,406,000 
1«  890, 000 


Hoop 
polea. 

Hiokory 
tpokea. 

TanbATk, 

1 

Cbrdt. 

**56o,'6o6" 

150,000 
126,000 

*  850.' 666" 

568,000 

200,000 



100 

500 
140 

••••"••••• 

9U  i 

«r 


«w 


TLB* 

«.» 

in:* 

131.  w 


Of  saw  logs  and  lumber  during  tlie  last  year  about  27,000,000  feet  were  poplar. 
8,000,000  oak,  and  the  remainder  hemlock,  ash^  walnnt,  maple,  etc. 

The  general  merchandise  and  prodnce  earned  on  the  river  is  eetimated  al  C^ 
tons,  making  the  total  for  the  ^ear,  with  the  timber  prodacts  as  above,  131,400  tosa 
RespectfnUy  submitted. 

Ai>Di60M  M.  Soorr, 
BmidmU 
Col.  Wm.  p.  Craighiix, 

Cwrp9  ofSngineeri,  U.  8.  A» 


HH  4. 

mPROVEMENT  OF  GAULEY  RIVER,  WEST  VIRGINIA. 

The  small  amount  of  money  available  for  this  river  was  expended  ii 
July,  August,  September,  and  October,  1892.  The  work  of  the  year  hu 
had  the  ^ect  of  causing  the  movement  of  much  local  fireigfatby  boaU. 
which  otherwise  would  have  been  hauled  by  teams  at  much  greater  eoft 
The  country  along  the  Lower  Oauley  is  being  opened  up. 

The  water  in  the  low- water  season  of  1892  was  unusually  low^  wliidi 
was  favorable  for  rapid  work  but  not  for  navigation.  The  winter  c{ 
1892-'93  was  unusually  severe,  but  the  ice  did  no  serious  damage  to 
the  chute- walls,  etc. 

Two  railroad  bridges  have  been  built  during  the  year,  <me  at  tte 
mouth  of  the  river  and  the  other  5  miles  above.  For  both,  tlie  height 
and  width  of  spans  were  prescribed  by  the  Secretary  of  War. 

For  details  of  the  work  of  the  year  reference  is  made  to  the  attacked 
report  of  Mr.  W.  Proctor  Smith. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving Gauley  Biver,  West  Virginia: 

August  11, 1888 |S,Onf 

September  19,1890 3»0ff 

July  13, 1892 S,0» 

Total %» 
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Money  statement 

J  uly  ly  1893,  balance  tmexpended 182. 68 

Amount  appropriated  by  act  approved  July  13,1892 3,000.00 

3,082.68 
Jane  80, 1893,  amount  expended  during  fiscal  year 2,964.80 

July  1, 1893, babmce  unexpended 117.88 

{Amount  f eetimated)  required  for  completion  of  existing  project 66, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  5, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


• 


BKPOBT  OF  MR.  WILLIAM  PROCTOR  SMITH,  ASSIBTAin'  XNOnnBER. 

Baltimore,  Md.,  December  f9f  189S. 

CoLOifRL:  I  have  the  honor  to  report  the  following  operations  on  the  Improvement 
of  Qauley  River,  W.  Va.,  for  the  season  of  1892. 

Instructions  to  begin  work  were  received  on  the  20th  of  July.  On  the  22d  July 
the  aesistant  engineer  reported  at  Gai^ey  Bridge,  organized  a  force,  had  boats 
calked,  tools  sharpened,  property  moved  to  and  camp  established  [at  Twenty  Mile 
Creek,  5  miles  above  the  mouth  of  the  river,  and  began  the  work  on  the  26th  at  that 
point. 

This  work  consisted  in  removing  the  curvature'  from  the  waUs  at  the  head,  in 
widening  the  channel  at  the  lower  end,  and  in  taking  out  tbe  loose  stone  collected 
during  the  winter. 

The  work  was  commenced  at  this  point,  as  a  railroad  was  bein^  built  along  the 
river  bank,  and  the  contractors  were  constantly  throwing  stone  m  the  river  from 
blasting,  which  would  have  kept  the  men  in  danger  or  else  idle  too  much  of  their 
time  in  getting  out  of  the  way. 

On  the  31st  of  July  camp  was  moved  to  Mill  Shoal,  7i  miles  from  the  mouth  of 
Gauley  River,  and  work  was  begun  on  a  straight  channel  through  this  shoal  August 
1  and  completed  September  7. 

This  shoal  is  1,150  feet  in  length  and  the  channel  through  it  is  30  feet  wide  and  2 
feet  deep  at  ordinary  low  water,  and  was  made  by  removing  loose  rock,  solid  rock, 
bowlders,  sand,  and  gravel,  and  building  the  same  into  walls  on  either  side,  with 
wing  walls  at  the  head,  constructed  out  of  the  same  material  with  the  addition  of 
brurii.    The  length  and  other  dimensions  of  walls  are  as  follows: 
North  wall,  966  feet  long,  5  feet  wide,  and  3^  feet  high. 
South  wall,  920  feet  long,  5  feet  wide,  and  3  feet  high. 
North  wing  wall,  188  feet  long,  8  feet  wide,  and  3  feet  high. 
South  wing  wall,  470  feet  long,  8  feet  wide,  and  2  feet  high. 
September  8  and  9,  improved  two  shoals  immediately  below  Mill  Shoal,  and  on  the 
10th  moved  camp  to  Tritts  Shoal  above  the  mouth  of  Little  Elk  Creek,  and  9|  miles 
fh>ro  Gauley  Bridge,  from  which  place  work  at  all  the  shoals  above,  except  one,  was 
done. 

At  Tritts  the  straight  high- water  chute  was  deepened,  the  walls  were  strength- 
ened, and  wing  walls  792  feet  in  length  were  built  at  the  head,  completely  cutting 
off  the  water  n'om  the  crooked  channel  in  use  heretofore. 

At  Upper  Shoal,  10|  miles  above  the  mouth  of  the  river,  new  walls  were  built  157 
feet  in  length. 

'  September  24,  finished  Little  Ledges,  12^  miles  above  the  mouth  of  the  river. 
Two-thirds  of  this  work  was  blasting.  Two  hundred  and  ninety-six  feet  of  new 
walls  were  built  here. 

September  26,  moved  the  force  downstream,  doiqff  some  work  at  the  channels 
along  the  line.  September  27,  camped  at  Long  Shoal,  3^  miles  above  the  month  of 
the  stream,  and  next  day  went  to  work  removing  loose  rock  from  the  channel,  of 
which  a  considerable  quantity  had  accumulated,  particularly  at  the  foot  of  the 
chute. 

Continuing  downstream,  210  feet  of  new  wall  were  built  at  Durdens  Ripple,  and 
the  west  mam  wal^at  Durdens  Rock  increased  in  length  and  a  wing  wall  built  at 
its  head.    Total  length  of  new  walls  here  378  feet. 

The  channel  at  Kincaid  Shoal,  2\  miles  above  the  mouth  of  Gauley  River,  was 
widened  to  30  feet  throughout  its  length  of  525  feet. 

At  Big  Creek,  If  miles  above  the  mouth  of  Gauley,  the  channel  was  vddened 
throughout  its  lenghth  and  ^X)  feet  of  new  walls  were  ouilt. 
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At  Humphrey B  Shoal,  one-fooxth  mile  below,  some  blasting  waa  done.  At  Bnck 
Ford,  two-thirds  of  a  mile  above  month  of  stream,  the  channel  was  widened  10  feet 
throughout  its  length  of  120  feet.  This  work  is  solid  rook,  the  material  from  which 
was  built  into  a  wall  155  feet  long. 

At  Scrabble  Creek  Ledges  anew  channel  was  made  near  the  left  bank  of  the  river, 
100  feet  in  length,  30  feet  wide,  and  2  feet  deep,  through  solid  rock,  which  gave 
material  for  140  feet  of  walls.  The  old  crooked  chute  was  closed  up  with  a  wing 
dara  to  throw  all  of  the  water  into  the  new  channel. 

The  work  was  closed  out  on  the  22d  of  October  by  making  a  chute  35  feet  m  width 
by  blasting  out  bowlders  at  the  bridge  pier  near  the  mouth  of  the  river. 

On  the  24th  of  October,  1892,  the  property  was  stored  with  J.  H.Miller,  jr., at 
Gauley  Bridge,  W.  Va. 

Twenty-seven  shoals  were  improved  this  year,  givin|;  a  good  channel  from  the 
month  of  the  river  to  the  first  shoal  in  the  Roughs,  a  distance  of  12^^  miles,  30  feet 
wide  and  2  feet  deep  at  ordinary  summer  water. 

The  time  from  the  finishing  of  the  actual  work  in  tlie  river  to  November  12  was 
occupied  in  measuring  up  the  work  of  the  season  and  in  making  sketches  of  the 
points  at  which  the  principal  work  was  done. 

Five  thousand  and  thirty-four  feet  of  new  walls  were  built,  7rom  3  to  8  feet  wide 
and  from  1  to  6  feet  high. 

Two  hundred  and  fifty-six  holes  were  drilled  to  an  average  depth  of  1^  feet  anil 
266  blasts  were  fired.  Four  thousand  four  hundred  and  fort> -five  cubic  yards  of 
loose  rock  and  bowlders  and  263  feet  cubic  yards  of  solid  rock  were  removed  at  a 
cost  of  45  cents  per  cubic  yard  for  the  former  and  $1.46  for  the  latter. 

For  details  reference  is  made  to  table. 

Two  hundred  pounds  of  No.  BB  JEtna^  powder,  35  per  cent  nitroglycerine,  1,200 
feet  of  double-ta^ed  fuse,  and  250  primers  were  used  during  the  season. 

Out  of  79  working  days  only  6  were  lost. 

The  average  number  of  men  employed  per  day  of  eight  hours  was  a  fraction  less 
than  14.  The  wages  per  day  of  eight  hours  to  September  19  was  $1.20;  after  that, 
$1.50  was  paid  on  account  of  colder  weather.    It  rained  more  or  less  on  14  days. 

Highest  gauge  reading,  1.75  feet  above  zero,  and  lowest,  2.1  feet  below;  this  being 
the  lowest  point  ever  known  to  have  been  reached.  The  water  was  very  low  nearly 
all  of  the  working  period ;  there  was  really  but  one  rise  and  that  was  only  3  feet. 

It  was  very  warm  in  July  and  August.  Some  days  the  thermometer  read  98"  in 
the  shade. 

By  observations  made  October  6  in  the  new  straight  channel  at  Mill  Shoal,  7^ 
miles  above  the  mouth  of  the  river,  the  fall  through  which  is  5.5  feet  as  taken  with 
a  Locke  level,  when  the  river  was  1.4  feet  below  ordinary  low  water,  the  velocity 
was  found  to  be  2.72  miles  per  hour  and  the  quantity  69.5  cubic  feet  per  second. 

November  10  the  river  raised  sufficiently  for  boats  to  run  and  two  of  them  began 
to  carry  down  lumber.  There  are  six  of  these  boats  in  all;  the  largest  80  feet  long, 
8  feet  wide,  and  drawing  17  inches  when  loaded  with  15,000  feet  of  lumber. 

Fonr  million  feet  of  lumber,  500,000  feet  of  logs,  and  750,000  staves  are  ready  to 
come  out  as  soon  as  the  boats  can  carry  them. 

One  small  skiff  was  purchased  and  two  rock  boats  were  built,  20  feet  long,  5  feet 
wide,  15  inches  deep,  and  decked  over  with  l^-inch  oak  .plank  at  a  cost  of  $20.33 
each.  The  Chesapeake  and  Ohio  Railway  has  graded  a  branch  <road  frt)m  the 
main  line  on  the  south  side  of  New  River,  crossing  New  RLver  by  a  bridge  at 
Narrow  Falls,  1  mile  above  the  mouth  of  Gauley  River,  thence  down  New  River  to 
Gauley  River,  and  np  the  east  bank  of  same  5  miles  to  the  month  of  Twenty  Miles 
Creek. 

At  this  point  the  company  is  building  the  masonry  for  a  deck  bridge  618  feet  long 
of  six  spans,  103  feet  each  from  center  to  center  of  piers,  and  98  feet  clear  span  at 
the  top. 

This  bridge  crosses  over  the  low- water  channel,  with  the  1)ridge  and  channel  botli 
on  Curves. 

By  your  direction  the  assistant  engineer  looked  after  the  oonstmotion  of  the  sama 
to  see  that  it  was  put  np  in  conformity  with  the  instructions  from  the  War  Depart- 
ment. With  this  authority  it  was  seen  to  that  the  company  gave  a  60-foot  channel 
between  the  piers,  the  axis  of  which  was  30  feet  perpendicular  distance  from  the 
dangerous  angles  of  the  piers.  These  channel  piers  were  built  on  a  skew  of  forty 
from  the  tangent  of  the  biidge,  to  give  sufficient  width  of  waterway. 

Instructions  have  been  given  this  company  that  all  material  taken  from  the  pits 
du^  for  foundations  shall  either  be  thrown  back  into  the  pits  or  removed;  that  a 
sluice,  made  to  turn  the  water  whilst  building  the  masonry,  be  filled  np,  and  that 
about  8  inches  of  gravel  at  the  former  site  of  sluice  dam  be  taken  out.  This  was 
not  done,  owing  to  a  rise  in  the  stream  on  the  19th  of  November,  but  will  he  attended 
to  as  soon  as  the  water  falls. 
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Tlie  piers  are  all  well  above  higli  water,  but  only  the  foundation  for  tlie  wett 
abntment  is  built  and  nothing  but  the  pit  dug  at  the  east  abutment. 

Tlie  Kanawha  and  Ohio  Railroad,  from  Charleston,  W.  Va.,  up  the  north  side  of 
tbe  Kanawha  River,  is  nearly  finished  as  to  grading  and  masonry. 

Iliis  road  crosses  the  Gauley  River  at  its  mouth,  155  fieet  below  the  piers  of  an  old 
biimt  bridge  of  the  James  River  and  Kanawha  turnpike,  and  makes  a  Junction  witii 
tbe  Cbesapeake  dr  Ohio  Railway,  about  1,000  feet  from  the  east  bank  of  the  stoream, 
and  tbere  stops. 

Tbis  company  is  building  the  masonry  of  a  through  bridge  at  this  point  623  feet  in 
lenj^Ctb.  Three  spans  171  f^t  from  center  to  center  of  niers  and  two  spans  of  56  feet 
from  same  points.  The  assistant  also  looked  after  the  building  of  this  bridge.  One 
abutment  and  three  piers  are  finished  and  the  other  two  are  well  above  hi^  water. 
Tbis  railroad  work  consumed  the  remainder  of  the  month  of  November  after  the 
river  ivork  was  completed. 

In  bailding  these  roads  the  contractors  blasted  considerable  quantities  of  rook 
into  tbe  river  and  channels  and  also  threw  a  quantity  of  timber  into  the  same,  which 
bavo  all  been  removed  and  now  the  channels  are  free  from  obstructions. 

Tbe  month  of  December  was  devoted  to  office  work,  as  follows :  In  collecting  data 
for,  and  in  writing  this  report.  In  tabulating  the  detail  work  for  the  season.  In 
makings  maps  or  sketches  of  the  two  railroad  bridges  and  tracings  of  the  same. 
Tbe  Cbesapeake  &  Ohio  sketch  is  made  to  a  scale  of  20  feet  to  the  inch  and  the 
Kanawrba  &  Ohio  s'ketch  to  a  scale  of  50  feet  to  the  inch.  Each  sketch  shows  the 
relation  of  the-channels  to  the  piers. 

In  putting  the  general  location  of  these  railroads  and  bridges  on  a  map  of  Gauley 
River,  in  the  Baltimore  office,  made  in  1891,  to  a  scale  of  800  feet  to  the  inch.  And 
in  showing  the  work  done  in  the  river  this  season^  on  the  same  map.  ^ 

Respectfully  submitted. 

Wm.  Pboctob  Smith, 

A$8idtant  Engineer, 
Col.  WnxiAM  P.  Craighill, 

Engineer  Corps,  U,  S.  A. 


Table  ehawing  ike  details  of  work  on  (he  improvement  of  GauUy  River,  Weet  Virginia, 

during  the  eeaeon  of  189S. 


Kune  of  shoal. 


Distance 
from 

inotith  of 
Gauley 
Kiver. 


Junction   of  New   and   Ganley 
River. 

Scrabble  Creek 

Back  Ford ^ 

Humphreys 

Big<>eek 

Pool 


.     0 


Winding...... 

Klnoaid. 

DordenBook 

Dnrden  Bipple 

Long 

Twenty  If  ile 

Twenty  Mile  (first  ab4»ve). . . 
Twenty  Mile  (second  above) 
Twenty  Mile  (third  Abovo)  . . 

Fosters 

Fosters  (first  above) 

Fosters  (second  above) 

Fosters  (third  above) 

MiU 

Choroh  Hollow 

Shnms 

TritU 

Fold 

Laurel 

Upper 

Little  Ledges 


Total 


2| 
3 

10 

lOi 
12* 


Length 
of  new 
walls. 


Fett. 


140 
131 
6 
804 
143 


44 

148 
210 


Length  o; 
drilling. 


J 


Feet 


50  I. 


10 


200 
75 
56 


2,544 
25 


553 
100 


I. 


296 


5,034 


9 

146 

88 

8 

24 


Blasts. 


5 
51 


36 


367 


No. 


90 

56 

0 

4 


Holes 
driUed 


1 

4 

53 


44 


266 


No. 


90 

56 

6 

3 


Loose 
rock  and 
bowlders. 


Cu.ydt, 


3 
51 


40 


256 


82 

41 

5 

U5 

250 

84 

372 

237 

68 

26 

25 

235 

10 

23 

76 

1,773 

108 

88 

250 

10 

125 

230 

212 


Solid 
rock. 


4,445 


Ou.yd». 
21 

80 
55 

8 


50 


49 


263 
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BBPOBT  OF  MR.  WILLIAM  PROCTOR  SMITH,  AB8I8TA2IT  RKQUrKXR. 


Oaulbt  Bridgb,  W.  Ya.,  Jni^  5,  we, 

Colonxl:  I  have  been  up  Gauley  River  from  its  mon^  to  the  first  bIhmI  ii  4 
Ronffbs,  12^  miles,  and  have  to  report  as  follows: 

I  loond  the  work  in  good  condition  from  the  bridge  to  Long  Shoal,  3^  miles,  at  ih 
head  of  which,  for  a  distance  of  180  feet  and  400  feet  lower  down  on  the  west  vi^ 
for  a  distance  of  75  feet  the  ice  has  flattened  the  wall,  rednclng  its  bei|^t  abe«t  ( 
inches,  and  at  the  middle  of  the  wing  wall  there  is  a  break  of  &  feet. 

At  Twenty  Mile  Creek,  5  miles  from  month  of  stream,  abont  200  feet  of  the  Ww 
end  of  the  left  waU,  going  up  stream,  has  had  abont  6  inches  of  stone  remorcd. 

Work  all  eood  from  the  above  point  to  Mill  Shoal,  8  miles  from  the  bridgn,  at  tk 
foot  of  which  a  shoal  has  been  formed  the  width  of  the  channel  (30  feet)  So  feet  a 
length  and  1  foot  deep,  caused  by  the  washing  out  of  tiie  loose  rook,  sand,  and  giavtL 
from  the  newly-made  channel,  the  depth  of  water  in  the  chute  has  been  iarw— ri 
proportionately. 

On  the  south  wall,  250  feet  from  the  lower  end,  the  ice  has  reduced  the  heig^  if 
the  waU  abont  1  foot  f<^  a  depth  of  75  feet;  this  makes  no  difference,  howeTsca 
to  the  water  in  the  channel,  for  the  wall  was  built  merely  to  use  up  the  msttgiW 
removed  frt>m  ^e  channel,  and  not  to  hold  up  the  water. 

At  the  head  of  the  wall  on  the  north  side  for  a  distance  of  160  feet  a  break  b» 
been  made,  ayeraging  a  depth  of  9  inches,  still  leaying,  howoTer,  about  2  feet  of  wiL 
to  hold  up  the  water  and  tnni  it  into  the  chute. 

The  wing  walls  seem  to  be  intact.  Some  loose  stone  in  tiiis  channel,  but  not  si^ 
fident  to  stop  boats,  the  shoal  at  the  lower  end,  however,  is  an  obstruction. 

NotVithstandine  the  breaks  1  found  plenty  of  water  in  the  channeL 

Work  all  in  good  shape  from  mill  to  upper  shoaL  10|  miles  from  the  mouth  of  Gsa- 
ley:  here  the  walls  are  flattened  and  spread  somewna^  but  they  are  stiU  hi^lweiMm^ 

from  Upper  Shoal  to  first  Shoal  in  the  Roughs,  the  end  of  the  channel  woik,  eveiy- 
thing  was  in  good  condition. 

River  about  3  feet  above  sero  or  ordinary  low  water  and  slightly  muddy. 

Four  bateaux  and  flat  boats  are  canying  lumber  down  frt>m  Mill  Shoal  and  poiiti 
below. 

Ton  will  notice  that  nearly  all  of  the  damage  was  done  at  shoals  at  the  foot  of  Loaf 
Pools,  where  the  ice  could  form  and  gorge— and  too,  that  the  work  was  done  last  siah 
mer  and  is  therefore  new  and  more  ukely  to  suffer.    I  think  the  damage  Tery  sh^ 
considering  the  heavy  gorges  oY  13  feet  of  ice  reported. 
Res^tfhUy, 

Wm.  Proctor  Sum. 

CoL  William  P.  Craighill^ 

Enffineer  Carp$,  U.  a.  A. 


Commercial  $tatUHo$  for  Gauleff  Biter,  We$i  Virginia, 


Year  ending 
June  30— 


1888 
1889 
1890 
1891 
1892 
189S 


Saw  logs. 


Feet. 
091,800 
890,400 
S84,800 
384,700 
261, 170 
802,000 


Lumber. 


Feet. 
2,535.300 
3, 615, 000 
4,452,500 
4,701,300 
5,249,200 
5,470,000 


SUves. 


177,400 
274,200 


100,000 

1,200,000 

113,700 


RhlngUa. 


111.000 
75,000 


TODDRgO 

timber. 


7.121 
9.491 
9,676 
10.347 
9,527 
9,457 


Prodnce, 
etc 


Total 

frovu 

Gaoley. 


96 
78' 
90  I 

108  I 
U4 


7,151 

9. 

9, 

10. 
9. 
9,671 


APPENDIX  H  H— BEPOBT  OF  COLOXEL  CBAIQHILL.   2603 

H  H  5. 

rMPROVEMENT  OF  NEW  RIVEE,  VIRGINIA  AND  WEST  VIRGINIA. 

There  has  been  no  work  on  this  river  in  the  year  ending  June  30, 1893. 
The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving New  Eiver,  Virginia  and  West  Virginia: 


August  U,  1876 $15,000 

June  18,1878 15,000 

March  3, 1879 12,000 

June  14,1880 24,000 

BlMch  3,1881 24,000 


AnguBt2,1882 $12,000 

August  5,1886 10,000 

Total 112,000 


Money  statement 

July  1, 1892, balance  unexpended $2,341.79 

July  1, 1893,  balance  unexpended 2,341.79 

i  Amount  (eetimated)  required  for  completion  of  existing  project 159, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


APPENDIX  1 1. 


IMPROVEMENT  OF  CERTAIN  RIVERS  IN  KENTUCKY  AND  WEST  VIRGINU. 


REPORT  OF  MAJ,  /).  fT.  LOCKWOOD,  CORPS  OF  EXGIXEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1893,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEBiCKNTS. 


1.  Tradewater  River,  Kentucky. 

3.  Lock  No.  2,  GreoD  River,  at  Ram»ey, 

Ky. 

8.  Green  River  above  month  of  Big  Bar- 
ren River,  Kentucky. 

4.  Operating  and  cart*  of  locks  and  dams 

on  Green   and  Barren  rivers,  Ken- 
tucky. 

5.  Rongh  River,  Kentucky. 

6.  Kentucky  River,  Ken  tuck  v. 

7.  Operating  and  care  of  locks  and  dams 
on  Kentucky  River,  Kentucky. 


9.  Big  Sandy  River,  West  Virginia  and 
Kentucky. 

10.  Levisa  Fork  of  Big   Sandy   River, 

Kentucky. 

11.  Tug  Fork  of  Big  Sandy  River,  West 

Virginia  and  Kentucky.  - 

12.  Guyandotte  River,  West  Virginia. 

13.  Little    Kanawha  River,   West  Vir- 

ginia. 

14.  Operating  and  care  of  l^^ck  and  dam 

on    Little  Kanawha  River,   West 
Virginia. 


8.  Licking  River  between  Fanners  and     15.  Buckhannon  River,  West  Virginia. 
West  Liberty,  Kentucky.  I 

EXAMINATIONS. 

16.  Licking  River,  Kentucky.  I  17.  Bar  at  Junction  of  Big  Sandy  and 

Ohio  rivers. 


United  States  Engineer  Office, 

Cificinnati,  Ohio,  July  10^  1893. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
on  work  under  my  charge  at  the  close  of  the  fiscal  year  ending  June 
30,  1893. 

First  Lieut.  Wra.  L.  Sibert,  Corps  of  Engineers,  was  on  duty  under 
the  direction  of  this  office  up  to  August  18, 1892. 

First  Lieut.  Jas.  J.  Meyler,  Cori)s  of  Engineers,  has  been  on  duty 
from  October  19,  1892,  and  First  Lieut.  H.  E.  Waterman,  Corps  of 
Engineers,  since  May  10,  1893. 

Very  respectftilly,  your  obedient  servant, 

D.   W.  LOCKWOOD, 

Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

CAie/*  of  Engineers,  U.  S.  A. 

3606 
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III. 

IMPROVEMENT  OP  TRADEWATER  RIVER,  KENTUCKY. 

The  Tradewater  is  a  tributary  of  the  Ohio  and  empties  into  it  71 
miles  below  EvansviQe,  Ind. 

The  project  for  the  improvement,  adopted  in  1881,  contemplftted 
originally  the  removal  of  obstmctions,  such  as  bars,  snags,  etc,  so  as 
to  open  up  to  navigation  22  miles  of  the  river  by  forming  a  channel  with  a 
minimum  width  of  40  feet  and  a  minimum  depth  of  2^-  feet  for  six 
months  in  each  year.  The  survey  upon  which  the  project  was  baaed 
covered  41  miles  of  the  river,  and  the  scope  of  the  work  has  been 
extended  to  embrace  this,  although  the  depth  of  2^  feet  can  only  be 
secured  for  about  five  months  each  year  in  the  upper  portion. 

The  river  has  been  thoroughly  gone  over  from  its  mouth  to  the  upper 
limit  of  the  improvement,  41^  miles  above,  aM  whUe  ttie  improvement 
is  not  permanent,  the  obstructions  to  navigation,  such  as  snags,  sankes 
logs,  etc.,  being  liable  to  reform  after  each  high  water,  no  further  impro- 
priation at  the  present  time  is  deemed  requisite,  as  the  unexpmded 
balance  from  former  appropriations  will  be  sufficient  for  the  ensuing 
fiscal  year. 

APPROPBIATIOiro. 

March  3. 1881 $3^(00 

August  2, 1882 3,500 

July  5, 1884 2,009 

Augusts,  1886 2,000 

August  11, 1888 g 

Total 16, 

Money  statement. 

July  1, 1892,  balance  unexpended 9907.10 

June  30, 1893,  amount  expended  durmg  fiscal  year 145.75 

July  1, 1893,  balance  unexpended 76LS 

Note. — ^It  has  been  impossible  to  obtain  any  commercial  statistioa. 


II  3. 

RECONSTRUCTION  OF  LOCK  NO.  2,  GREEN  RIVER,  AT  RUM8EY,  KT. 

REBUILBINa  LOOK  NO.  2. 

In  the  deficiency  act  of  March  3, 1893,  an  appropriation  of  $^,000 
was  made  for  rebuilding  Lock  No.  2,  Oreen  Biver.  A  project  and  «ti- 
mate  for  the  expenditure  of  this  amount  was  submitted  under  date  of 
March  23, 1893,  and  approved  April  12, 1893. 

As  the  amount  appropriated  is  insufficient  to  complete  the  lock,  it  Ja 
proposed  to  build  the  upper  end  this  season  and  replace  the  dam  ho  as 
to  make  everything  safe,  and  then,  when  sufficient  money  has  be^ 
appropriated,  to  complete  the  whole  work. 

If  possible,  navigation  will  not  be  interrupted*  as  the  new  lock  will 
be  located  on  the  river  side  of  the  old  one.  But  it  is  doubtful  if  the  head 
of  the  old  riv€a*  wall  will  stand  when  the  support  of  {^e  dam  is  with- 
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drawii ;  should  this  tarn  oat  to  be  trae,  then  navigation  will  have  to  be 
closed  at  this  x>oint  ontil  the  new  lock  is  completed.  As  it  woald  be 
4lifficult  to  eonstract  a  cofiferdam  against  a  head  of  14  feet,  in  addition 
to  the  nataral  head  in.  the  lower  pool,  it  is  proi>08ed  to  eonstract  an  aaxil- 
iary  dam  above,  or  part  of  the  old  dam,  so  as  to  gain  safficient  distance 
upstream  for  the  head  of  the  lock  and  the  eoft'er  sorroauding  it.  In 
this  way  the  latter  will  be  entirely  in  the  lower  pool. 

On  accoaut  of  high  water  but  little  has  been  done  so  far  this  year 
beyond  making  the  necessary  preparations  for  commencing  work.  The 
eKtimated  cost  of  this  ipiprovement  is  $170,000,  and  with  the  balance 
of  the  estimate,  $105,000,  it  can  be  completed  in  one  season. 

Abtfraei  of  oontraots  far  rebuilding  Lock  No,  ;f,  Green  River,  Kentmokyf  in  force  during 

fke  fiscal  jfear  ending  June  SO,  189S, 


Ck>n  tractors. 

Kfttare  of  coatraot. 

Date. 

To  expire. 

Elffcnninnn  &,  Hollerbaoh ............... 

Fnmishinir  stonA........... 

H*7  18,1898 
May  23,1883 

Sept  30, 1803 
Sept.  30,1898 

J.B.  Sueed  Sc  Co 

Fnmishiiur  comeut 

APPROPRIATIONS. 


Mai'ch3,1893 $66,000 


Money  statement 

Amoant  appropriated  by  act  approved  March  3, 1893 $66,000.00 

June  30, 1893,  amoant  expended  during  lUoal  year 1,645.39 


July  1, 1893,  balance  unexpended 

July  1, 1893,  outotanding  liabUities $1,176.42 

July  1, 1893,  amount  covered  by  uncompleted  contracts «     27, 086. 28 


63,354.61 


28, 262. 70 


July  1, 1893, balance  available 35,091.91 


Amount  f  estimated)  required  for  completion  of  existing  project 105, 000. 00 

I  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  105, 000. 00 
^  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  ofpropoeaU  received  and  opened  Map  8, 189S,  by  Maj,  D,  W,  Loohwood,  Corpe  of 
Engineers^  for  furnishing  stone  for  improving  Green  River,  Kentucky ,  rebuilding  Took 
No.S. 


Vo. 


Kame  end  addrene  ot  bidder. 


E{g«DiDeiiii  &  HoIIerbmch,  BTansTllle,  Ind 
Pairick  H.  Sweeney,  Jefiereonville,  Ind  . . . 


Special 

stone, 

212.71 

cnbic 

yarda. 


Cut  Cat 

stone,        stone, 

dressed  i   quarry 

face,  406  \  faoei  440 

cubic         cnbic 

yards        yards. 


stone, 

1,600 

cnbie 

yards. 


Pwcu.yd.  Percu.ydJPereu.yd.Pertu.yd 


fl8.00 
17.75 


$13.00 
13.75 


$1L00 
1L75 


17.00 
7.75 


TotaL 


$25,068.78 
36,845.60 


Contract  awarded  to  Eigenmann  ^  Hollerbach. 
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Abstract  of  proposal  received  and  opened  May  8,  1893,  hy  Maj,  D,  W, 
of  JCvgineerSg  for  fumiehing  cement  for  improving  Qreen  Mwer^  Kentmek^ — re^wiUm§ 
Lock  No.  2, 


No. 

* 
Kame  and  address  of  bidder. 

1,560  bar. 
reisAm«ri- 
oaniuUural 

cement. 

T«t^ 

1 

• 
J.  B.  Sueed  &,  Co..  Lonisville.  Kv.... 

Ptbrnrr^, 
$1,344 

IS.  017.  H 

Contract  awarded  J.  B.  Speed  &  Co. 


Note. — For  commercial  statistics  and  list  of  boata,  see  report  for  Opermting  a»d 
Core,  etc.,  Green  and  Barren  rivers,  Kentucky. 


U  3. 

IMPROVEMENT  OF  GREEN  RIVER,  KENTUCKY,  ABOVE  MOUTH  OF  BIO 

BARREN  RIVER  (LOCK  No.  5). 

* 

The  river  and  harbor  act  of  July  13, 1892,  contained  the  following: 

Improving  Green  River,  Kentucky,  above  the  mouth  of  the  Big  Barren  River,  for 
Lock  No.  5,  according  to  report  and  recommendation  of  Mi^.  D.  W.  Lock  wood. 
Corps  of  Engineers,  U.  S.  Army,  submitted  August  11,  1891,  $50,000. 

This  work  having  been  assigned  to  me  by  Department  letter  of  Jolr 
14, 1892,  calling  for  a  project  for  expenditure  of  the  amount  appropri^ 
ated  under  date  of  July  25, 1892, 1  had  the  honor  to  state  as  follows: 

Before  any  definite  project  can  be  submitted  it  will  be  necessary  to  locate  the  site 
of  the  lock,  as  the  old  locations  have  been  but  approximate.  This  wiU  be  done  at 
an  early  date,  when  plans,  etc.,  for  the  lock  and  dam,  together  with  plats  of  land 
required,  will  be  submitted  for  approval. 

A  location  for  this  lock  was  originally  selected  by  Mr.  AJonzo  Liver- 
more,  State  engineer  of  Kentucky,  about  fifty  years  ago.  The  point 
selected  was  at  Floyds  Landing,  20J  miles  above  Lock  No.  4,  Green 
Ei ver.  In  1879  an  examination  was  made  l>y  Mr.  K.  H.  Fitashogh,  onder 
the  orders  of  the  late  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engi- 
neers, with  a  view  to  selecting  a  site  for  this  lock,  and  he  adopted  the 
selection  made  by  Livermore,  with  an  alternate  location  just  below  the 
mouth  of  Bear  Creek. 

The  Upper  Green  runs  through  a  sandstone  country  imd  the  stream 
has,  in  most  places,  eroded  for  itself  a  deep  channel;  as  a  consequence* 
rock  is  found  only  at  a  considerable  depth  below  the  water  Bxirf^ce^  and 
in  many  places  borings  to  a  depth  of  over  20  feet  develop  only  sand 
and  gravel. 

The  selection  at  Floyds  Landing  would  place  the  lock  against  an 
almost  perpendicular  cliflf,  in  very  deep  water,  and  was  not  deemed 
suitable  on  that  account,  as  it  would  be  impossible  to  set  the  land  wall 
of  the  lock  inside  the  ordinary  bank  line,  and  the  spill  of  the  dam  would 
be  necessarily  short.  The  alternate  selection  of  Mi*.  Fitzhugh,  bebv 
the  mouth  of  Bear  Creek,  would  necessitate  a  gravel  foundation  for 
both  lock  and  dam,  and,  besides,  the  natural  banks  in  the  vicinity  m« 
not  above  high  water  on  either  side. 

Investigations  were  started  to  determine  the  fitness  of  a  location 
near  Honakers  Ferry,  but  the  lateness  of  the  season  and  high  water 
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provented  a  definite  conclusion  being  reached.  I  believe  this  latter 
locality  the  most  favorable  of  any  in  the  vicinity.  The  final  selection 
will  be  made  as  soon  as  the  river  reaches  a  low  stage. 

I  would  state  that  the  final  cost  of  the  work  would  be  much  jreduced 
if  sufficient  money  could  be  appropriated  to  at  least  complete  the  lock 
and  abutment  in  one  season. 

APPROPRIATION. 

JulylS,  X892 $50,000 

Money  statement. 

Amount  appropriated  by  act  approved  Jnly  13.1892 $50,000.00 

June  30,  1893,  amount  expeuued  during  fiscal  year 596. 02 

July  1, 1893,  balance  unexpended 49,403.98 


t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Note. — For  commercial  statistics  and  list  of  boats,  see  report  for  Operating  and 
Care,  etc..  Green  and  Barren  rivers,  Kentucky. 


II  4. 

OPERATING  AND  KEEPINO  IN  REPAIR  LOCKS  AND  DAMS  ON  GREEN  AND 

BARREN  RIVERS,  KENTUCKY. 

The  United  States  acquired  possession  of  the  locks  and  dams  Decem- 
ber 11, 1888,  by  purchase  of  the  unexpired  lease  of  the  Green  and  Bar 
ren  River  Navigation  Company,  the  legislature  of  the  State  of  Ken- 
tucky having  ceded  them;  with  lands  and  appurtenances  pertaining 
thereto,  to  tiie  United  States  upon  conditioii  that  the  latter  should 
extinguish  the  claim  of  the  Navigation  Company  to  take  tolls  and  to 
exercise  control  over  said  rivers. 

At  the  time  of  acquiring  possession  four  of  the  locks  were  being 
operated,  to  wit,  Nos.  1, 2,  and  4,  Oreen  River,  and  No.  1,  Barren  River. 
The  river  wall  of  No.  3,  Green  River,  was  down,  having  fallen  into  the 
river  about  the  first  of  the  year.  Both  walls  of  No.  2  were,  arid  had 
been  for  years,  in  a  dilapidated  cotidition,  the  land  wall  being  prevented 
from  tumbling  into  the  pit  only  by  reason  of  being  anchored  back  to 
cribs  filled  with  stone.  At  No.  1,  Barren,  the  grillage  upon  which  the 
walls  rested  had  been  undermined  at  the  lower  end  of  the  hand  wall,  so 
that  the  wall  was  badly  cracked  and  appeared  liable  to  yield  at  any  time. 
The  dams  were  nearly  all  in  bad  condition,  the  timber  of  the  downstream 
slopes  being  badly  decayed. 

The  walls  at  No.  3,  Green,  and  No.  1,  Barren,  were  completed  in  time 
to  reopen  the  river  to  through  navigation  November  10,  1890.  The 
dams  of  No.  1,  Barren,  and  No.  2,  Green,  have  been  rebuilt  entirely  from 
the  crests  forward,  and  the  latter  has  been  straightened  by  taking  out 
the  break  in  direction  that  formerly  existed,  and. which  made  a  forebay 
for  logs  for  a  small  mill  on  the  abutment  side  of  the  river.  This  dam 
now  extends  directly  across  the  river  from  the  lock.  The  old  guide- 
cribB  at  upper  and  lower  entrances  of  the  locks  had  become  useless  by 
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reason  of  their  tumbled-down  condition;  these  have  been  rebuilt,  and 
the  amount  of  dredging  required  after  every  rise  has  been  materially 
lessened.  The  areas  immediately  behind  the  land  walls  of  locks  have 
been  graded  and  paved,  the  United  States  land  sown  with  grass  seed 
and  fen<!lBd  in.  Eight  lock-keeper's  dwellings  have  been  built  and  two 
old  ones  put  in  thorough  repair.  At  Lock  No.  3  there  has  been  an  ex- 
tensive cutting  away  of  the  bank  just  below  the  lock.  The  lower  guide 
crib  at  this  point  will  have  to  be  extended,  and  it  is  proposed  to  con- 
struct two  or  three  short  spur  dikes  below,  extending  to  top  of  bank, 
to  stop  further  erosion. 

An  appropriation  of  $65,000  having  been  made  in  the  last  river  and 
harbor  bill  for  rebuilding  Lock  Ko.  2,  work  has  been  commenced,  and 
the  building  of  this  lock  will  insure  continuous  navigation  between  the 
Ohio  and  Bowling  Green. 

It  has  been  the  practice  for  years  for  boats  to  enter  the  locks  from 
below  during  very  low  water,  drawing  more  water  than  there  was  on 
the  lower  miter  sill,  particularly  at  No.  1,  Oreen.  At  times  hours 
would  be  spent  backing  in,  only  a  few  feet  being  made  at  a  time  as  the 
motion  of  tiie  wheel  would  soon  lower  the  water  in  the  chamber.  The 
boat  would  thus  drag  her  whole  length  over  the  miter  sill.  Hereafter, 
however,  boats  will  not  be  permitted  to  enter  a  lock  drawing  more 
water  than  there  is  on  the  sills. 

During  a  part  of  the  year  Lock  No.  2  was  closed  except  for  the  pas- 
sage of  rafts  and  barges,  and  these  were  hauled  through  by  hand,  no 
one  being  permitted  to  stay  on  them.  At  present  craft  of  every  kind 
are  permitted  to  go  through,  but  no  one  is  permitted  to  stay  on  board 
during  the  passage  through  the  lock. 

During  the  early  part  of  June  a  rise  occurred  in  Oreen  Eiver  which 
overflowed  the  bottom  lands.  The  wat<er  staid  up  for  some  time  so  that 
the  banks  were  thoroughly  saturated,  and  as  a  result  many  land  slides 
have  occurred,  particularly  in  pools  1  and  2.  The  &  miles  of  river  below 
Lock  No.  2  are  now  almost  impassable. 

The  weight  of  the  trees,  now  in  foil  foliage,  caused'  the  weakened 
banks  to  give  away,  and  this  trouble  was  increased  by  the  wind. 

For  a  detailed  account  of  work  done  during  the  past  year,  attention 
is  respectfiilly  invited  to  the  report  of  Lieut.  J.  J.  Meyler,  Corps  of 
Engineers,  appended  hereto. 


LeoBes  in  force  f 

or  year  ending  June  SO,  189S, 

• 

Location. 

Lessee. 

Date. 

To  expire. 

Tjock  No.  2.  Oreen 

Livers  &  Welbom 

Jan.    1,1892 
JsB.    1,1802 
JiUy   1,1878 

Jan.     1. 1012 

XjOok  17^0.2, Green 

James  Gate 

Jan.     1, 1912 

Lock  No.  1.  Barren 

AVilliam  Boulton 

July    l,ll»8 

Oollectume  for  Green  and  Barren  rivere  for  year  ending  June  SO,  189S, 


Lessees. 


Bryant  &  Nail 

Livers  St  Welbom. 

James  Gate 

O.  n.  Hemeuway . . . 
Hndnall  &.  Gole.... 
William  Boulton  .. 


Location. 


Lock  No.  2,  Oreen  River . . 

do 

do 

Lock  No.  3,  Green  River. . 
Lock  No. 4,  Green  River.. 
Lock  No.  1,  Barren  River. 


Snl]tJeot. 


Land  and  water  power. 
do 


.do 
.do 
.do 
.do 


Amount 
collected. 


9150.00 
100,  (« 
100.00 
47.02 
150.  CO 
150.00 


The  lenses  with  Bryant  Sl  Nail,  G.  D.  Hemenway,  and  Hndnall  &,  Cole  are  verbal 
ones  made  from  year  to  year. 
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APPROPRIATIONS. 

AaguBt  11, 1888,  for  pimbaae $135,000.00 

ALL0TMKNT8. 

January  4, 1889 .* $187,112.00 

July  20,1889 139,110.00 

July  17, 1890 53,783.47 

July  16,1891 77,807.26 

July  15,1892..., 46,264.26 

Total 484,076.99 

Detailed  itatement  of  expeuBfS  incurred  in  preeerving  and  maintaining  navigation  on  that 
portion  of  the  Green  and  Barren  riven,  Keninokg,  improved  k$  lowe  and  dame  during 
thejieeal  year  ending  June  SO,  189S» 


Months. 


1802. 

Jnly 

AngiiAt .  .^. . 
Sepioiubvr . . 

Oetober 

Kovembwr . . 
December... 

1893. 

Jaanary .... 
February . . . 

HMroh 

April 

Miy 

Jane 

Total. 


Look  No.  1,  Green  River. 


Salariea. 


$247.00 
187.00 
257.00 
257.00 
257,00 
257.00 


Labor 

and 

materiaL 


$46.75 

1.330.28 

2,000.19 

1,681.87 

81.14 

7.45 


257.00 

2^.00 

83.00 

210.00 

85.00 

253.58 

37.80 

223.00 

8.40 

302.00 

2,904.68 


6,847.88 


Carrot 

andoon- 

tingent 

expenaea. 


$16.67 
48.27 
84.08 
48.20 
6.00 
63.01 


8.00 
12.12 
27.67 
20.68 

6.00 
88.26 


310.66 


Total. 


$300.43 

1,660.56 

2,088.12 

1,826.66 

844.14 

317.46 


263.00 
302.12 
272.57 
320.01 
237.40 
230.26 


0,062.61 


Look  Ko.  2,  Green  Rlrer. 


Salariea. 


$247.00 
282.00 
257.00 
257.00 
257.00 
257.00 


267.00 
297.00 
210.00 
253.58 
238.00 
202.00 


2,900.58 


Labor 

and 

material. 


$10.60 


1,848.61 

616.40 

82.80 

88.16 


14.60 
8.00 

19.88 
4.80 

41.00 
104.60 


2,625.56 


Corrent 

and  oon- 

tingent 

ezpenaea. 


$84.06 
86.28 
23.63 
46.06 
18.37 
27.18 


6.00 
16.05 
27.67 
84.67 
22.48 
38.26 


82L38 


ToiaL 


$201.08 
616.06 
1, 630. 14 
010.86 
308.17 
817.33 


377.50 
816.05 

202.06 
286.43 
384.86 


6,846.47 


Mentha. 


1802. 

Jnly 

Angnst  — 
Sept  timber. . 

October 

NoTcmber . . 
December . . 

1803. 
Jaannry  — 
February... 

March 

April 

May 

Jane 

Total 


I^wk  Ko.  8,  Green  Rirer. 


Salariea. 


$247.00 
282.00 
257.00 
267.00 
257.00 
257  00 

257.00 
207.00 
210.00 
233.58 
223.00 
202.00 


Labor 

and 

materiaL 


$476.40 
6L76 
68.60 
62.40 
36.70 
86.00 


8.00 
87.36 

3.36 
311.17 
265.23 


2,900.58  i  1,338.84 


Cnrrent 
and  con- 
tingent 
ezpensea. 


$16.68 
21.10 
8L13 
16.60 
18.27 
34.68 

6.00 
10.13 
27.67 
36.43 
20.08 
43.26 


275.02 


Total. 


$780.17 
864.85 
864.73 
826.00 
206.07 
827.08 

363.00 
310.13 
374.82 
20L26 
666.15 
510.40 


4,614.34 


Look  No.  4,  Green  Rirer. 


Salariea. 


$247.00 
282.00 
267.00 
267.00 
267.00 
267.00 

267.80 
297.00 
210.00 
263.60 
223.00 
202.00 


2,90X59 


Labor 

and 

materiaL 


$2.70 

1,831.86 

8,418.67 

1,201.47 

31L20 

7.50 

36.96 


6.00 
6.40 


6,801.75 


Current 

uidefmt 

tingent 

wcpenaea. 


$16.68 
14.83 
8L18 
89.07 
8.50 
40.43 

6.00 
10.13 
39.07 
16.17 
30.97 
43.27 


275.25 


TotaL 


$266.38 

2,128.60 

3,706.80 

1,587.54 

476.70 

804.08 


).05 
307.13 
244.07 
276.16 
243.07 
245.27 


10,076.50 


Lock  Kd.  1, 

BimnB 

^«. 

ItalW  States  aDai  boat  Wm.  PrMtou  Diiou. 

Uratbi. 

StladM. 

isrlU. 

Corrent 
■ndooD. 

Uugeut 

Total 

adsrtea 
•und 
labor. 

A 

Sobaiit- 

Suppll» 

Total. 

Ausiut 

W7.W 
2lo;iXI 

"23.'« 

■■'a.'M 

•IS.IIS 

II 

«:2T 

(28S.0S 
MT.5S 

milT 

273.00 
2S1.M 

SOS.  00 
ieolM 

305.00 
229.00 
248.87 

P82.B! 
SOT.  33 

II 

*3s:oo 

«0.00 

*8o;oo 

SBS.M 
0»4.33 

731.15 

t3T.*5 
■24.90 
23. 8« 

'  "ii.'is 

8150.75 
100.  «B 

Is 

•17B.8> 

106.70 
110.81 
1B.0D 

»1,13S.M 

^'oBoite 

il?.:::::.- 

t50.0O 

87.35 

138. « 
188.88 

SB.  88 

so.w 

227.88 

UB.45 

iM.«e 

1,027.43 

Total.. 

2,»».6» 

2S7.S3 

282.  BS 

S,M».7e 

7,i7S.« 

818.27 

1.M8.82 

I,28i.M 

10, 124.  M 

Honth 

«■ 

Unltad  Stata.  di^eo  bo.t  Lermond. 

Salukii 

R.^». 

SnppliM. 

Total. 

1891, 

»3«.28 
385!  00 

isjioo 

224.83 

im:s7 

«1L7S 

an 

80.22 
1.(8 

•370.01 

o^.-S 

3.H 

21.20 

7.62 

12.08 

oo!«T 

52.** 

23.72 

a.Boo.OT 

»M.e7 

«»,. 

■ 

lAckNo.l.eretniRivDt 

LockNo.2.GreenItiver 

LockNo.3,GTMuRlv«r 

Lock  No.*.  Green  lUver 

Lock  Ho.],  Barren  Rii-er 

Unit«d  Stales  iDiiE  bout  Wm,  Prenl 
UniMd  State*  dredj^  boat  Lemioad 

annd  total 
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WORK  DOKB. 
LOOK  AND  PAM  NO.  1,  GRSKN  RIVKB. 

Repair9  to  dam, — ^Repaired  140  linear  feet  of  dam,  removing  old  sheeting  from  npper 
and  lower  slopes,  and  old  timber  and  stone  from  dam,  and  patting  in  new  tfmbiBr, 
stone,  and  sheeting  thronghont  the  section. 

Oeneral  work, — Constmcted  a  small  crib  under  discharge  of  drain  pipe;  backed 
dam  with  1,000  cubic  yards  of  hickory  lathe  sawdust  to  stop  leaks;  dred^»d  lock  pit 
and  entrances  to  lock;  stopped  leaks  in  old  culvert  with  stone  from  cofterdam,  and 
96  linear  feet  of  timber  placed  in  same;  hewed  1,442  linear  feet  of  timber;  hoiated 
7,763  linear  feet  of  timber  on  island  and  stacked  same. 

LOCK  AND  DAM  NO.  2,  GREKN  RIYER. 

Sepain  to  lock, — Pumped  out  lock  pit  and  took  oat  lower  miter  siUfl  and  sheeting 
for  gate  bay ;  put  in  new  miter  sills  and  new  sheeting  for  gate  bay  and  repaired  upper 
and  lower  sates ;  reanchored  lower  river  gate,  and  reset  heel  block  to  same ;  repaired 
windless  chain  and  anchor  rod.  * 

BepairB  to  dam. — ^Placed  60  linear  feet  of  comb  stick  on  dam ;  placed  600  cubic 
yards  of  hickory  lathe  sawdust  backing  behind  dam  to  stop  leaks. 

General  work, — Dredged  entrances  to  lock;  hewed  500  linear  feet  of  timber. 

LOCK  AND  DAM  NO.  3,  GRKBN  RIVER. 

• 

General  work. — Prepared,  drove,  and  capped^  1,335  linear  feat  of  piling,  forming 
fender  for  crafts  entering  look  from  above ;  prepared  bank  for  sodding,  and  cnt, 
hauled,  and  laid  1,400  cubic  yards  of  sod  on  some ;  set  50  linear  feet  of  stone  curbing, 
and  constructed  brick  walk  from  lock-keeper's  dwellings  to  lock ;  removed  broken 
cast  bonnet  from  lower-river  gate  and  put  on  new  one ;  scraped  and  dredged  upper 
entrance  to  same. 

LOCK  AND  DAM  NO.  4,  GREEN  RIVER. 

Repaire  to  dam. — Repaired  70  linear  feet  of  upper  slope  of  dam,  tearing  away  old 
sheeting  and  putting  on  new. 

Abutment.-^Tcavtkted  and  tore  out  1,125  cubic  yards  of  timber,  stone,  and  earth 
from  old  abutment ;  built  new  timber  abutment  and  wing  and  filled  same  with  stone, 
quarrying  430  cubic  yards  for  that  purpose. 

Oeneral  work, — Repaired  apron  to  dam,  placing  in  same  800  linear  feet  of  timber 
and  360  cubic  yards  of  stone,  and  covering  same  (90  feet  by  27  feet)  with  new  sheet- 
ing ;  reset  anchors  to  upper  shore  lock  gate,  putting  in  two  new  dimension  stone : 
dredged  and  scraped  lock  pit  and  dredged  entrances  to  lock;  blasted  and  removed 
350  cubic  yards  of  stone  from  ledfi^below  look ;  built  new  tool  house  to  replace  one 
destroyed  by  fire  on  October  19, 1892. 

LOCK  AND  DAM  NO.  1,  BARREN  RIVER. 

General  work. — Hung  one  new  lower  lock  gate;  placed  2,050  cubic  yards  of  back- 
ing, of  gravel  and  sand,  behind  dam  to  stop  leaks ;  dredged  entrances  to  lock. 

UNITED  STATES  DREDGE  BOAT  B.  O.  LERMOND. 

Lock  Xo,  If  Oreen  River. — Dredged  and  removed  4,960  cubic  yards  of  material  and 
2  logs  from  lock  pit  and  entrance  to  lock. 

Lock  No,  2,  Green  River. — Removed  8,335  cubic  yards  of  material  from  lock  pit  and 
upjter  and  lower  chutes;  removed  one  cofferdam  upon  completion  of  lower  miter 
sills  and  repairs  to  gates:  removed  5,725  cubic  yards  of  material;  tore  away  and  re- 
moved 3,386  linear  ^t  or  old  cribbing,  and  raised  and  removed  7  saw  logs  and  large 
sycamore  snag  from*  site  of  proposed  upper  dam  to  inclose  new  lock. 

Lock  2io,  S,  Green  River,— ^Dredf^ed  and  removed  200  cubic  yards  of  material  from 
lock  pit  and  upper  entrance  to  lock. 

Lock  Xo,  4f  Green  River. — Dredged  and  removed  5,465  cubic  yards  of  material  from 
lock  pit  and  entrances  to  lo«k ;  blasted,  dredged,  and  removed  350  cubic  yards  of 
stone  from  ledge  below  lock. 

Lock  No.  i,  Barren  River. — ^Dredged  and  removed  4.975  cubic  yards  of  material  and 
151  logs  and  stumps  from  lock  pit  and  entrances  to  lock. 
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Oeneral  work, — ^Dredged  and  remored  750  oabio  yards  of  material  fi om  Ll^ht  Watv 
Bar,  below  lower  entranoe  to  Lock  No.  1.  Barren  River,  changing  and  straighteiiiBf 
channel  of  approach  to  lock ;  dredged  off  point  of  Boat  Ialan<^  remoring  6,Sx>  cnbk 
yards  of  material,  and  widened  channel  at  Robinson's  Island,  removing  1,200  cnhk 
yards  of  material  from  point;  painted  and  repaired  dredge,  and  calked  ends  of  dmof 
scows. 

liNITBD  STATES  SNAG  BOAT  WM.  PRB6TOK  DIXOK. 


Removed  1.004  snags,  welghingl,675  tons,  fh>m  channel  of  river,  and  cat  <m  shoe* 
166 overhanging  trees;  remov^  2S9  pieces  of  old  crib  timber  from  Lizht  Water  Bar. 
below  Lock  No.  1.  Barren  River;  made  soundings  on  Upper  Green  River  betwee« 
Lock  No.  4  and  Floyds  Landing  for  the  purpose  of  locating  site  for  new  lock ;  took 
out  old  lock  gate  at  Lock  No.  1^  Barren  River,  and  hong  new  gate;  removed  cofler- 
dam  above  Lock  No.  2,  Green  River,  and  pulled  one  dump  scow  out  on  bank  for  re- 
pairs; placed  backing  behind  dams  to  stop  leaks,  as  follows,  vis:  1,000  cubic  jnuds 
of  sawdust  at  No.  1,  Gteen  River;  600  cubic  yards  of  sawdust  at  No.  2,  Green  Rivir; 
and  2,050  cubic  yards  of  gravel  at  No.  1,  Barren  River.  PaintcA  and  repaired  casg 
boat;  did  aU  necessary  towing  on  Green  and  Barren 'Rivers;  towed  Wabash  Itiver 
dredge  from  mouth  of  Kentucky  River  to  Mount  Carmel,  Dl.  Total  miles  ron,  6^908. 
Very  respectfiilly,  your  obedient  servant^ 

Jamks  J.  Mktus, 
Firit  LUutmumt  ^ 
Ua^,  D.  W.  LocKWOOD, 

Carp9  of  Enginmn,  U,8.  Arm$. 


COMMERCIAL  STATISTICS. 

Ormn  and  Barren  riven,  Kentuokjf,  for  fieoal  year  ending  June  SO,  2S9S. 


Articles. 


BarrdB,  empty 

Beer 

Cement 

Cold 

Floor 

Grain 

Handles 

Hay 

Hides 

Hoop  poles 

Iron,  manufactured . 

Livestock 

Lomber 

Merchandise 

Prodnoe 

Salt 

Stone 

Staves  aod  heading. 

Ties,  railroad 

Tobacco,  leaf 

Timber,  logs,  etc  . . . 

Whisky 

Passengers 


TotiJ 


1890. 


Tent. 

55 

1,245 

168 

45,  OM 

773 

1,431 

227 

819 

19 

278 

96 

482 

2,866 

8,033 

501 

1,014 

788 


16.373 

4,728 

818,020 

57 

072 


007,146 


lOOL 


Timt, 

52 

222 

SOO 

49.000 

1.8S3 

1,284 

6.144 

427 

80 

770 


1,286 

0,000 

16»420 

184 

1,104 

14,752 

744 

21,325 

2.164 

500,000 

U 

1,484 


628,600 


Tmu. 

h 

92 

83 

71,431 

L5I0 

2.066 

606 

L108 


4.842 
186 

2.066 
14.666 
13,091 


L876 

10.742 

7,841  1 

40,786 

1,868 

283,  tU 

a 

1,613 


37 

Lttt 


14.546 

i.sn 

2d 

i.sa 

4.2B 


2im 

2.161 


ii4.n 
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Liit  of^hoaU  plying  on  Green  and  Barren  riven,  Kentucky, 


Kameof  boftt. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

ETaniTlIle 

Passenger •••.... 

Feet. 
121 
121 
120 

85.4 

65 
100 

70 
113 
112 
105 
103.4 
100 
100 

95 

03.4 

00 

81.6 

00 

64.5 

05- 

71 

79 

81 

80 

67 
123.6 

60 

Feet. 
30 
90.8 
21.0 
18.4 
» 

206 
18 
20 
10.6 
20 

ia2 

20 

19.4 

25 

18 

23 

15.7 

16 

19.9 

22 

16.5 

15 

14 

15 

18 

32 

14 

Feet. 
5 

3.4 
3.7 
8.7 
4 

8.6 
3 

8.5 
4.3 
8.6 
2.0 
3.6 
3 

3.6 
3 
3 

2.7 
2.8 
2.0 
4.8 
3.8 
4.4 
4 
4 
4 
6 
3 

104  25 

JSesoiM 

1.10  30 

J.  C.  Kerr 

do 

121  15 

Fannift 

do 

80.00 

T.C.Woodward 

do 

83  50 

Harr  Stewart 

flo 

00.20 

Lela 

do 

63  27 

Kagene 

Towboat 

08.31 

Long  f e]  low 

do 

93.50 

D.A.Nl8bet 

do 

64.68 

<>.  B.  Monteith 

do 

62.01 

Little  Clyde 

do 

52.20 

LN.Hook 

do 

55.05 

KiDiiui  Cooper 

do 

70  10 

Troubadour 

do 

61.87 

LityeTomMoea 

do 

56.30 

Co 

do 

10.84 

Eleanor 

do 

14.64 

Little  Albert 

do 

24.53 

Tnfboat                 .  ^^ 

66.24 

Looiae.... 

.  .^.do!;:;;;;:::;:::::. 

40.80 

Emma  Erwin 

do 

41.84 

Ingleeide.  .t............... 

do 

36.00 

Orphan  Girl 

.#.... do 

30.00 

Uncle  Back 

do 

82.34 

Wm.  Preston  Dixon 

United  StatM  snag  boat . 
Towboat 

200.00 

Id», 

22.00 

Report  of  lookagee  on  Green  and  Barren  rivers^  Kentncky,  for  fiscal  year  etiding  June  30, 

189S. 


Looks. 


Green  Kiver: 

No.l 

Ko.2 

No.8 

No.  4 

Barren  RiTor: 

No.l 

Total... 


278 
271 
327 
837 

347 


1,560 


•2 

'a 
a 


87 
04 

38  ' 
28 

18 


265 


Going  np. 


I 

B 
I 

CO 


411 
ISl 
252 
276 

966 


1.350 


m 


9 


254 
103 
135 
101 

148 


891 


09 

8 

127 

81 

9 


817 


Going  down. 


412 
150  ! 
257  I 
277 

252 


1,348 


5 


9 

I 


252 
186 
134 
172 

142 


886 


914 

715 
560 
292 

32 


2,643 


8 


62 

1 

122 

63 

12 


260 


I 


2,404 
1,437 
1,587 
1,321 

854 


7.603 


2,743 
1,889 
2,316 
1,040 

796 


0,386 


NaTigation  through  Lock  No.  1,  Green  River,  was  suspended  twelve  days  for  ice 
and  seventy-five  days  for  high  water;  navigation  through  Lock  No.  2,  Green  River, 
was  sospended  ten  days  for  ice  and  fifty-four  days  for  high  water  and  thirty  days 
for  repairs;  navigation  throagh  Lock  No.  3,  Green  River,  was  suspended  thirteen 
days  for  ice  and  twenty-five  days  for  high  watery  navigation  through  Lock  No.  4, 
Green  River,  was  suspended  ten  days  for  ice  and  eighteen  days  for  high  water;  nav- 
igation through  Lock  No.  1,  Barren  River,  was  suspended  eleven  days  for  ice  and 
seven  days  for  high  water.  Lock  No.  2,  Green  River,  was  declared  unsafe  and  closed 
to  steamboats  on  August  3, 1892:  it  was  opened  again  to  steamboats  on  April  4,  IS&S, 
on  condition  that  owners  of  same  assume  all  risks  of  accident,  and  that  nohody  be 
allowed  on  the  boat  while  same  was  in  the  lock. 
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I  I  5. 

IMPROVEMENT  OP  ROUGH  RIVER,  KENTUCKY. 

Bough  Biver  is  a  tributary  of  Oreen  River,  emptying  into  it  at  apoiat 
71  miles  from  its  mouth,  and  8  miles  above  Lock  No.  2,  at  Bomaey. 

Shortly  after  the  war  a  company  built  a  timber  and  stone  lock,  wi&t 
dam  and  abutment,  about  8  miles  from  the  mouth  of  the  river,  and 
steamboats  from  110  to  125  feet  long  ran  up  the  river  as  far  as  Hart- 
ford, until  the  Green  and  Barren  Biver  improvements  were  leased  to 
the  Green  and  Barren  Biver  Navigation  Company  by  the  State  of  K« 
tucky.  It  is  claimed  that  the  excessive  tolls  charged  by  the  Naviga- 
tion Company  effectually  killed  the  commerce  of  Bough  Biver,  and  t^ 
lock  and  dam  were  abandoned.  The  dam  was  only  90  feet  long,  and 
shortly  afterwards  the  river  cut  around  the  abutment.  Eventually  the 
dam  was  torn  out,  so  that  now  nothing'  but  the  ruins  of  the  old  loek 
remain. 

The  riv^  was  very,  much  obstructed  at  the  time  work  on  it  was  com- 
menced, and,  being  narrow  and  very  crooked,  some  of  the  bends  were 
almost  filled  with  snags,  sunken  timber,  and  logs,  while  overhanging 
trees  on  the  banks  constituted  a  still  further  obstruction  to  steambonts. 

The  project  for  this  improvement  was  approved  October  27, 1890,  and 
provides  as  follows:  First.  To  definitely  locate  the  site  of  the  k>ck  pro- 
posed, and  purchase  or  have  condemned  the  land  needed  about  the  lock 
and  abutment.  Second.  Clear  the  river  of  obstructions,  to  wit,  over* 
hanging  trees  on  the  banks,  and  snags,  logs,  and  stumps  in  the  bed  of 
the  river.  The  estimate  for  this  was  $300  per  mile,  or  (9,000  for  the  30 
miles  between  the  mouth  of  the  river  and  Hartford. 

At  the  close  of  the  last  fiscal  year  the  trees  on  the  river  banks  had 
b^n  deadened  by  girdling,  and  the  channel  of  the  river  cleared  of 
snags,  sunken  logs,  drift  heaps,  etc.  It  is  proposed  to  chop  the  dead- 
ened trees  in  the  river  as  soon  as  they  have  sufficiently  dfiied  out  to 
float. 

The  location,  plans,  etc.,  of  the  proposed  lock  were  aj^roved  by  the 
Chief  of  Engineers  under  date  of  August  31, 1891.  The  site  of  the  lock 
is  near  that  of  the  old  one,  8  miles  from  the  mouth  of  the  river.  Tbe 
title  to  the  land  required  on  the  lock  and  abutment  sides  of  the  riw 
has  been  obtained. 

On  February  25, 1893,  bids  were  received  and  opened,  after  due  pub- 
lic advertisement,  for  furnishing  stone  for  partisd  construction  of  the 
lock.  Only  three  bids  were  received  and  those  were  all  reject^  as 
being  too  high,  and  the  work  was  left  to  await  further  appropriatkHi, 
when,  with  sufficient  money  to  \)urchase  all,  or  at  least  the  greater  part 
of  the  stone  required,  lower  bids  may  be  reasonably  expected. 

APPBOPRIATIONS. 

September  19,  1890 «2S,0» 

July  13, 1892 l^W 

Total 40^000 
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Money  statement. 

9 

Jnly  1, 1892,  balance  nnexpended ^ $19,167.96 

Araoant  appropriated  by  aot  approved  July  13, 1892 15,000.00 

34, 167. 96 
June  30, 1893,  amoant  exi>Mided  dnring  fiscal  year 1,187.94 

July  1, 1893,  balance  unexpended : 32,980.02 

July  1, 1898,  ontetandingliabmtieB 430.86 

July  1, 1893,  balance  available 32,549.17 

{Amount  ^estimated)  required  for  OQu&pletion  of  existing  project *  65, 556. 05 
Amounttliatcanbeproatablyexpendedinfi8calyearendingJnne30, 1895    65, 556.65 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahstraot  of  hidi  received  and  opened  Fehruary  B5, 189Sj  hy  Maj»  D.  W,  Loohwood,  Corpe 
of  Engineere,  for  fumithing  atone  for  improving  Rough  Siver,  Keniuchf, 


Ko. 


2 

8 


Ktme  and  Addresa  of  bidder. 


Fred.  D.  Hamilton  and  W.  P.  Kood,  Loois- 
▼ille,  Ky. 

P.  H.  bweenev,  Jefferson  ville,  Ind 

Eigenmann  &  Hollerbach,  Cannelton,  Ind  .. 


Special 

stoue 

108.42 

cnbic 

yards. 


Cnt  stone 

dressed 

face 

189.71 

cubic 

yards. 


Pereu.yd.Pereu.yd. 


$18.00 

23.00 
10.10 


$12.00 

16.25 
14.10 


Cat  stone 

quarry 

face 

806.10 

ouUc 

yards. 


pH'cu.yd. 
$10.00 

13.50 
12.10 


Backing 
stone 
770.07 
onbio 
yards. 


Pereu.yd. 


eu.ya 
$7.50 

11.00 
8.10 


TotaL 


$13,064.60 

15,M6.35 
14,36L84 


All  bids  r^ected. 

Commercial  etatUtice  of  Rougk  River,  Kentuckg,  for  fiscal  year  ending  June  SO,  ISbS, 


Lofra 

Lumber 

Timber^logs,  etc 


Total 


Articles. 


1891. 


T9nt, 

89,161 
9,000 


96,000 


1892. 


Tim*. 
56,006 


50,000 


1898. 


Tont. 
*75,'666 


75,000 


Liet  of  hoate  plying  on  Rough  River,  Kentucky, 
[Character,  tugboat.] 


Kama  of  boat. 

Length. 

Breadth. 

Depth. 

Tonnage. 

TTnele  Buck ........r ^ 

Feet. 
67 

18 

4 

80.84 
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116. 

IMPBOVEMENT  OF  KENTUCKY  BIYEB,  KENTUCKY. 

The  Kentucky  Eiver  is  a  tributary  of  the  Ohio,  and  empties  into  it 
at  CarroUton,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Ixmds- 
ville,  Ky. 

The  present  project  for  the  improvement  of  the  river  was  adc^ted 
in  1879,  the  object  heiixf^  to  repair  the  five  locks  and  dams  built  bj  tlie 
State  of  Kentucky,  and  extend  slack-water  navigation  for  a  draft  of  C 
feet,  by  the  construction  of  additional  .locks  and  dams,  to  BeattyviDe, 
a  distance  of  261  miles  fh>m  the  mouth  of  the  river. 


WOBK  DONS  DUBINa  THE  YEAB. 

Lock  yo.  6. — ^This  lock  was  completed  so  as  to  permit  the  passage  of 
boats,  December  2, 1891,  and  money  expended  on  it  since  then  has  beai 
for  the  purpose  of  filling  in  behind  the  land  wall,  grading  and  paving 
the  slope  leading  up  to  the  level  of  high  water,  the  construction  ^ 
upper  and  lower  land  and  river  guide  cribs,  ana  in  reinforcing  the 
apron  of  the  dam. 

For  details  concerning  the  amount  and  character  of  work  done  dur- 
ing the  past  year,  attention  is  invited  to  the  report  cf  Lieut.  H.  B. 
Waterman,  Corps  of  Engineers,  appended  hereto. 

BeattyviUe  Dam. — ^This  dam,  which  had  in  previous  years  been  cat 
down  to  the  level  of  the  second  step  and  extended  through  the  old 
passes  and  bear-traps  to  the  Proctor  side  of  the  river,  has  remained  in 
pretty  much  the  same  condition  it  was  in  at  the  end  of  the  last  fiseal 
year. 

A  railroad  has  been  built  from  BeattyviUe  to  connect  with  the  Ken- 
tucky Union  Bailroad,  so  that  the  dam  is  now  unnecessary,  and  is,  in 
fact,  an  obstruction  to  the  running  of  rafts.  In  my  opinion  it  will  not 
be  advisable  to  expend  any  more  money  in  maintaining  this  obstmcdoo. 

Lock  No.  7. — During  the  past  year  several  locations  have  been  ex- 
amined for  the  site  of  this  lock,  but  owing  to  high  water  it  was  impos- 
sible to  definitely  fix  the  site;  but  it  seems  probable,  at  the  present 
time,  that  the  best  location  would  be  about  |  of  a  mile  below  High 
Bridge.  As  soon  as  the  river  reaches  a  suitable  stage  to  enable  the 
character  of  the  bottom  and  distance  to  rock  to  be  determined  the  site 
will  be  definitely  fixed. 

Snag  boat  Kentucky. — ^The  snag  boat  Kentucky^  by  reason  of  her  age 
and  hard  usage,  having  become  practically  unfitted  for  the  work  re- 
quired of  her,  authority  was  granted  to  construct  a  new  towboat  to 
take  her  place.  The  time  for  completion  has  been  extended  twice,  and 
it  is  now  hoped  that  she  will  be  available  for  service  by  August  1. 

Ah9traoi  of  eoniraot  Jar  improving  Kentuck^f  River,  Kmtuckjf,  im  force  dmrim§  U#Jbeat 

jfear  ending  June  30, 1893, 


Contnctor. 

Kfttore  of  oontnet. 

• 

Bate. 

Tottzpire. 

B—rta. 

CliM.  BArnes 

Constmctioo  of  boftt ............. 

Not.  9,180t 

Kov.  1,1883 

BTtfS<lc4  to 

J^ngrUimL 
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APPROPBIATIONS. 


March  3, 1879 $100, 000 

June  14,1880 100,000 

March  3,1881 125,000 

August  3, 1892 225,000 

Jaly5,l^ 250,000 

Angn8t5,1886 187,500 

AngQBt  11, 1888 : 180,000 

September  19, 1890 180,000 


July  13,1892 $150,000 

ToUl ,.  1,497,500 

Beoei  ved  from  Taber  and 
Cogar 600 

Total 1,496,000 


Money  Hatement 

Jaly  1, 1892,  balance  nnexpended $3,982.16 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000.00 

153, 982. 16 

June  30, 1893,  amount  expended  during  fiscal  year 47,584.49 

July  1, 1893,  balance  unexpended 106,397.67 

July  1, 1893,  outstanding  liabilities $3,337.01 

J aly  1, 1893>  amount  covered  by  uncompleted  contracts  u. .      17, 240. 00 

20,  577. 01 

July  1,1893,  balanoeaTaiiable 85,820.66 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 524, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 ' 500,000.00 
Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


AbHraei  of  pr&po9aU  reeeirtd  and  opened  Xovemher  ly  189f.  hy  MaJ,  Z>.  W,  Loekwoodf 
Carpe  of  £nff%neer$,  for  coneiruol%on  of  a  tow  and  enag  boat  for  Kentnektf  Bieer, 


1 

a 

8 

4 


IC.  A.  8w««ii0y  CompMiT,  JeflbnoiiTiUe,  Ind 
Sam*!  W.  Coflin  ic  Son,  Clnciniuiti,  Ohio  .... 

ChM.  K  Bhl«r,  Ciociniiatt  Ohio 

ChM.  Batdm,  CinciniiAU,  Ohio 


$19,600 
17.047 
23,750 
10,800 


Contract  awarded  to  Charles  Barnes. 

KoTK. — For  list  of  boats  plying  the  Kentucky  Biver  and  for  commercial  statistics 
for  Kentuckv  Biver,  see  report  for  operating  and  care  of  canals,  etc.,  as  applied  to 
Kentucky  luver. 


luiport  of  fib8t  lixut.  h.  s.  watbrmak,  corps  of  xkoiinbkrs. 

Unitrd  States  Enoikrxr  Office,        • 
Frankfort,  Ky,,  June  SO,  189S, 

IfAJOR :  The  opening  of  the  past  fiscal  year  found  the  lock  and  dam  at  No.  6  finished, 
but  on  account  of  lack  of  funds  very  little  had  been  done  on  the  crib  approaches  or 
grading  jipponnd.  During  the  past  year  all  work  under  improving  Kentucky  Biver 
has  consisted  in  completmg  these  accessories. 

Some  expensive  stone  cutting  and  an  immense  amount  of  filling  behind  the  land 
wall  was  necessary  to  nut  the  lock  in  good  working  condition. 

Work  really  did  not  begin  until  the  middle  of  September* 

It  is  proper  to  add  that  the  delay  and  extra  expense  caused  bv  the  eight-hour  law 
should  be  taken  into  consideration.  This  extra  cost  on  all  work  must  be  about  20  or 
25  per  cent.  But  this  is  not  so  important  as  the  great  loss  of  time  involved.  The 
present  working  hours  are  f^om  7  a.  m.  to  12  a.  m.,  and  from  1  p.  m.  to  4  p.  m.,  caus- 
mgy  praotioally,  a  lota  of  from  two  to  four  hours  daily  through  the  summar  Mason. 


2620      REPORT   OF   THE   CHIBP  OF  ENGINEERS,  U.  8.  ARMY. 

Lastly,  work  on  the  crib  work  has  been  greatly  delayed  by  &ilure  o£  contncten  li 
supply  the  necessary  timber. 

As  a  result  of  the  season's  work,  the  grading  of  the  gronnds,  lower  land  wall,  Mi 
fonndation  of  the  first  look  honse  are  abont  complete.  The  cistern  for  this  homm, 
roadway  into  the  grounds,  and  paving  behind  wails  aie  finished. 

The  stone  steps  up  the  center  of  the  slope  and  lower  rirer  wall  are  expeotad  to  W 
about  complete  by  the  end  of  July. 

There  will  still  be  necessary  the  upper  river  wall,  the  brick  walks  in  the  lock-beat 
groniid,  the  foundation  and  spring  house  for  the  second  lock  honse,  and  Xh»  tam- 
B traction  of  two  lock-keepers'  dwellings. 

Several  surveys  have  been  made  during  the  past  year  to  determine  the  site  of  Lock 
No.  7,  but  the  matter  is  still  in  an  unsettled  state.  It  is  hoped  that  as  soon  at  tkr 
water  reaches  a  low  stage  that  this  matter  may  be  decided  and  the  purchase  ef 
necessary  grounds  completed. 

The  following  is  a  detailed  statement  of  the  work  for  the  past  year: 

LOCK  NO.  6. 

Lock, 

Lower  entrance. — ^Dredged  10,693  onbic  yards  of  sand  and  gravel,  widening  m^ 
deepening  channel;  blasted  and  removed  389  cubic  yards  of  rock. 

Lower  guide  wall. — Excavated  for  fonndation  665  cubic  vards  of  earth  and  cliy; 
tore  out  360  linear  feet  of  timber  laid  in  1891.  Laid  the  following  amount  of  timber 
in  wall: 

212  pieces  6  by  12  inches  by  16  feet * 21X359 

78  pieces  6  by  12  inches  by  20  feet a3«> 

38  pieces  6  by  12  inches  by  24  feet a,  473 

28  pieces  6  by  12  inches  by  30  feet o^Otf 

5  pieces  10  by  10  inches  by  10  feet 416 

196  pieces  10  by  10  inches  by  16  feet 26,133 

89  pieces  10  by  10  inches  bv  20  feet 14,833 

122"  pieces  10  by  10  inches  by  24  feet 24, 4« 

53  pieces  10  by  10  inches  by  30  feet 1 13,290 

58  pieces  10  by  10  inches  by  32  feet 14.888 

Old  timber 3.516 

Total 137, 7CB 

Used  3,066  spikes  i  by  16  inches  and  1,438  spikes  f  by  24  inches.  Placed  in  crib  nj 
ballast  2,005  cubic  yards  of  riprap;  placed  behind  wall  as  filling  3,079  cnblc  jmt^ 
of  earth,  small  stones,  and  spalls. 

Lower  river  wall. — Dredged  for  foundation K>f  lower  river  wall  3,105  cubic  yards  ei 
sand  and  gravel. 

Upper  guide  wall. — Placed  in  crib  353  cubic  yards  of  riprap  for  ballast;  plaeed 
behind  crib,  for  filling,  1,962  cubic  yards  of  earth,  smairBtones,  and  apalla. 

Prolongation  of  hreaet  walU. 

Upper  hreast  wall. — ^Excavated  for  foundation, 912  cubic  yards  of  earth;  I^d  ii 
fonndation,  2,328  feet,  B.  M.,  6  bv  12  inch  oak  timber;  set  in  wall  367  cubic  yards 
of  backing,  64  cubic  yards  of  broken  stone  and  spalls,  and  12  cubic  yards  of  coping. 

Loicer  hreaet  wall. — Excavated  for  foundation,  1,568  cubic  yards  of  earth ;  set  n 
wall,  413  cubic  yards  of  backing,  102  cubic  yards  of  broken  stone,  and  14  cubic  yards 
gf  coping ;  cut  in  yard,  282  square  feet  of  slope  stone  to  set  coping  on,  and  34  eubic 
yards  of  coping. 

Grading  and  filling. 

Inside  lock  wall. — Placed  behind  land  wall,  12,904  cubic  yards  of  earth,  small  ttooflii 
spalls,  sand,  and  gravel. 

Lock  grounds. — Handled  6,036  cubic  yards  of  material  gradinc  grounda. 

Headway. — Constructed  a  road  from  end  of  upper  breast  wall  to  s^ate  at  VertaiDts 
turnpike  near  the  Oregon  Ferry.  The  road  is  4,014  feet  in  lengtn  and  an  averafiv 
widui  of  14  feet.  Handled  1,765  cnbic  yards  of  earth  grading  and  filling:  ballaatfd 
it  with  2,081  cubic  yards  of  broken  stone;  constructed  two  bridges,  one  29  feet  and 
5  inches  long  and  12  feet  wide,  the  other  bridge  22  feet  and  2  inches  long  and  15  feeC 
and  2  inches  wide;  also  six  culverts.  Approaches  to  bridges  and  culverta  reqoirtd 
t^e  building  of  188  cubic  yards  of  dry  stone  walk. 
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Masonry  warh. 

Oiatem, — Built  a  oistem  19  feet  deep,  12  feat  in  diameter;  44  cnbio  yards  of  rabble 
course  masonry  laid  in  its  construction :  laid  on  top  of  cistern  3  cnbio  yards  21 
cubic  feet  of  copina;  laid  1  cubic  yard  i2  cubic  feet  of  rubble  masonry,  building 
Alter  for  cistern.  2  feet  and  6  inches  in  diamc^r,  2  feet  and  6  inches  aeep,  1  foot 
wally  and  10-inch  bottom. 

Fa  nil.— Built  vault  in  yard  19  by  5  feet,  4  by  8  feet  6  inches ;  dry  walls  2  feet  thick, 
containing  18  cubic  yards  and  20  cubic  feet  of  masonry. 

Foundation  far  loch-keeper*  b  dwelling, — Laid  79  cubic  yards  of  rubble  masonry  and  3 
cnbio  yards  of  pitch-face  masonry  for  foundation  of  lock  house;  laid  9  cubic  yards 
of  rubble  masonry  for  chimney  bases. 

C^enerml  maeonry  work, — Quarried  and  laid  885  square  yards  of  slope  paving;  cut 
and  laid  896  square  feet  of  flagging. 

Stepe  in  center  of  fill  behind  land  wall, — Cut  and  laid  76  square  feet  of  Salem,  Ind., 
stone  for  landing  at  base;  cut  and  laid  460  square  feet  of  Salem  stone  for  steps;  cut 
and  laid  87  linear  feet  of  curbing  for  steps;  cut  23  square  feet  of  Salem  stone  for 
steps ;  cut  16  linear  feet  of  Salem  stone  for  curbing. 

ieoees  for  lock^ate  fpar«.— Cut  and  laid  170  cubic  feet  of  rubble  masonry,  76  linear 
feet  of  coping,  and  261  square  feet  of  flagging,  making  reoess  in  slope  wall  for  spars 
of  apper  and  lower  lock  gates. 

Omeralwork, — ^Watching  and  caring  for  barges,  scows,  and  other  Government 
property  and  material ;  receiving^  conveying,  and  framing  timbers  for  crib  work ; 
rigging  derricks  for  handling  umbers }  furnishing  fuel  and  pumping  water  for 
engines;  general  carpenter  and  blacksmith  work;  sharpening  tools,  repairing  tools, 
machinery,  and  plant;  calking  boats  and  barp^j  bankeriuff  stone  for  cutters ;  re- 
pairing  steam  stone  drills  and  stone  cars;  laid  866  linear  feet  of  railroad  track; 
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quarry  and  piled  65  cubic  yards  of  cut  stone;  quarried  4,310  cubic  yards  of  riprap 
lor  new  shore  and  river  cribs;  quarried  riprap  for  lower  shore  orib;  general  care 
and  supervision  of  Government  plant. 

BEATTYVILLB  DAM. 

Watching,  care,  and  preservation  of  Government  property. 

ROCK  SHOAL  QUARRY. 

Watching,  care,  and  preservation  of  Government  property* 

U.  8.  SMAO  BOAT  KENTUCKY. 

The  U.  S.  snag  boat  KAttMokit  assisted  in  making  surveys  for  the  proposed  site  of 
Lock  and  Dam  No.  7,  iifli^Mlral  work  around  Lock  Ko.  6;  towed  cement  from 
Louisville,  Ky.,  and  oth^r  material  to  the  lock ;  acted  as  tender  to  dredges  Ward 
and  WUlie. 

m 

U.  8.   DRSDOE  WILLIE. 

U.  S.  dredge  Willie  dredged  17,195  cubio  yards  of  material  from  aronnd  Lock 
Ko.  6^  and  900  cubic  yards  from  bar  at  Clear  Creek;  overhauling  and  repairing 
machinery. 

U.  8.   DREDGE  WARD. 

U.  8.  dredge  Ward  dredged  560  cubic  yards  of  material  at  Look  No.  6b 

U.  8.  DERRICK  BOAT. 

U.  8.  derrick  boat  assisted  in  handling  and  stacking  timber  at  Lock  No.  6. 
Respectfully  submitted. 

H.  E.  Watermak, 
Firti  Lieut,  of  Enginmn. 
Hi^.  D.  W.  LocKWOOD, 

Corpe  of  Sngineeri,  U.  8.  A. 
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OPERATIKG  AND  KEEPING  IN  BEPAIB  THE  SIX  LOCKS  AND  DAMS  05 

KENTUCKY  BIVEB,  KENTUCKY. 

The  United  States  acquired  iJbssessioii  of  these  locks  and  dams  in 
1880,  at  which  date  they  were  in  a  more  or  less  crippled  condition,  tl»e 
timber  of  the  dama  being  badly  decayed  and  the  lock  gates  and  ope- 
rating machinery  in  snch  a  state  as  to  need  absolute  removal  or  exten- 
sive repairs. 

Some  of  the  dams  have  been  entirely  rebuilt,  the  others  nearly  so. 
Onide  walls  above  and  below  the  locks  have  been  constmcted,  and 
the  banks  about  the  locks  and  abutments  protected  by  timb^:*  cribbing 
to  prevent  erosion. 

Few  lock-keepers'  houses  have  been  built,  the  areas  in  rear  of  the 
land  walls  graded  and  paved,  and  the  grounds  graded,  sown  witii  grass 
seed,  and  fenced. 

With  the  completion  of  Lock  and  Dam  No.  6,  slack- water  navigatioH 
was  extended  to  High  Bridge,  which  is  121  miles  above  the  mouth  of 
the  Kentucky. 

During  the  past  fiscal  year  general  repairs  have  been  made  to  Uie 
dams,  such  as  replacing  sheeting  torn  off  by  drift  and  placing  baddng 
behind  the  upper  breasts  to  stop  leaks,  etc. 

The  general  repairs  to  the  locks  have  consisted  in  replacing  defective 
coping  and  repairing  gates  by  putting  in  new  blocks  and  arms.  When 
necessary  the  entrances  have  hem  dredged,  so  as  to  afford  navigation 
equal  to  the  full  depth  on  the  lower  mit^  sills,  and  the  guide  and  pro- 
tection cribs  about  the  entrances  have  been  kept  in  repair. 

The  river  has  been  kept  free  from  snags  by  the  United  States  snag 
boat  Kentucky^  which,  although  belonging  to  the  general  improvement 
ot  the  Kentucky  Biver,  is  yet  a  large  part  of  the  time  operated  under 
the  indefinite  appropriation  for  oi>erating  and  care  of  canals,  eUx, 
applied  to  Kentucky  Biver,  Kentucky.  In  her  present  condition  this 
boat  is  fieir  from  being  effective. 

An  additional  lock-keeper's  dwelling  is  required  at  Lock  No.  2. 

At  Look  No.  1  there  has  for  a  number  of  years  existed  a  bad  leak 
next  the  abutment,  the  cause  of  which  is  somewhat  obscure. 

When  the  washout  around  the  abutment  octfiHU  in  November,  1881, 
a  deep  cut  was  made,  and  this  cut  was  filled  TAWitli  any  kind  of  mate- 
rial that  was  availaDle — ^trees,  logs,  stone,  etc.  The  leak  may  eome 
from  seepage  through  this  mass  of  material,  or  it  may  be  due  to  tbe 
new  breast  built  above  the  dam  in  1887.  A  row  of  sheet  piles  at  that 
time  was  driven  across  the  river,  16  feet  above  the  old  breast,  the  ^nee 
between  the  two  being  filled  with  clay,  gravel,  and  stone,  and  then 
decked  over.  The  clay  has  washed  out  and  the  decking  is  defective. 
It  is  proposed  to  remove  this  decking  and  fill  in  between  the  old  and 
new  breasts  with  riprap  stone  and  gravel,  so  as  to  compact  it. 

Dam  No.  3  has  deteriorated  considerably  from  natural  decay,  and 
will  require  extensive  repairs. 

Dam  No.  5  leaks  badly,  and  the  trouble  is  due  to  the  fact  that  when  the 
dam  was  built  by  contract  the  foundation  did  not  reach  rock«  This 
dam  wUl  have  to  be  backed  with  stone  and  gravel. 

Dam  No.  6  will  require  an  addition  to  the  lower  step  and  refiOing 
with  stone  where  ne^ed.  The  trouble  here  is  that  the  cribs  omstitat- 
ing  the  lower  step  were  not  put  down  to  rock. 
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For  details  of  work  d^ne  daring  tbe  past  year  attention  is  invited  to 
the  report  of  Lient.  H.  |ji.  Waterman,  herewith. 
New  lower  gates  are  i^oired  at  Locks  Nos.  2,  3,  and  4. 

Kemiucky  BiveTf  Kenkttky,  lea$e$  for  year  ending  June  SO,  199$» 


Looatioo. 

I^MSM. 

Dated. 

XxpiiM. 

Look  Ko.i 

Kentaoky  Biver  ICilU •» 

Joly  10, 1878 

Jnly  10. 1977 

This  lease  was  made  by  the  CommonweiJiUi  of  Santucky. 

Collectume  for  Kentucky  River,  Kenim%l^,  for  year  ending  June  SO,  189S* 


ALLOTMENTS. 


1885 $15,000.00 

1886 24,000.00 

1887 35,133.60 

1888 82,308.64 

1889 82,478.50 

1890 72,394.80 


1891 $28,889.07 

1892 48,826.68 

1893 40,503.62 

Total  ...„, 429,534.81 


Detailed  9Utt0ment  of  expeneee  incurred  in  preeerving  and  mainiakU^g  navigation  on  thai    ' 
portion  of  tXe  Kentucky  Biver,  Kentucky,  improved  by  locks  an4  dame,  during  tkeJUcal 
year  ending  June  SO,  189S, 


Hoiiih*. 


1893. 


July 

Angniit  — 
September. 
Gotober — 

November . 
December.. 


1893. 


Jannary . . 
Febmary. 
March.... 

April 

May: 

June 


Total 


Lock  No.  1. 


Sal»riea. 


1186.68 
153.83 
203.83 
127.84 
117.83 
96.00 


05.00 
95.00 
95.00 
96.00 
223.49 
136.67 

1«623.«7 


Labor 

and 

materiaL 


$8,JW0.87 
2,680.17 
1,946.68 
1,040.43 
2,836.90 
678.10 


9.00 
82.96 


2.76 

8.60 

15.00 

11,604.87 


Current 

and  con* 

tinjrent 

expenaea. 


$10.86 
6.28 
6.06 
28.04 
6.00 
6.60 


17.86 


10.28 
2.40 
1.60 

98.90 


Total. 


$2,667.91 
2,739.78 
2. 164. 10 
1,196.81 
2,960.23 
778.60 


104.00 
146.82 
96.00 
108.08 
229.89 
163.27 

13,222.44 


^     (<ockKo.2. 


Salariea. 


$186.68 
183.33 
203.33 
163.31 
163.83 
06.00 


96.00 
96.00 
96.00 
96.00 
223.49 
136.67 

1,686.17 


Labor 

and 

materiaL 


$185.81 

8.49 

274.97 

80.89 

136.86 

16.00 


Cnnrent 

and  oon« 

iingent 

expenaea. 


703.02 


$2.22 
6.28 
6.09 
7.89 

12.74 
2.02 


8.06 


2.32 
2.40 


44.01 


TotaL 


$874.71 
168.10 
483.39 
242.12 
302.98 
113.03 


96.00 
98.06 
96.00 
97.82 
226.89 
136.67 

2,482.20 
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DeUMed  ttaltment  of  expense»  incurred  in  preserving  and  iMdntaining  navigaUom 
portion  of  the  Kentuchtf  Biver,  Kentuokjf,  etc — Contmaed. 


M  A^ 


*                    a 

Look  No.  S. 

LockNa4. 

Months. 

Salaries. 

Labor 
aadma- 
torials. 

Current 
and  con- 
tingent 
expenses. 

TotaL 

Salaries. 

Labor 
andni*> 
terials. 

Current 

ano  ooB<      T^*^ 

1893. 
JnlT 

$180.00 
153.34 
203.33 
153.33 
153.34 
95.00 

95.00 
95.00 
95.00 
95.00 
223.50 
130.07 

$108.00 

43.50 

778.92 

400.15 

280.31 

*       8.17* 

$2.22 
0.29 
5.00 
4.78 
5.05 
2.02 

$350.04 
203.13 
087.34 
658.20 
438.70 
105.19 

OfrOO 

104.05 

06.00 

07.33 

225.00 

141.07 

$180.00 
153.84 
203.83 
153.33 
153.34 
06.00 

06.00 
06.00 
06.00 
96.00 
233.50 
138.07 

$129.61 
5L00 
83.80 
21.35 
48.93 
L50 

150 
48.90 
8.50 
3.00 
L50 
8.00 

$2.23 
0.20 
6.10 

10.28 

1 

$8U« 

AtllTflflt- •..«..... 

SM.« 

Si^Member ......... 

1U.S 

October 

184. « 

ICoTembcr ......... 

i^r 

D6436iiiber  ......... 

LOO 

LIO 
LOO 

f7.3i 

1893. 
Juiniirv ........... 

t0u« 

Febmarr 

0.00 

3.05 

144.  M 

\f  &rAh  .- 

K.]i 

April 

2.33 
2.40 

2.88 

140 

lAJI 

May 

2D.  41 

JnnA  .............. 

6.00 

mor 

Total 

1,085.17 

1,090.11 

33.28 

3,408.51 

1,085.17 

847.66 

8L73 

liOLtf 

Months. 


1891 

July 

Angost 

September . 
October. . . . 
November . 
December. . 

1893. 

January . . . 
Febmary . . 

March 

April 

May 

Jane 

Total 


.Look  No.  6. 


Salaries. 


$261.03 
153.83 
203.34 
153.33 
153.33 
95.00 


95.00 
05.00 
95.00 
95.00 
223.51 
136.66 


1,703.13 


Labor    !  Ca™>* 
and  oon- 


and  ma- 
terials. 


$118.01 
285.00 
159.95 


4.35 
16.00 


8.00 
40.58 


tingent 
expenses, 


$2.23 
0.29 
6.10 
133 


102 


3.00 


183 
140 


TotaL 


$384.87 
444.02 
308.39 
155.00 
157.08 
11102 


96.00 
101.00 
141.58 

97.33 
225.91 
130.06 


LockNo.8. 


Salaries. 


$180.00 
103.83 
203.34 
117.33 
108.33 
05.00 


05.00 
06.00 
06.00 
06.00 
223.51 
130.00 


031.89  25.70     2,420.78  j  1,564.10 


Labor 
and  ma- 
terial. 


$114.72 

40.76 

10L98 

3,361.41 

1,288.24 

26.06 


186 

4.U 


7.46 


4,936r4»7 


Cnrrrat 

and'coB- 

tingeat 


$138 
8.30 
6.08 
138 
7.85 


L80 
188 
148 


81flL» 

8,471.87 


tl» 
01 14 


97.81 
BS.01 
144.  U 


8.  SUM 


Months. 

U.  8.  snagboat  Keutnoky  and  steamer 
Fulton. 

'    U.  S.  dredge  Winie. 

Salaries 
and  labor 

Repairs. 

Supplies. 

TotaL 

Salaries 
and  labor. 

Repairs. 

SoppUea. 

T^taL 

1891 
Julv 

$1,500.48 

2,150.07 

1,022.00 

081.50 

977.00 

$10.21 

8.75 

90.82 

79.50 

$306.00 

42139 

90.05 

51.24 

43131 

3118 

0.12 
1181 

210.50 
27.82 

847.83 

$1,876.00 
2,500.81 
1,2U.87 
1,11130 
1,400.31 
7173 

0.02 

1131 

220.36 

27.82 

1,073.82 

$834.60 
380.00 

$4L04 

$17144 
878.S8 

A  yittyx^ T.-r 

$18.50 

SoDtember 

( )cVober 

406.00 
887.00 

'iiiti 

November ......... 

68.30 

4MLSI 

December ......... 

48.56 

1891 
Jannarv ........... 

a 

Febmarr.... 

MM^h..'. 

.85 

April 

08.00 
207.8] 

* 'iiio 

Jane.  .............. 

725.99 

7. 35 

1106 

SUM 

Total 

7,800.04 

238.74 

2,015.75 

0,010.18 

1,85188 

48.10 

88.86 

LO^lH 
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Detailed  $iatement  ofexpeH$f$  incutTed  in  preserring  and  ttiahttniiting  navigation  on  that 
portion  of  the  Kentuokg  Biver,  Kentuckgy  etc, — Continued. 


July 

▲ainut.... 
September. 
October — 
ISToirvinber  • 


ia»2. 


Jmaaarj. 
April.... 


18»3. 


n.S.dre(lgeWerd. 


Salariee 
and  labor. 


$4OS.0O 
260.00 
830.17 
343.84 
806.00 

30.00 


Bepaim. 


Total ,  l.OtM.Ol 


$83.45 


83.45 


Sappliea. 


$40.70 
16.50 


60.68 


178.90 


304.18 


Total. 


$53ai5 
266.50 
330.17 
243.84 
455.68 

89.00 
178.80 

2.051.64 


SUMMARY.  • 

Look  No.  1.  Kenttteky  Bircr,  KentQcky $13,222.44 

Look  No.  3,  KentookyBiyer,  Kentucky ^ 2,482.20 

LookKo.3,KentQeky  BiTer.Kentaoky 8,406.51 

Lock  Ko.  4,  Kentaoky  Biver,  Kentnoky 2,064.45 

Look  No.  B,  Kentucky  Biver,  Kentucky 2. 420. 78 

Look  No.  6,  KentaokyBiver,  Kentucky 6,519.16 

United  Btatee  Snagboat  Kentucky  and  steamer  Fnlton 9. 619. 18 

United  Statea  ^edgeWiUie 1,985.17 

United  Statea  dredge  Ward 2,05L64 

Grand  lotel 48,7)8.48 


rkport  of  first  lisuf.  h.  e.  waterman,  corps  of  bngdnebrs. 

United  States  Engineer  Office, 

Frankfofir  Ky.,  Jwne  SO,  189$. 

Major  :  I  have  tbe  honor  to  submit  the  following  report  on  the  operating  and  care 
of  canals  and  the  maintaiuiug  and  preserving  of  navigation  on  the  Kentucky  Kiver 
for  the  fiscal  year  ending  June  30, 1893: 

Mr.  R.  S.  Burnett,  assistant  engineer,  was  in  local  charge  of  the  river  to  September 
1, 1892,  when  relieved  by  Mr.  I.  V .  Hoag,  Jr.  The  latter  gentleman  was  relieved  by 
me  May  11, 1893. 

A  new  line  of  boats  has  been  established  during  the  year  between  Frankfort  and 
Louisville,  Ky.,  called  the  People's  Packet  Company;  Frank  Myers,  president;  W. 
R.  Jones,  secretarv ;  Sim  Monday^  treasurer. 

The  locks  are  in  a  fair  condition  with  the  exception  of  needing  generally  new 
lower  gates.  Several  of  the  existing  dams,  however,  will  require  extensive  repairs 
in  order  to  make  them  tight  and  secure.  A  considerable  amount  of  dredging  will 
also  be  necessary  at  the  lock  entrances. 

The  two  most  troublesome  bridges  on  the  riyer  are  the  Louisville  and  Nashville 
RaUroad  Bridge  and  the  highway  bridge,  both  at  Frankfort,  Ky.  In  each  case  plans 
for  the  alteration  of  the  bridges  have  been  submitted  to  the  Secretary  of  War,  and 
have  been  approved  by  him.  The  adopted  plan  of  the  railroad  bridge  provides  that 
the  new  bridge  is  to  be  5  fset  higher  than  the  old  in  clear  head-room.  Work  has 
been  begun  on  the  approaches  to  this  bridge,  but  nothing  is  intended  to  be  done  on 
the  channel  span  until  some  time  in  July,  1893. 

In  the  case  of  the  Highway  Bridge,*the  adopted  plan  provides  that  the  bridge  shall 
be  raised  for  a  distance  of  200  feet  about  7  feet  4  inches,  making  its  clear  height  the 
same  as  in  the  case  of  the  Railroad  Bridge.  The  3  piers  of  the  old  bridge  are  to  be 
removed  to  a  depth  of  7  feet  below  pool  water.  Advertisements  were  issued  by  the 
citjr  for  the  building  of  (his  bridge,  out  all  proposals  were  rejected  on  the  ground  of 
their  being  excessive.  New  bids  were  asked  for,  and  were  opened  June  19, 1893.  An 
expert  on  bridges  has  been  employed  by'tiie  city  to  investigate  and  report  on  the 
most  feasible  plan  submitted. 

Elia  93 ^165 
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Thm  Ibli^wing  is  a  detailed  statdmentof  the  work  done  during  tba  past  flMsi 

LOCK  NO.  I. 

Crib  ^xUttMim  lelow  abutment, — ^Excavated  297  cable  yards  of  olay  and  mnd  aodSOB 
oabio  yards  of  rij^rap  from  old  crib  for  foundation  of  crib  extension,  and  for  foonda- 
tion  of  anchor  cribs  770  cubic  yards  of  earth,  clay,  sand,  and  80  cnuio  yards  of  rip- 
rap: drove  with  pile-driver  33  piles  near  river  bauk;  laid  iu  crib  9  pieces  (2,352  fimt 
B.  M.)  of  old  hewed  timber  and  710  pieces  (209,640  feet  B.  M.)  of  new  timber;  laid 
in  anchor  cribs  54  pieces  (9,588  feet  B.  M.)  of  old  timber,  and  106  pieces  (26,904  feed 
B.  M.)  of  new  timber^  placed  in  crib,  as  ballast,  2,817  cubic  yards  of  riprap,  »nd  in 
arohor  cribs  431  cubic  yards;  placed^  as  filling  behind  orib,  GO  cords  of  logs  and 
drift,  859  cords  of  brush,  and  135  cubic  yards  riprap. 

Zand  crib  above  dam, — Placed  in  landcrib  above  dam  150  cubic  yards  of  ripraps  and 
behind  crib  112  cords  of  log|s  and  drift  and  49  cubic  yards  of  riprap. 

Quarry  at  Gratz,  Ky, — Stripped  from  face  of  quarry  848  cubic  yards  of  earth,  cIst. 
and  spalls;  quarried  and  broke  into  riprap  973  cubic  yards;  removed  to  river  bank 
1,210  cubic  yards  of  riprap;  loaded  on  barge,  for  shipment  to  lock  No.  1, 171  enbir 
yards  of  riprap  to  be  used  as  ballast  in  crib  extension  below  abutment. 

Repaire  to  daia.— ^^u^t  cofferdam  on  abutment  side  of  river  to  stop  leak  in  dam: 
placed  behind  coffer  2  cords  of  brush  and  1,167  cubic  yards  of  sand,  clay,  and  gravel; 
removed  from  apron  on  dam  17,526  feet  B.  M.  of  sheeting  and  stacked  same  on  river 
bank ;  placed  595  cubic  yards  of  riprap  and  190  cubic  yards  of  clay,  sand^  sad 
gravel  to  stop  leak ;  190  cubic  yards  of  clay  and  25  cubic  yards  of  riprap  placed  oo 
apron  of  dam ;  spiked  56  pieces  of  sheeting  on  slope  of  dam,  and  11  pieces  of  sheet 
in^  on  lower  step  of  dam  near  land  crib. 

Aieic  upper  lock  gates, — On  account  of  convenience  in  building,  it  was  decided  to 
construct  the  new  lock  gates  at  Lock  No.  3.  Grcorgia  long  leaf  yellow  pine  was  par- 
chased  by  circular  letter,  gates  constructed,  painted,  new  irons  placed  in  position, 

Sates  launched  on  barge  and  towed  to  Lock  No.  1.  Old  lock  gates  were  removed, 
ismantled  and  new  gates  hung  in  position.  Difficulty  was  found  in  making  the 
gates  miter,  a  cofferdam  was  constructed  at  the  upper  entrance,  an  examination 
made,  and  a  poplar  strip  J-inch  wide  placed  on  the  miter  post  of  each  gate.  Iron 
plates  for  the  ends  of  the  gates  have  been  made,  but  have  not  yet  been  placed  in 
position. 

General  r^air  work, — Spiked  on  top  of  inside  ^ard  crib,  4  pieces  of  sheeting  3  by 
12  inches  by  20  feet  for  walk,  and  on  upper  guide  crib  1  piece  of  sheeting  4  by  14 
inches  by  4i  feet.  Spiked  on  upper  guard  crib  3  pieces  sheeting  3  by  U  inches 
by  18  feet. 

i>red^n^.— Dredge  Ward  dredged  250  cubic  yards  of  sand,  clay,  and  gravel  ttom 
upper  entrance,  and  1,161  cubic  yards  from  bar  below  dam,  and  placed  same  behind 
dam  as  backing. 

General  tcorA;.— Stacking  and  handling  timber  for  crib  extension;  making  wheel- 
barrow  runs  for  placing  riprap  in  cribs;  transferrins  timber,  tools,  and  material* 
from  lock  side  to  abutment  side  of  river;  handling  loaded  and  empty  barges  and 
scows;  coaling  steam  crafts;  repairing  tools  and  other  property,  cnttins  brush, 
hauling  timber  for  new  lock-gates  from  Worthville,  Ky.,  to  river  bank,  loaded  same 
on  barge  and  towed  to  Lock  No.  3;  dug  ditch  on  lock  side  of  river  above  slc^ie  walL 

General  remarks, — Navigation  was  suspended  on  account  of  ice  from  January  7  W 
30,  and  on  account  of  high  water  38  days  during  the  year. 

Highest  water  occurred  February  21,  upper  gauge  reading  34.40  feet,  lower  gangr 
49.20  feet. 

Lowest  water  occurred  November  4,  upper  gauge  reading  5  feet,  lower  gaoge  4.10 
feet. 

LOCK  NO.  2. 

General  work, — Operating  and  care  of  lock  and  other  Gk>vemment  property: 
removed  250  cubic  vards  of  material  in  filling  and  grading  around  lock-keeper^ 
dwelliufi:;  removed  drift  from  upper  entrance;  scraped  mnd  from  behind  lock  gates; 
removed  snow  and  ice  from  lock  walls ;  destroyed  vegetation  in  cribbins ;  replaced 
defective  sheeting  on  dam;  built  cofferdam  in  lower  entrance  andplaceanew  pintle 
on  lock  gate. 

Dredging, — Dredge  Ward  removed  from  lower  entrance,  and  tnm  bar  below  daa 
232  logs  and  1,600  cubic  yards  of  sand  and  eravel. 

General  remarks. — ^Navigation  was  suspended  from  January  6  to  30,  on  accoimt  of 
ice,  nineteen  days  on  account  of  high  water,  and  two  days  repairing  pintle. 

Highest  water  occurred  February  21,  upper  gauge  reading  80.10  feet,  lower  gauge 
41.60  feet. 

Lowest  water  occurred  November  13,  upper  gauge  reading  6.50  feet,  lower  gange 
3  feet. 
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LOCK  NO.  3. 

N§w  uppm' Ueh  gmiH, — Graded  and  lereled  space  for  buildinff  gates;  built  skids; 
built  tramwa^r  from  look  to  yard  to  handle  gate  timber :  haaled  timber  from  Wortli- 
ville,  Ky.y  to  river  bank ;  loaded  on  barge  and  towed  to  Look  No.  3 ;  unloaded  timber, 
dressed  and  fitted  same,  and  built  lock  gates;  painted  gates  and  placed  new  irons  in 
position;  removed  old  gates  and  dismantled  same;  hung  new  gates  in  position. 

Upper  guard  orih. — Removed  89  cnbi6  yards  of  riprap  fr^m  crib :  faced  and  placed 
in  nosition  in  wall  18  pieces  of  timber;  laid  28  cross  timbers;  replaced  riprap. 

thedaing, — Dredge  Ward  dredged  800  cubic  yards  of  material  from  lower  entrance 
and  600  cubic  yards  fh>m  bar  below  entrance. 

GtfMral  «corA;.-M>perating  and  eare  of  lock;  removing  drift  from  npper  entrance; 
scraped  mud  from  oehind  lock  gates;  removed  snow  and  ice  from  lock  walls;  de- 
stroyed vegetation  from  slope  wall  and  from  cribbing;  made  ladder  16  feet  long  and 
fastened  to  cribbing  on  abutment  side;  set  posts;  £ressed  lumber  and  built  fence 
465  linear  feet  in  front  of  lock  houses. 

Qtnei'al  remark*. — Navigation  was  susj^nded  on  account  of  ice  from  January  6  to 
29.  and  four  days  in  February  on  account  of  high  water. 

Highest  water  occurred  February  21,  upper  gauge  reading  21.10  feet,  lower  gauge, 
31.60  feet. 

Lowest  Water  occurred  October  27,  upper  gauge  reading  6.50  feet,  lower  gauge, 
5.40  feet. 

LOCK  NO.  4. 

General  worh. — Operating  and  care  of  lock;  built  cofferdam  in  lower  entrance;  re- 
moved old  and  defective  pintle  frt>m  lower  river  gate  and  placed  new  pintle  on  same; 
removed  two  defective  pieces  of  sheeting  from  dam  and  replaced  with  new ;  repaired 
fence  around  Government  property;  repaired  basement  in  lock-keeper's  dwelliug: 
repaired  tool  house;  removed  drift  frt>m  lock  entrance;  scraped  mud  from  behind 
lock-gates;  removed  ice  and  snow  fh>m  lock  walls;  destroyed  vegetation  from  slope 
wall  and  from  cribbing. 

Dredging, — ^Dredge  nillie  remoyed  from  upper  entrance  64  logs  and  960  cubic  yards 
of  material;  from  the  lock  pit  310  cubic  yards  and  from  lower  entrance  645  yards; 
total,  1,915  cubic  yards. 

General  remarks. — Navigation  was  suspended  December  30  and  from  January  9  to 
29  on  account  of  ice,  and  four  days  in  February  on  account  of  high  water. 

Highest  water  occurred  February  21,  upper  gauge  reading  18.^  feet,  lower  gauge 
reading,  32.40  feet. 

Lowest  water  occurred  October  21;  upper  gauge  reading,  5.20  feet;  lower  gauge, 
4.80  feet. 

LOCK  NO.  5. 

General  w>rk. — Operating  and  care  of  lock.  Cemented  slope  wall ;  dug  ditch  50 
feet  long  and  5  feet  deep,  from  assistant  lock-keeper's  dwelling  to  river  oank ;  re- 
paired broken  wicket;  placed  50  cabic  yards  of  riprap  above  dam  to  6toplead; 
placed  behind  dam  as  backing,  694  cubic  yards  of  clay  and  gravel ;  removed  25  pieces 
of  defective  sheeting  from  steps  of  dam,  and  15  pieces  of  slope  sheeting  and  replaced 
same  with  new  sheeting;  scraped  mud  from  behind  lock  gates;  removed  drift  from 
npper  entraDce;  removed  snow  and  ice  from  lock  walls.  Dredged  at  Lock  No.  6,  by 
the  dredges  Willie  and  Ward,  3,750  cubic  yards  of  gravel,  loaded  on  barges  towed  to 
lock  No.  5  and  placed  behind  dam  as  backing. 

Dredging. — ^It  was  not  found  necessary  to  dredge  lock  entrances  during  the  year. 

General  remarke. — Navigation  was  suspended  from  January  7  to  30,  on  aeoount  of 
ice,  and  two  days  in  Februarv  on  account  of  high  water. 

Highest  water  occurred  February  20,  upper  gauge  reading  20.50  feet,  lower  gange 
31.10  feet. 

Lowest  water  occurred  October  18,  upper  gauge  4.60  feet,  lower  gauge  5.30. 

LOCK  NO.  6. 

After  the  high  water  of  last  year  it  was  found  thai  much  of  the  step  sheeting  had 
been  knocked  off,  and  that  the  riprap  filling  had  washed  out.  This  rock  ballast  was 
foand  entirely  gone  under  the  first  step  for  a  distance  of  66  feet  adjoining  the  abut- 
ment, also  for  a  distance  of  59  feet,  beginning  36  feet  away  from  the  lock  wall.  In 
the  second  step  it  was  all  gone  for  a  distance  of  58  feet  from  the  abutment,  and  in 
the  third  step  about  two-thirds  gone  for  27-feet  from  the  same  point. 

This  damage  was  caused  by  the  return  wave  from  below,  which  it  was  decided  to 
counteract  by  a  re-inforcing  apron.  Before  this  was  completed  the  work  wasstopped 
by  high  water.    As  the  new  cribs  were  not  properly  tied  to  the  old  work,  two  of 
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them  hare  apparently  been  washed  out,  leaving  onlv  one  in  place.  It  is  now  pro- 
posed to  complete  this  apron  all  the  way  across  ana  to  tie  it  frequently  to  the  aam 
proper,  raising  it  to  the  level  of  the  lower  step. 

'  Dam.— Removed  02  linear  feet  of  sheeting  firom  steps  of  dam  in  order  to  fill  muim 
with  ballast.  Placed  in  steps  next  to  abutment  721  cubic  yards  of  riprap ;  placed 
in  steps  in  middle  of  dam  36  cubic  yards,  and  in  step  next  to  lock  132  cubic  yards  of 
riprap.  Total  amount  of  riprap  placed  in  steps  of  dam,  888  cubic  yards.  Placed 
8^287  cubic  yards  of  clay,  sand,  and  gravel  behind  dam  as  backing.  Replaced  63 
linear  feet  of  sheeting  oa  steps  of  dam. 

AhuimmU'^FlAced  at  base  of  abutment,  between  end  of  reinforcing  crib  and  ledge 
of  stone  on  river  bank,  9  cubic  yards,  12  cubic  feet  of  concrete.  Placed  below  con- 
crete two  pieces  of  cut  stone  (24  cubic  feet)  and  fssteued  them  together  with  iron 
clamps. 

Reinforcing  cribs. — Reinforcing  cribs  were  built  as  follows: 

Crib  No.  1 :  Extending  112  feet  from  the  abutment  side,  16  feet  wide  and  about  12 
feet  deep. 

Crib  No.  2:  Extending  92  feet  from  the  lock  wall,  16  fde%  wide  and  U  feet  deep. 

Crib  No.  3:  Extending  from  Crib  No.  2  towards  Crib  No.  1,  112  feet  16  feet  wide 
and  14  feet  deep. 

Crib  No.  4 :  The  fhiming  of  this  crib,  96  feet  long,  16  feet  wide,  and  14  feet  deep, 
was  begun  but  high  water  prevented  its  completion. 

Total  amount  of  material  need. 


Crib  No.  1 . 
CribKo.2. 
Crib  No.  8 . 

Total 


Timber. 


Pieces. 


370 
281 

418 


Linear 
feet 


7,612 
8,060 
7.542 


Spfkea. 

FeetB.M. 

moM. 

l^ 

U^ 

42,851 
28,700 

81 

006 
611 
788 

212 
244 

53,077 

SflB 

1,019 


10,104 


125.228 


81 


2,097 


Xoolr. — Cut  grooves  in  both  walls  of  the  tail-bay  to  hold  cross  timbers  of  coffer- 
dam; rounded  comers  of  ladder  ways  to  low  water;  placed  new  bedplate  in  lock- 
wall  to  hold  wicket  screen;  placed  new  wicket  screens  in  culverts  of  both  walla; 
removed  yoke  or  boxing  from  bracket  of  auxiliary  dam  in  fore  bay;  repaired  same 
by  cutting  off  the  top  of  the  boxing  and  substituting  an  iron  strap  across  same; 
rounded  ladder  ways  in  both  walls. 

General  work, — Operating  and  care  of  lock ;  watching  aad  oaring  for  barges,  boowk. 
and  other  Government  property  and  materials;  painted  lock-gates;  receiving  and 
framing  timbers  for  cribs;  rigging  derricks  for  handling  timbers;  receiving  and 
handling  riprap ;  quarrying  riprap;  hauling  fuel  and  pumping  water  for  hoistinic 
engines;  repaired  and  calked  barges  and  scows;  quarried  48  cubic  yards  of  riprap 
for  Lock  No.  2^  caring  for  tools  and  materials;  general  carpenter  and  blackamitii 
work ;  sharpening  and  repairing  tools. 

General  remarke, — ^Navigation  was  suspended  frt>m  January  9  to  29  on  aceoimt 
of  ice. 

Highest  water  occurred  February  20;  upper  gauge  reading  20.00  feet,  lower  gauge 
27.20  feet. 

Lowest  water  occurred  November  8;  upper  gauge  4.50  feet,  lower  gauge  S.00  feet. 

STEAMKR  L.  A.  FULTON. 

The  steamer  L,  A,  Fulton  was  chartered  July  6  to  August  11, 1892,  to  take  the  place 
of  the  United  States  snag-boat  Kentucky. 

Started  from  Louisville,  Ky.,  to  Parker^bnrg,  W.  Va.,  on  July  7,  after  the  dredge 
Willie;  returned  to  tlie  Kentucky  River  July  16  and  took  dredge  to  Lock  No.  6om 
the  18th;  acted  as  tender  to  dredges  Ward  and  Willie;  towed  barffes  of  clay,  sand, 
and  gravel  from  Lock  No.  6  to  Lock  No.  5,  and  placed  same  behind  dam  as  backing ; 
towed  dredge  Ward  and  two  dump  scows  to  Lock  No.  3;  towed  the  two  Ohio  Biver 
dump  scows  to  Cincinnati,  Ohio,  August  6, 1892. 

UNITED  STATES  8NAQ   BOAT  KSMTVCKT. 

The  United  States  snagboat  Kentucky  has  been  engaged  in  towine  dredges,  bmrms 
and  scows  at  tlie  several  locks;  assisted  in  building  oofierdam  im  the  abvtoiettt  nde 
at  Lock  No.  1  to  repair  dam;  built  cofferdam  in  upper  entrance  to  Lock  No.  1, 
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made  ezamiHation  of  look-gates,  and  'placed  a  poplar  strip  seyen-eightliB  of  au  inch 
on  the  miter  post  of  each  ^te;  bnilt  cofferdam  in  lower  entrance  at  Lock  No.  2  and 
placed  pintle  on  gate;  bnilt  cofferdam  at  Lock  Nor4  in  lower  entrance;  removed 
old  and  defective  pintle  and  placed  new  pintle  in  position :  towed  dredge  Ward  to 
the  Big  Sandy  Biver  Febmary  10, 18^;  removed  12^  snags  anring  the  year,  and  run 
6,110  miles. 


UNITBB  STATB8-  DBSPOB  WARD. 


The  United  States  dredge  Ward  dredged  2,475  cubic  yards  of  clay,  sand,  and  gravel 
at  Lock  No.  6  for  baoking^Dara  No.  5 ;  &0  cubic  yards  of  sand  and  travel  oredgeid  and 
placed  behind  Lock  No.  o  as  backing;  towed  to  Lock  No.  3  and  dredged  from  lower 
entrance  800  cubic  yards  of  sand  and  gravel,  and  from  bar  below  lock  600  cubic 
yards;  assisted  in  changing  the  irons  for  the  new  lock-gates;  towed  to  Lock  No.  1, 
dredged  1,061  enbic  yards  of  sand  and  gravel  from  below  dam,  and  placed  same 
above  dam  as  backing;  assisted  in  buildmg  cofferdam,  dredged  100  cuoic  yards  of 
material  for  backing  same;  removed  cofferdam  fh>m  upper  entrance:  removed  232 
logs  and  1,600  cnbic  yards  of  material  from  entrances  at  Lock  No.  2;  assisted  in 
bnilding  cofferdam  at  Lock  No.  4,  and  removed  same ;  made  necessary  repairs  to  ma- 
chinery and  built  cabin  on  boiler  deck ;  towed  to  the  Big  Sandy  River  ny  the  snag 
boat  Ktntmck^  February  10,  1893. 

UNITED  STATES  DREDGE  WILLIE. 

The  United  States  dredge  Willie  was  towed  to  Lock  No.  4  June  20;  removed  from 
upper  entrance  to  lock  64  loeii  and  960  cubic  yards  of  material;  from  the  lock-pit 
310  cubic  yards,  and  from  we  lower  entrance  645  cubic  yards  of  sand  and  mud. 
Total  amount  or  material  removed,  1,915  cubic  yards.  Towed  to  Lock  No.  Sv  and 
dredged  1,450  cubic  yards  of  material  from  lock  entrances. 

Digged  at  Lock  No.  6  1,275  cubic  yards  of  clay,  sand,  and  gravel  for  backing 
Lock  No.  5,  and  500  cubic  yards  for  backing  No.  6. 

UKITED  STATES  DERRICK  BOAT. 

The  United  States  derrick  boat  assisted  in  buUding  the  crib  extension  of  dam  below 
abutment  at  Lock  No.  1,  handling  and  stacking  timbers,  handling  riprap  and  other 
material;  towed  to  Look  No.  6  December  8,  1^;  used  in  handling  timber,  etc.,  at 
Lock  No.  6;  painted  boat  and  repaired  machinery. 
BespectfuUy  submitted, 

H.  E.  Watkrman, 
Fir$i  LieutenaHt  of  Engineer; 
M%j.  D.  W.  LocKWOOD, 

Corpe  of  Enffineers,  XJ,  S,  A, 


Commercial  eiaUstiee  of  Kentucky  Biter,  Kentucky ,  for  fUcal  year  ending  June  SO,  189S. 


ArOclM. 


Brick 

CUMd 

Cement  

Cooperage 

Croee-tiee 

Grata 

Floor 

Hay 

Iron 

Livestock 

Loga 

Lnraber 

Merchandise,  misoellaueoua 

Salt 

Timber 

TobacMW 

Whlaky 

Paaaengen 


1890. 


Tom, 


89,602 


Total 


6,991 

1,503 

4,407 

1«903 

2,360 

168,903 

10,670 

19,664 

909 

4,682 

3,783 

4,142 

1,996 


1891. 


IbfW. 


89,763 


14,279 

1,744 

600 

712 

8,065 

224,844 

15.256 

31,739 

1,602 

8,761 

6, 686 

4,306 

3,023 


310.354  I    889,219 


1892. 


Tont, 

345 

130 

203,224 

200 

786 

1,445 

10,219 

6,233 

6,486 

4,292 

2,506 

72,749 

13,336 

60,618 

9,026 

21,831 

11,199 

4,098 

8,172 


481,846 


1883. 


font. 

325 

771 

176, 8n 

212 

1,116 

889 

726 

12.004 

6,130 

6,671 

498 

3,071 

63,197 

38,166 

4,876 

8,181 

6,808 

8,368 

8,176 


330,448 
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List  of  atem-wheel  boats  plying  on  the  Lower  Kentucky  Biver,  Kentucky, 


Name  of  boat. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

K^mtWftlTV  ....-.-•-•    ....«.»«««•.««.. 

United  States  snag  boat. 
Paokft 

136.6 
144 
132.5 
127.3 
126 
124.8 
^124 
121 
121 
112 
111.6 
101.3 

94 

92.6 

93 

92 

53 
122 
122 
114 
110 
112 

93 

33 
177 
116 

76 

21 

JFVet. 
80 

26.6 
27 
24.2 
26 
31 
24 
28 
20.8 
18.3 
17.9 
20.4 
16 
18.1 
14 

13.6 
10 
21.6 
22 
23 
22 
23.6 
16 

6.6 
18.8 
18 
12 

6 

Feet. 

4.6 

4 

4.4 

3.6 

3.6 

6.5 

3.6 

4 

8.1 

8.4 

2.6 

8.7 

3 

8.4 

8 

2.2 

4 

3.6 

3 

3.9 

8 

4 

3 

3.6 

4.8 

4.2 

1.6 

8.6 

330 

Jf^nniO   CUilDDbQU   --r rr -r.-fr,. 

225.06 

Falls  Citv.. '..... 

do 

223.36 

Bellaire.. 

do 

116.77 

City  of  ClarksTille 

do 

194 

JoDJi  Barrett 

do 

187.28 

Transit 

do 

88 

Jtesone 

do 

139.03 

Sea  Lion 

do 

106.83 

S.B.  Van  Meter 

do 

96.56 

Ida  Smith 

do 

44.14 

Jaere ...«. 

do 

63.97 

Little  SaodT 

do 

39.34 

J.  F.  (yConnell 

do 

64.74 

KatePrather* 

do 

40.79 

Ada  v.* 

do 

2L32 

do 

4.86 

Ezoell 

Towboat 

118.90 

Jj.  A .  Fnlton 

do 

107.99 

Comet. 

do 

100.08 

......«AW    ................. 

do 

89.89 

Al  Martin 

do 

96.68 

do 

49 

Tom  Boss 

do 

9.72 

D.D.Baker 

Sawmill 

70.83 

Sawrer 

do 

70 

"W.  L.  Norton 

Packet 

48.00 

lues 

Towboat 

1.50 

*  Side- wheeler. 


t  Serew  propeller. 


Report  of  lockages  on  Kentucky  Biver,  Kentucky,  for  fiscal  year  ending  June  SO,  189S, 


Locks. 


No.l 
No.2 
No.  3 
No.  4 
No.  6 
No.6 


Total. 


803 
819 
337 
340 
839 
344 


i 

1 

o 

1 

m 

1 

62 
46 
28 
25 
26 
21 


Going  np. 


I 

CQ 


440 
405 
260 
288 
172 
90 


1,635 


1 

I 

I 


206 
140 
138 
139 
77 
118 


817 


i 
s 

9 

1 


30 

67 

65 

140 

125 

828 


755 


Going  down. 


i 


435 
406 
263 
268 
169 
91 


1,632 


1 

I 


106 
146 
146 
142 
78 
121 


829 


149 
140 
126 
144 
1,010 
1,111 


2,689 


I 

9 

s 


26 

74 

60 

164 

111 


774 


1.481 
1,387 
1,058 
1,265 
1,742 
2,198 


9,181 


I 

g 
1 


3 


1,065 
1,273 
960 
1,117 
1,281 

1.: 


6,962 


118. 


IMPROVEMENT   OP   LICKING   RIVER,  KENTUCKY,  BETWEEN   FARMERS 

AND  WEST  LIBERTY. 

The  project  for  the  improvement  of  this  river  was  approved  by  the 
Secretary  of  War  under  date  of  September  20, 1888,  and  provides  for 
the  removal  of  snags,  detached  rocks,  and  bowlders,  with  a  view  to  im- 
proving loW' water  navigation  and  rafting. 

During  past  years  the  stretch  of  river  between  Farmers  and  West 
Liberty,  68  miles  in  extent,  has  been  improved  each  year  that  appro- 
priations have  been  made,  so  far  as  the  amount  of  money  avaUable 
would  x>ermit,  the  object  being  to  enable  light-draft  boats  to  use  the 
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river  at  a  lower  stage  than  was  formerly  possible  and  to  facilitate 
rafting. 

The  original  estimate  of  the  cost  of  this  improvement  was  $17,680, 
and  it  is  recommended  that  of  the  balance  yet  unappropriated  $5,000 
be  appropriated  for  the  fiscal  year  ending  June  30, 1895. 

The  river,  under  the  present  project,  is  not  susceptible  of  permanent 
improvement  for  the  reason  that  such  obstructions  as  snags,  leaning 
trees,  stumps,  etc.,  are  liable  to  occur  after  each  high  water. 

APPROPRIATIONS. 

AngUBt  11, 1888 $3,000 

September  19, 1890 3, 000 

Total 6,000 

Money  statement, 

July  1, 1892.  balance  nnexpended $207. 44 

Jnne  30, 18^,  amount  expended  during  fiscal  year 207. 44 

'Amount  (eatimated)  required  for  completion  of  existing  project 11, 680. 00 

I  Amount  Uiat  can  be  profitably  expended  in  fiscal  vear  endins  Jnne  30. 1895  5, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3, 1893. 

^  Note. — It  has  been  impossible  to  obtain  commercial  statistics. 


I  I  9. 
IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

The  Big  Sandy  River,  which  is  formed  by  the  union  of  the  Tug  and 
Levisa  forks,  flows  nortn  a  distance  of  26  miles  and  empties  into  the 
Ohio  at  Gatlettsbnrg,  Ky.  The  main  river  and  the  Tug  form  the 
boundary  between  Kentucky  and  West  Virginia,  and  the  Upper  Tug, 
for  a  distance  of  about  18  miles,  forms  the  boundary  between  Virginia 
and  West  Virginia.  The  Tug  Fork  rises  in  the  southwest  comer  of 
West  Virginia  and  flows  northwest  to  its  junction  with  the  Levisa 
Pork,  with  a  total  length  of  140  miles.  The  Levisa  Fork  rises  in  the 
southwestern  part  of  Virginia,  then  entering  Kentucky  flows  in  a 
northerly  direction.    Its  total  length  is  about  189  miles. 

The  original  project  for  improvement  was  adopted  in  1878.  and  pro- 
vided for  the  removal  of  obstructions  from  the  Big  Sandy  and  its  two 
forks  in  order  to  facilitate  push-boat  navigation  and  rafdng. 

In  1880  this  project  was  modified  with  a  view  to  securing  slack- water 
navigation  by  a  system  of  locks  and  dams,  and  the  first  lock  and  dam 
were  located  at  Louisa,  Ky.,  just  below  the  junction  of  the  two  forks, 
for  the  reason  that  the  pools  formed  in  the  forks  could  be  used  for  stor- 
age purposes  during  low  water,  and  thus  afford  advantages  for  mining 
coal  that  no  other  location  for  a  single  lock  could  give. 

The  original  project  provided  for  a  fixed  dam,  and  at  the  end  of  the 
season  1890  the  lock,  with  its  fittings  and  the  abutments,  as  well  as 
about  80  feet  of  the  dam,  had  been  constructed. 

The  timber  and  shipping  interests  of  the  river  having  made  objex;- 
tions  to  a  fixed  dam,  under  date  of  May  20, 1891,  a  board  of  engineer 
ofBcers  was  constituted  ^^to  consider  and  report  upon  the  subject  of  the 
dam  to  be  built  in  the  Big  Sandy  Eiver.'' 
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In  its  final  report  this  board  reoommended  tbe  substitution  of  a 
needle  dam  for  the  fixed  dam,  the  clear  height  of  the  pool  formed  by  it 
to  be  13  feet  above  the  sill  of  the  navigable  pass. 

Under  date  of  March  1, 1893,  I  had  the  honor  to  submit  a  partial 
report  on  movable  dam  proposed  for  this  river,  with  maps  showing  the 
general  features  of  the  work.  These  were  approved  under  date  of 
March  6, 1893. 

The  approved  plan  calls  for  a  navigable  pass  130. feet  long,  and  a 
weir  140  feet  long,  separated  from  the  pass  by  a  pier. 

The  elevation  of  the  sill  of  the  pass  is  placed  at  the  extreme  low- 
water  mark  at  the  time  the  lock  was  built,  thus  placing:  it  9  inches 
above  the  lower  miter  sill  of  the  lock. . 

During  the  past  year  the  lock  walls  have  been  lowered  7  feet,  the 
upper  miter  sill  has  been  cut  down  so  that  the  top  of  the  upper  miter 
sill  will  be  on  an  elevation  of  2  feet  above  the  lower  miter  sill.  The  old 
lower  gates  have  been  cut  down  to  suit  the  changed  conditions,  the 
upper  and  lower  entrances  to  the  lock  have  been  deepened  to  the 
proper  depth,  and  a  cofferdam  constructed  to  inclose  the  site  of  the 
pass  and  pier.  Oontracts  have  been  let  for  the  iron  work  that  will  be 
btiilt  into  the  masonry  of  the  pass  and  pier,  and  nearly  all  the  cut  stone 
required  for  the  pass  and  pier  is  ready  to  be  laid  in  the  foundation. 
It  is  hoped  to  complete  the  masonry  of  the  pass  and  weir  during  the 
])resent  season. 

It  is  more  than  likely  that  when  all  the  details  of  the  plans  have  been 
completed  a  slight  change  will  be  required  in  the  estimate,  somewhat 
increasing  the  amount. 

APPROPRIATIONS. 


July  18, 1878 $12,000 

MarchS,  1879.. '. 12,000 

June  14,  1880 50,000 

March  3, 1881 46,000 

August  2, 1882 16,000 

Julys,  1884 40,000 


Augusts,  1886 $22,S00 

August  11, 1888 81,500 

September  19, 1890 31,000 

July  13,  1892 50,000 

Total 810^000 


Money  statement. 

July  1, 1892,  balanoe  unexpended '. -. * $16,107.87 

Amount  appropriated  by  act  approved  J  uly  13, 1892 50, 000. 00 

66, 107. 87 
June  30, 1893,  amount  expended  during  fiscal  year 37,960.41 

July  1, 1893,  balance  unexpended 28,147.46 

July  1, 1893,  outstanding Uabilities $4,944.91 

July  1, 1893,  amount  covered  by  uncompleted  contracts 2, 964.  SO 

7, 909.41 

July  1,1893,  balance  available 20,238.05 


{Amount  (estimated)  required  for  completion  of  existing  project. 28, 029. 26 
Amountthat  can  be  profitably  expendedinfiscalyearendingJunedO,  1895    28, 029. 25 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Jh9iraei  ofpropotaU  noeiv^  omA  opened  June  10,  l89Sf  dy  Maf,  P.  W,  Lock  woody  Corps 
of  Engtneere.  for  fmmieking  wrought  and  eaeP^ron  work  for  improving  Big  ^ndg 
iiver,  We$t  Virginia  and  Kentuchjf, 


No. 


1 
2 
3 

4 
6 


Kmm  and  addzMt  of  bidder. 


Tbe  HMflBghoff  4t  Lmm  Foundry  Co.,  CtadnnAti,  Ohio . . . 

PaUoii,HidT4bP«Uoii,MMietU,Ohlo 

CharlM  BaniM,  CioAimiati,  Ohio 

Lambert  Bros.  A.  Co.,  Ironton,  Ohio 

Tlie  I.  A  B.  GreenwiJd  Co.,  Cinoiniuti,  Ohio 

The  Frmacis  Futoch  Fooiidfy  and  MiMhine  Co.,  Cincin 

iiAti,Ohio 

GeoTfe  Kineey  A  Co.,  Cteciiuuiti,  Ohio 


CMi  iron* 
61,000 
pounds, 
(per  poand). 


Omto. 
08 


Wronght 
iron.siLOOO 

poondi. 
ipex  poaod). 


Omtt. 
06 


^ 


TotaL 


18,701.00 
5,684.50 
8,810.00 
4,607.00 
4,725.00 

4,057.60 
2,064.50 


Contrsot  Awarded  Qeorge  Kinsey  &,  Co. 

BEPORT  OP  MR.  B.  P.  THOMAS,  ASSISTAKT  BNQINBKB. 

Louisa,  Ky.,  June  SO,  1893. 

Major:  As  there  was  no  money  available  sooner,  work  was  not  began  upon  Big 
Sandy  River  until  the  middle  of  August  last  season. 

A  great  amount  of  deposit  had  formed  in  the  approaches  above  and  below  the  lock, 
and  this  was  removed,  and  the  ledge  of  rock  forming  an  obstnuotion  to  the  entrances 
to  the  lock  was  blasted  out.  The  material  taken  out  was  used  for  ri^rapping  the 
river  banks  above  and  below  the  lock,  which  had  washed  badly.  A  onb  extending 
about  400  feet  above,  and  about  the  same  distance  below  the  lock,  was  put  in  to 
catch  the  toe  of  the  riprap.  This  crib  was  bolted  to  the  top  of  the  ledge  of  rock, 
and  is  about  4  feet  in  height.  A  ^ood  part  of  the  rock  blasted  was  removed  to 
the  opposite  side  of  the  river  and  utilized  in  protecting  the  banks  there.  Much  of 
it  was  wasted  in  the  river  and  has  since  been  removed  oy  the  dredge. 

In  the  original  construction  of  the  lock,  the  walls  were  built  so  as  to  have  a  10- 
foot  guard  above  the  dam.  but  as  the  change  of  plan  from  a  stationary  to  a  movable 
dam  reduces  the  height  of  the  dam  some  5  feet,  it  was  thought  advisable  to  also 
reiluce  the  height  of  the  lock  walls — the  more  so  as  the  new  oam  will  require  con- 
siderably more  masonry,  and  this  reduction  of  the  walls  will  supply  the  required 
stone. 

As  a  movable  dam  is  down  during  high  water,  there  is  no  necessity  for  a  high 

Sard  anyhow;  so  the  walls  were  reduced  7  feet.  The  stones  removed  from  the 
id  wall  were  piled  in  the  yard,  as  were  those  from  the  head  wall  and  miter  wall, 
while  those  from  the  river  wall  were  reniled  on  the  wall  itself  after  the  coping  was 
relaid.  The  upper  miter  sill  was  cut  down  to  an  elevation  of  2  feet  above  the 
lower  sill,  and  the  lower  gates  were  reduced  in  height  to  correspond  with  the  walls. 

The  upper  gates  were  removed  and  have  not  yet  been  replaced. 

The  river  bank  opposite  and  below  the  lock  was  well  protected  with  a  heavy  layer 
of  broken  stone  taken  from  the  dump  lying  outside  the  lock,  the  rock  being  trans- 
ported across  the  river  on  dump  cars. 

The  walls  having  been  cut  down  and  the  coping  reset,  and  the  excavation  of  the 
approaches  to  the  lock  having  been  completed,  work  was  closed  for  the  season  in 
December,  and  was  not  resumed  until  early  in  March,  when  the  United  States  dredge 
Ward  arrived  here. 

The  dump  of  waste  material  lying  outside  of  and  above  and  below  the  lock,  and 
being  about  1,000  feet  long,  has  been  pretty  well  removed  by  the  dredffe,  the  material 
having  been  carried  away  oy  barges  and  wasted  along  the  river  banks  below.  The 
dredge  has  also  excavated  for  the  first  section  of  cofferdam,  and  partially  backed  the 
eoffer  up  outside.  The  stone  for  concrete  for  pass  has  all  been  broken  and  about  half 
that  for  the  weir.  The  stone  was  gotten  from  the  upper  lock  approach  for  the  |iass 
concrete,  and  from  the  waste  dump  for  the  weir,  and  is  hard  and  durable. 

The  cutting  of  stone  for  the  movable  dam  was  begun  about  the  1st  of  April  and 
has  been  carried  on  with  a  good  force  ever  since.  The  stone  for  pass  and  pier  have 
aH  been  cut,  leaviue  those  of  the  weir  yet  to  get  ready.  The  stone  used  are  those 
removed  fh>m  the  lock  walls,  an^  those  left  over  in  the  eonstmetion  of  the  lock. 

As  is  the  case  on  work  of  this  class,  there  has  been  a  great  amount  of  miscellaneous 
work  done,  such  as  rei>airs  to  tools  and  machinery,  moving  machinery  from  one  part 
of  the  works  to  another,  the  laying  of  tracks,  the  construction  of  tiestl*  work,  the 
erection  of  derricks,  building  ears,  sheds,  pile-driverS|  etc 
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Owing  to  the  continued  high  water  this  season  the  cofferdam  for  pass  was  not 
commenced  until  the  1st  of  June,  and  the  work  has  been  stopped  once  since  by  high 
w^ter. 

The  timber  originally  purchased  for  the  stationary  dam  has  been  used  in  the  coffer, 
so  far  as  it  would  answer  the  purpose,  and  a  contract  was  made  with  W.  C.  Bartram 
for  about  50,000  feet  additional,  which  has  been  delivered.  The  clay  for  filling  the 
coffer  could  not  be  found  at  a  conyenient  point  for  dredging,  so  it  was  taken  from 
the  Kentucky  bank,  where  some  grading  was  necessary  anyway^  and  conveyed  in 
wheelbarrows  across  the  river. 

The  dam,  as  last  located,  is  to  be  near  the  lower  endT  of  lock,  and  this  will  necessi- 
tate the  removal  of  the  abutment;  the  work  of  tearing  it  down  has  already  begnn. 

An  assignment  has  been  made  with  Jay  H.  Northup,  of  Louisa,  for  furnishing  the 
timber  for  the  pass  sills,  but  the  delivery  has  not  yet  been  completed. 


JSummairy  of  work  dons. 
Excavation : 

Approaches  to  lock :  Cnbio  yaida. 

Earth 15,000 

Loose  rock 4,060 

Solid  rock 7,920 

By  dredge,  sand,  rock,  etc 37,832 

For  coffer:  Clay,  etc 1,125 

Number  feet  holes  drilled  for  rock  excavation,  9,869;  broken  stone  put  in  cribs  for 
protection  of  banks,  4,800  cubic  yard»;  broken  stone  used  for  riprap,  7,170  cubic 
yards;  coal  mined,  7,000  bushels ;  masonry  removed,  1,701.98  cubic  yards;  masonry 
reset,  395.27  cubic  yards;  stone  cut,  585.95, cubic  yards;  concrete  stone  broken, 
802  cubic  yards. 

To  sum  up,  then/ the  close  of  the  year  finds  the  following  work  yet  to  be  done: 
The  construction  of  the  foundation  and  superstructure  of  uie  entire  movable  dam: 
the  rebuilding  of  the  upper  lock  gates;  the  paving  pf  the  banks  adjoining  lock  and 
abutment;  the  protection  of  the  bank  below  abutment  by  crib  work;  the  straight- 
ening of  the  ledge  of  rock  in  the  approaches  to  the  lock,  and  putting  fenders  therein ; 
the  construction  of  a  guide  crib- above  the  lock;  the  completion  of  the  dredging 
already  began,  of  material  lying  in  the  chute,  and  above  low-water  mark;  the 
moval  of  the  abutment. 

Respectfully  submitted. 

B.  F.  Thomas, 
AMtUtunt  JEnginser. 

Maj.  D.  W.  LocKwooD, 

Carpi  of  Engineers,  U,  8.  A, 


COMlfSRCIAI.  STATISTICS, 

Commerce  of  Big  Sandy  Biver,  West  Virginia  and  Kentwikg,  for  fl$cal  year  enUng  June 

SO,  2893. 


Articles. 


Hides 

Leather 

Lumber 

Produce 

Lire  stock 

Spokes 

Staves 

Tan  bark 

Timber^  logs,  and  knots 

TieSf  FBilrMd 

Wheat 

"Wool - 

Hisoellaneons 

Passengers 

Total 


1890. 

1891. 

• 

1893. 

Tan*. 

TonM. 

Tont. 

75 

60 

40 

84 

80 

4 

8,000 

8,000 

00 

2,511 

8,000 

250 

405 

600 

150 

750 

2,200 

4,080 

7,000 

1,050 

6,260 

9,831 

10,000 

28,950 

206.491 

226,000 

300,050 

15,000 

10,000 

08,626 

610 
11 

488 

16 

7 

19,000 

21,000 

10,060 

1,874 

900 

1,400 

208,582 

277,808 

466,918 

1883. 


Tena. 

86 

6 

650 

1,756 

1,190 

630 

1,803 

1.950 

831,570 

68,750 


7 

66,914 

J|6«8 
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Idii  of  hoaU  pljfing  on  Big  Samd^  IHver,  We$i  Virginia  and  Kentucky. 


Ktmeof  boat. 


Andy  Hatcher  (ttern-trheel) . 
Beolah  Brcnm  (tide-trbMl) . . . 

FairpUr  (aide-wheel) 

FaTorite  (aMe-trheel) 

Praak  Preaton  (stern-trheel) 
J.  C.  Hopldna  (aide-wheel)  ... 


Jennie  George  (tide-wht 
LeodnftoB  (atem-wheel) 
Mai7  X.  Uateher  (stem-wheel) . . 

Saadhr  Tatley  taide-wheel) 

Sip  Bayea  (aide-wheel) 

Bnekeje  Boy  (tow,  atem-wheel) . 

Gate  City  (tow,  atem-wheel) 

Sea  Lion  (tow,  atem-wheel) 

Tom  Sporlock  (tow,  atam-wheel) 


Length. 


117 
118 
125 
103 
110 
102.5 
00 
120 
110.4 
105 
100 


117 


Breadth. 


Fut. 

,   18 

19 

14.8 

18 

10.4 

14 


14 
14 


28 


Depth. 


Fttt. 
8 

2.5 
8 

8.5 
8 

2.4 
8 

8.5 
3 

2.8 
1.8 


8 


Tonnage. 


65 

37.71 

49 

>3.64 

60 

67 

19.05 

48.72 

55.05 

40 

24.12 


100 


•New  line. 


I  I  10. 


IMPROVEMENT  OP  LEVISA  FORK  OF  BIG  SANDY  RIVER,  KENTUCKY. 

The  Levisa  is  the  western  of  the  two  forks  that  unite  at  Louisa  to 
form  the  Big  Sandy  Biver.  It  rises  in  the  southwestern  part  of  Vir- 
ginia, at  an  elevation  of  about  1,500  feet  above  tide  water,  and  flows  in 
a  northerly  direction.  Its  banks  in  many  cases  are  rocky,  in  others 
composed  of  sand  Bud  day.  It  possesses  all  the  characteristics  of  a 
mountain  stream,  a  steep  average  slope,  and  pools  of  varying  depth, 
separated  by  rock  bar  or  ripples  that  at  low  water  often  have  but  a  few 
inches  of  water  oVer  them.  The  average  fall  from  PikeviUe  to  Louisa  is 
1.49  feet  per  mile,  the  distance  being  86^  miles. 

The  object  of  the  improvement  has  been  to  fEtdlitate  rafting  and 
push-boat  navigation  in  the  upi>er  river  and  to  improve  low-water 
steamboat  navigation  so  fiur  as  this  can  be  done.  Steamboats  can  not 
run  in  this  or  Tug  Fork  at  dead  low  water,  but  the  work  done  so  far 
has  been  of  such  character  as  to  i^ermit  of  their  running  on  smaller 
rises  than  was  the  case  before  the  improvement  was  commenced.  Goal 
mines  have  been  opened  at  and  near  Peach  Orchard,  and  quite  exten- 
sive shipments  are  made  by  rail  to  Ashland,  on  the  Ohio,  where  it  is 
put  in  barges  for  tiriai8i>ortation  down  that  river.  Could  coaJ  be  shipped 
out  by  water  from  the  mines  the  output  of  coal  would  be  largely  in- 
creased. 

The  work  of  previous  years  has  removed  the  most  important  obstruc- 
tions, so  that  during  the  past  season  it  was  only  necessaiy  to  clear  out 
chutes  that  had  become  obstructed  by  material  washed  in  during  the 
preceding  high  waters,  and  take  out  such  obstructions  as  logs,  stumps, 
and  snags  that  are  always  found  in  the  channel  after  a  rise. 

The  stream  under  the  present  project  is  incapable  of  permanent  im- 
provement, as  the  obstructions  to  navigation,  such  as  snags,  stumps, 
logs,  etc,,  are  liable  to  reform  at  any  time,  and  an  annual  appropriation 
of  aoout  (2.500  is  needed  to  keep  it  clear. 

For  details  of  work  done  during  the  past  year  attention  is  respect- 
ftilly  invited  to  the  report  of  Assistant  Engineer  B.  F.  Thomas,  appended 
hereto. 


/ 
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APPROPRIATIONS. 


Jnne  14, 1880 $2,500 

March3,1881 2,000 

Augu8t2,  1882 5,000 

July  5,  1885 5,0Q0 

Augusts,  1886  ....^ 3,750 


September  19, 1890 $2,500 

July  13,1892 2,500 

Total 23,250 


Money  statement 

July  1, 1892,  balance  unexpended , $19.86 

Amount  appropidated  by  act  approved  July  13, 1892 2, 500. 00 

2,519.86 

June  30, 1893,  amount  expended  during  fiscal  year 1,645.96 

July  1,1893,  balance  unexpended 873.90 

July  1,  1893,  outstanding  liabilities 301.08 

July  1, 1893,  balance  available 572.82 

(  Amount  that  can  be  profitably  expended  in  fiscal  ^ear  endine  J  une  30, 1895  2, 500. 00 
<  Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


BEPOKT  OF  MR.  B.  F.  THOMAS,  AS^STANT  SNGIKEEB. 

Louisa,  Kt.,  Juh0  SO,  1S9S. 

Major:  About  the  middle  of  last  August  a  crew  of  14  men  with  2  push-boats 
was  sent  out  on  Levisa  Fork  and  removed  obstructions  at  Capertons,  Millers, 
MoClnres,  Contrary  Creek,  Georges  Creek,  Richardson,  Graves  Shoal,  Fannins,  Big 
White  House  Shoal,  Red  House,  Wild  Goose,  Greasy,  Little Fish-trap,  Vince  Pres- 
tons.  Mill  Branch,  Buffalo  Shoal,  Muddy  Branch,  Mill  Shoal,  Hells  Gate,  Draw  Bars, 
Porter  Ripple,  Burks,  Hagers,  Wiremans,  Moody  Georges,  Abbotts,  Prestoasburg, 
Brandy  Keg.  Dry  •  Shoal,  Garrett  Shoal,  Sugar-loaf,  Lestlie  Shoal,  Haws  Ford,  th« 
Prater  Shoals,  Davidson,  Ivy,  Laynes  Mill,  Loars  Landing,  Grimes  Shoal,  Stone  Coal, 
and  Long  Shoal.  The  work  consisted,  generally,  of  the  removal  of  rocks,  trees, 
lo^u  and  stumps  from  the  shoals  and  chutes,  as  well  as  the  rebnildiuff  of  some  of  the 
wmg-walls.  Owing  to  the  fact  that  the  water  got  too  low  for  even  the  smaller  craft, 
the  work  was  closed  much  earlier  than  it  otherwise  would  have  been.  It  was  re- 
sumed again  during  the  pifcsent  month,  and  after  removing  jiom^  large  rookm  from 
Greasy  and  Buffalo  Shoals,  and  doine  some  work  of  minor  importance  at  a  few  other 
places,  the  boats  were  pushed  on  to  the  upper  part  of  the  river  where  there  is  some 
work  to  do  that  is  much  needed. 

A  summary  of  th»  year's  work  is  as  follows : 

Solid  rock  removed Cubic  yards . .      274 

Loose  rock  removed do....  2,030 

^nags  removed * 304 

Trees  removed 4^ 

Stumps  removed 214 

Respectfully  submitted. 

B.  F.  Thomab, 

A9»i9tani  Engineer. 
Maj.  D.  W.  Lock  WOOD, 

Corps  of  Engineers,  U.  J$,  A, 

Note. — Conmiercial  statistics  Included  in  the  report  for  improving  Big  Sandy  River, 
West  Virginia  and  Kentucky. 
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I  I  II. 

MPROVEMENT  OF  TOO  FORK  OF  BIO  SANDY  RIVER,  WEST  VIRGINIA 

AND  KENTUCKY. 

The  Tag  Fork  is  the  eastern  of  the  two  forks  which  unite  at  the 
own  of  Louisa,  26  miles  from  the  Ohio  to  form  the  Big  Sandy  Biver. 
t  rises  in  the  southwest  comer  of  West  Virginia  and  flows  towards 
he  northwest  for  a  distance  of  140  miles.  For  a  distance  of  18  miles 
bt  its  head  it  forms  a  part  of  the  boundary  between  Virginia  and  West 
Virginia,  and  below  this  it  and  the  Big  Sandy  form  the  boundary  be- 
yween  West  Virginia  and  Kentucky. 

The  Tug  throughout  most  of  its  length  is  a  characteristic  mountain 
^txeam  formed  of  a  series  of  pools  separated  by  ripples. 

The  average  fall  i>er  mile  from  Pond  to  Warfield,  a  distance  of  23.5 
miles,  is  1.96  feet  per  mile,  and  from  Warfleld  to  Louisa,  a  distance  of 
35  miles,  1.72  feet  per  mile. 

The  object  of  the  improvement  has  been  to  facilitate  rafting  of  logs 
from  the  upper  portion  of  the  stream  and  its  branches,  to  provide  a 
Ipw- water  push-boat  channel,  and  to  make  it  x>os8ible  for  light-draft 
steamboats  to  run  at  lower  stages  than  formerly  while  the  river  was  in 
an  unimproved  state. 

The  work  done  has  been  that  of  clearing  the  channel  of  rocks,  snags, 
stamps,  etc.,  and  the  banks  of  overhanging  trees,  while  with  special 
reference  to  the  push-boat  interests,  channels  have  been  out  through 
the  ripples  or  shoals. 

The  Government  has  improved  this  river  from  its  mouth  at  Louisa, 
to  BaUeys  Dam,  a  distance  of  100  miles. 

As  the  roads  through  the  mountains  are  little  more  than  trails,  they 
are  entirely  unfitted  for  freighting  purposes,  so  that  the  people  along 
the  river,  and  {particularly  those  well  up  the  stream,  are  almost  entirely 
dependent  upon  water  transportation  for  obtaining  supplies,  etc.  The 
lower  portions  of  the  river  are  reached  by  steamboats,  but  above  steam- 
boat navigation  push-boats  alone  can  be  used,  and  little  channels  have 
been  made  through  the  shoals  and  ripples  in  the  past  for  their  passage. 
This  kind  of  navigation  may  appear  to  be  of  comparatively  little 
account,  but  gains  in  importance  materially  when  it  is  considered  that 
it  furnishes  the  only  means  of  communication  for  obtaining  supplies. 

Again,  the  Tu|^  being  a  small  stream  of  steep  slope  with  rocky  banks 
in  many  places,  it  is  dangerous  to  run  rafts  in  high  rises,  owing  to  the 
difficulties  of  management  due  to  sharp  bends  and  swift  currents;  con- 
sequently, timber  is  brought  out  only  on  moderate  rises  and,  prefer- 
ably, on  a  foiling  river. 

The  Norfolk  and  Western  Eailroad  follows  the  right  bank  of  the 
river  for  some  distance,  and  its  eonstruction  has,  to  a  greater  or  less 
extent,  affected  the  navigable  capacity  of  22  miles  of  the  river  from 
the  upper  limit  of  the  improved  portion  down.  In  clearing  the  right 
of  way  and  grading,  stumps  and  trees  were  rolled  into  the  river,  and 
large  quantities  of  rock  were  blasted  into  the  stream.  It  is  claimed 
by  the  railroad  x>eople  that  these  obstructions  have  been  removed,  and 
that  the  river  is  in  good  condition  again ;  river  men  deny  this,  and  an 
inspection,  when  the  river  gets  sufficiently  low,  wiU  alone  determine 
the  situation. 

Under  date  of  July  1, 1891,  the  Norfolk  and  Western  Bailroad  et  ah 
were  perpetually  enjoined  from  obstructing  the  navigation  of  the  Tug 
Fork,  and  ordered  to  remove  obstructions  already  created  by  them 
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before  the  ISth  day  of  November,  1891;  and,  farthermore,  they  were 
permitted  to  go  forward  with  the  construction  of  the  road,  and  if  any 
rocks,  trees,  etc.,  were  accidentally  or  firom  necessity  thrown  into  the 
stream  they  were  to  be  removed  within  three  months;  and,  finally, 
all  said  rock,  stone,  trees,  logs,  lumber,  timber,  and  debris  were  to  be 
removed  before  November  15, 1892.  A  bond  of  •25,000  was  required 
for  faithful  compliance  with  the  decree.  ' 

The  report  of  Assistant  Engineer  Thomas,  appended  hereto,  gives 
details  of  work  done  during  the  past  fiscal  year. 

It  may  be  stated  that  the  improvement  of  this  stream  is  not  i>erma- 
nent  in  its  character,  as  the  obstructions,  such  as  snags,  sunken  Iog8, 
etc.,  are  liable  to  re-form  each  year. 

APPROPRIATIONS. 


June  14,1880 $2,500 

March  3, 1881 2,000 

August  2,  1882 5,000 

July  5, 1884 6,000 

August  5, 1886 3,750 


September  19, 1890 $2,500 

July  13, 1892 2,500 

Total 23,250 


Money  statement. 

July  1, 1892,  balance  unexpended $151.34 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

2,651.34 

June  30,  1893,  amount  expended  during  fiscal  year 1,818.33 

July  1, 1893,  balance  unexpended 833.01 

C  Amount  that  can  be  profi  tably  expended  in  fiscal  vear  ending  June  30, 1895  2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(       harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.  B.  F.  THOMAS,  ASSISTAlTr  SNGINBBR. 

Louisa,  Ky.,  June  SOj  1S9S. 

Major  :  A  party  .was  seut  out  6n  Tug  Fork  in  August,  but  on  account  of  unusually 
low  water  only  got  to  Pigeon  Creek,  JO  miles  above  here. 
The  following  work  was  done : 


Solid  rock  removed Cu.  yds  . .      206 

Loose  rock  removed do....  4,018 

Snags  removed 130 


Trees  removed.. 
Stumps  removed 
Trees  topped 


55 

93 

2 


This  work  was  done  at  Mill  Creek,  Lost  Creek,  Falls  of  Tug,  Copley  Shoal,  Bear 
Branch,  Drag  Shoal,  Smith  Shoal,  Kndioott  Landing,  Pack  Branch,  Endicott  Shoal, 
Whitt  Bar,  Calf  Creek  Shallows,  Bull  Shoal,  Turkey  Shoal,  Big  Elk,  Horns  Milldam, 
Crums  MiUdam,  Chafflns  Landing,  Romans  Landing,  Silver  Creek  Shoal,  mouth  of 
Jennies  Creek,  Stone  Coal.  Bowen  Shallows,  Sand  Bar  Bend,  Lick  Shoal,  Marro  w 
Bone,  Buck  Creek  Shoal,  Collins  Creek,  Burning  Creek,  Wolf  Creek,  Wolf  Shoal, 
Sand  Gut,  Tosie  Sluice,  Pasleys  Shoal,  Long  Branch  Shoal,  Carters  Bipples,  and 
Pigeon  Shoal. 

The  improvement  at  Wolf  Shoal  is  particularly  noticeable,  the  shoal  being  well 
cleaned  out  its  entire  length  of  over  a  half  mile  and  a  wall  having  been  built  along 
the  chute. 

The  work  was  in  charge  of  Capt.  James  Welch  of  the  steamer  Fairplay. 

Respectfully  submitted. 

B.  F.  Thomas, 
A98i8iant  Engineer, 

Maj.  D.  W.  Lock  wood, 

CindnnaH,  Ohio, 

Note. — ^The  commercial  statistics  are  included  in  the  report  for  improving  Big 
Sandy  River,  West  Virginia  and  Kentucky. 
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II  la. 

IMPROVEMENT  OF  QUTANDOTTE  RIVER,  WEST  VIRGINIA. 

The  Qnyandotte  Eiver  rises  in  the  southwestern  part  of  West  Vir- 
ginia, and,  flowing  in  a  northwesterly  direction,  empties  into  the  Ohio 
12  miles  above  the  mouth  of  the  Big  Sandy  and  39  miles  below  the 
montii  of  the  Great  Kanawha. 

The  project  for  the  improvement  was  adopted  in  1878,  and  contem- 
plated the  obtaining  of  a  clear  channel  with  a  width  of  30  feet  and  a 
least  depth  of  18  inches  during  five  months  of  the  year  by  the  removal 
of  rocks,  snags,  and  other  obstructions.  This  river  was  practically 
closed  before  work  commenced,  except  during  rises  of  considi^rable 
height. 

The  stream  was  once  improved  by  the  State  of  Virginia  by  the  con- 
struction of  6  locks  and  dams.  The  locks  were  constructed  of  timber, 
and,  as  a  matter  of  course,  after  a  time,  the  charges  for  repairs,  rendered 
necessary  by  the  natural  decay  of  the  wood,  became  very  great,  and  a 
little  farther  along  the  system  was  abandoned,  and  what  had  formerly 
constituted  a  usefol  improvement  now  became  obstructions.  The  old 
locks  and  dams  were  carried  away  in  part  from  time  to  time  by  floods, 
so  that  when  the  first  report  on  this  river  was  made  by  Mcy.  William 
£.  Merrill,  in  1875,  most  of  them  had  been  partially  washed  away,  but 
the  ruins  of  one  still  constituted  the  worst  obstruction  on  the  river. 

There  are  2  milldams — Pecks,  7  miles  below  Logan,  and  Lamberts, 
19  miles  below  Pecks — that  still  constitute  serious  obstructions  to  navi- 
gation, and  have  been  rex>orted  to  the  Department  as  such.  The  au- 
thority for  their  construction  in  the  first  place  was  based  upon  a  per- 
mit from  the  circuit  court,  and  their  continuance  has  been  a  nuisance 
and  constant  damage  to  the  river  interests. 

The  work  in  previous  years  has  been  to  cut  passage  ways  through  the 
old  dams  where  required,  make  channels  through  the  shoals  for  push 
boats,  and  remove  such  obstructions  as  rocks,  snags,  stumps,  logs,  etc., 
existing  in  the  channel  of  the  river  as  would  interfere  with  rafting  at 
ordinary  and  low  rafting  stages.  During  the  past  year  the  work  done 
has  been  with  a  view  to  assisting  the  running  of  rafts  and  steamboats 
during  moderate  rises. 

The  stream  is  incapable  of  permanent  improvement,  as  the  obstruc- 
tions in  the  channel,  such  as  trees,  suags,  logs^  etc.,  are  liable  to  re  form. 
The  stream  up  to  Logan,  a  distance  of  81^  miles,  has  an  average  fall  of 
about  22  inches  to  the  mile. 

For  details  concerning  the  work,  attention  is  invited  to  the  report  of 
Assistant  Engineer  B.  F.  Thomas,  attached  hereto. 

APPROPRIATIONS. 


June  18, 1878 $2,000 

IiUrch3,1879 1,000 

Jane  14. 1880 2,000 

MMch3,1881 3,600 

AoguBt  2, 1882 2,000 

Ju^6,1884* 2,000 


AnguBt  11, 1888 $2,000 

September  19, 1890 2,000 

July  13, 1892 .•. 2,000 

Total 18,500 


*  Made  available  by  act  of  Aogoet  5, 1886. 
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Money  statement. 

July  1^1892,  balance  unexpended $98.70 

Aniotint  appropriated  by  act  approved  July  IS,  1892 2, 000. 00 

2, 093. 70 
June  SO,  1898,  amonnt  expended  dnring  fiscid  year 2, 039. 34 

July  1,  balance  unexpended ^ 54.96 

(  Amonntthatoan  be  profitably  expendedinfiscalyearendin^JuaeSO,  1895      2, 000. 00 
<  Submitted  in  oomimanoe  with  requirements  of  sections  2  of  river  and 
(     harbor  aots  of  1866  and  1867  and  of  sundry  civil  act^  of  March  3, 1893. 


RXPORT  OF  MB«  B.  f.  THOMAS,  ASSISTANT  ENOIHKBB. 

Louisa,  Ky.,  June  90, 189$. 

Majob:  Work  upon  Gnyandotte  River,  West  Virginia,  was  commenced  in  August 
with  a  small  force  of  men,  carrying  the  necessary  tools  and  appliances  upon  a  push 
boat,  and  living  in  a  cabin  built  upon  another  push  boat.  The  work  was  of  the 
same  general  character  heretofore  done  upon  this  stream,  «. «.,  the  removal  of  snags 
from  &e  chutes  and  of  rooks  from  the  bends  and  shoals,  and  topping  of  overhanging 
trees.    The  party  remained  upon  the  work  till  the  first  of  June,  when  the  ftinds 

fftve  out.  Work  was  done  at  Barboursville,  Vinsons,  Toms  Greek,  Menetts  Creek, 
alls.  Smith  Creek,  Rogers  Dam,  Davis  farm.  Salt  Rock,  Heath  Creek,  Witcher 
Turnnole,  Russells  Landing,  Long  Shoals,  Chapmansville,  Morrisons  Landing, 
Crawleys  Creek,  Sycamore  &nd.  Pecks  Dam.  Muskrat  Shoal,  Green  Shoals,  Big  Hart 
Creek,  Lamberts  Dam,  Bie  Ugly,  Big  Aaron,  Iiaurel  Hill,  Letart  Falls,  Ten  Mile  Bend. 
Bear  Creek,  Henchmans  Bend,  and  other  points.  The  following  is  a  statement  of 
quantities : 


Solid  rock  removed ......  Cu.  yds . 

Loose  rock  removed do 

Snags  removed 


360 

2,045 

499 


Treesremoved 611 

Stumps  removed 344 

Trees  topped 153 


The  work  done  has  greatly  benefited  navigation;  and  a  steamboat  much  larger 
than  any  heretofore  run  makes  regular  trips  during  the  winter  and  spring. 

The  recommendation  made  in  my  last  report  that  the  money  Appropriated  for  this 
river  be  for  the  purpose  of  purchasing  or  otherwise  aoqnking  the  damft,  so  that  they 
can  be  removed,  is  renewed. 

The  work  done  in  1892  was  superintended  by  Daniel  Pigg  and  that  just  completed 
by  Fred.  McHenry. 

Respectfully  submitted, 

B.  F.  Thomas, 
A9aii9Umi  ^gineer. 

M^j.D.  W.  LocKWOOD. 


COMMERCIAL  STATISTICS. 


Commerce  of  Chtyandotte  Biver,  West  Virginia,  for  fiscal  year  ending  June  SO,  189$. 


^            Artiolea. 

1881. 

1882. 

1888. 

Cross  ti©8 

Torn. 

Tont. 
12.500 
90.000 
1.300 

Tons. 
OO^OOS 
120.  MO 

Timber 

60,000 
1,128 

Mtso^llAiiAnnfi --- ,,.. 

1,310 

Total 

61,128 

108,800 

]62»2S0 
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Zi$t  of  hoaU  pljfing  gn  GuyaudoUs  Mver,  West  Virffinia, 


Kame  of  boat. 

Length. 

Breadth. 

D^pth. 

• 

Toniuige. 

J.  T.  Hostler *^ 

Ff0t 
75 

Fut. 

FML 
3.8 

16  A8 

II 13. 

IMPROVEMENT  OP  LITTLE  KANAWHA  RIVER,  WEST  VIRGINU. 

The  Little  Kanawha  drains  the  central  i)ortion  of  West  Virginia, 
rising  in  Upshur  Gonnty.  Its  conrse  is  a  little  north  of  west  and  it  emp- 
ties  into  the  Ohio  at  Parkersburg;  its  total  length  is  about  150  miles. 

The  Little  Kanawha  Navigation  Company  owns  and  operates  four 
locks  and  dams  on  this  river,  which  fnruish  slack-water  navigation 
from  the  Ohio  up  to  a  point  2  miles  above  the  village  of  Bnming  Springs, 
where  the  United  States  lock  is  located,  but  ttie  service  of  this  system 
is  very  poor, owing  to  the  dilapidated  condition  of  both  locks  and  dams; 
breaks  and  washouts  are  of  frequent  occurrence  during  high  wat^r, 
and  the  interruption  to  navigation  is,  in  consequence/  expensive  and 
harassing. 

The  present  project  for  the  improvement  of  this  river,  adopted  in 
1876  and  modified  in  1880,  contemplates  the  construction  of  a  lock  and 
dam  to  extend  slack- water  navigation  for  a  draft  of  4  feet  a  distance  of 
12  miles  above  the  point  reached  by  the  navigation  company,  and  the 
improvement  of  the  natural  channel  of  the  upper  river  by  the  removal 
of  obstructions,  etc.,  for  a  distance  of  80  miles,  the  object  of  the  latter 
being  to  obtain  a  channel  of  a  minimum  width  of  40  feet  with  a  depth 
of  2  feet  for  at  least  four  months  in  each  year. 

The  lock  and  dam,  for  extending  slack-water  navigation  above  the 
works  of  the  Little  Kanawha  Navigation  Company,  are  completed,  the 
lock  having  been  opened  to  navigation  December  2, 1891.  This  gives, 
theoretically,  4  feet  navigation  to  and  a  little  above  the  mouth  of  the 
west  fork.  During  the  extreme  low  water  of  last  year,  however,  al- 
though the  pool  alK>ve  the  lock  was  full  at  all  times,  there  were  times 
when  the  upper  surface  of  the  lower  miter  sill  was  out  of  water,  owing 
to  the  fact  that  the  dams  of  the  navigation  company  were  not  tight; 
almost  the  entire  low- water  discharge  of  the  river  passed  through  the 
Palestine  Dam,  9  miles  below  Burning  Springs. 

The  work  done  during  the  past  flsc^  year  was  as  follows: 

Completing  the  backing  of  the  dam  wd  construction  of  the  shore  cril/ 
below  lock,  construction  of  a  new  lock-tendei^s  dwelling,  clearing  up 
the  land  on  lock  side  of  river,  grading  the  grounds,  and  sowing  same 
with  grass  seed.  * 

APPSOPKIATIOIIS. 


AnguBt  14, 1876 $7,300 

June  18, 1878 18,000 

MarchS,  1879 18,000 

June  14. 1880 15,000 

March  3, 1881 40,000 

Angaftt2, 1882 31^000 

SNO  93 169 


AugOBtS,  1886 $16,875 

Auguat  11, 1888 '.  25,000 

September  19, 1890 40,000 

Totai  •••*^» w^w^ .*rwr "v  ^l,17o 
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Money  statement 

July  1, 1892,  balance  unexpended .- ^ |S,SOiLK 

JnneSO,  1893,  amount  expended  daring  fiscal  year 3,346.2S 

July  1, 1893,  balance  unexpended 263^17 

July  1, 1893,  outstanding  liabilities 156.8& 

July  1, 1893,  balance  available .' lOi-Itt 

NoTB. — ^For  commercial  statistics  and  list  of  boats,  see  report  for  operatiiif 
oare,  etc.,  Little  Kanawha  River,  West  Virginia. 


II  14. 

OPERATING  AND  KEEPING  IN  REPAIR  THE  LOCK  ON  LITTLE  KANAWHi 

RIVER,  WEST  VIRGINIA. 

This  lock,  kpown  as  No.  5,  is  located  about  42  miles  from  the  maath 
of  the  river  and  above  the  four  locks  and  dams  owned  and  operated  by 
the  Little  Kanawha  Navigation  Company.  It  was  opened  to  navin- 
tion  December  2, 1891,  and  since  thsCt  time  has  been  in  condition  to  be 
operated  continuously,  with  the  exception  of  one  day,  when,  owing  to 
the  breaking  of  a  bonnet  on  one  of  the  gates,  locking  was  suspend^ 

During  the  latter  part  of  1892  the  company's  dams  below  leaked  so 
badly  as  to  partially  drain  the  pool,  and  navigation  was  suspended;  at 
one  time  the  top  of  the  lower  miter  sill  was  6  inches  above  the  wattf 
surface,  and  abready,  during  June,  navigation  has  been  suspended  for 
lack  of  water.  A  slack- water  system  that  fails  to  function  during  lov 
water  is  simply  an  obstruction  to  navigation,  as  for  ordinary  stages  the 
river  would  be  navigable  without  the  locks  and  dams,  and  at  such  timc» 
they  are  merely  in  the  way.  The  pool  above  No.  5  was  ftill  throughout 
the  year. 

During  the  past  year  the  lower  step  of  the  dam  injured  during  the 
spring  of  1892  by  loose  logs  was  repaired.  The  apron  in  the  low^  bsj 
was  removed  and  paved  with  large  stones,  and  new  screens  were  pur 
in  at  upper  ends  of  filling  and  emptying  culverts. 

Some  slight  damage,  has  been  done  to  the  lower  step  this  year  by 
running  loose  logs. 

Considerable  washing  has  taken  place  in  the  banks  below  the  lod^ 
and  abutment,  but  this  was  to  be  expected  from  the  change  of  ooodi- 
tions  and  does  not  affect  the  safety  of  the  lock  or  dam.  It  is  proposed 
to  riprap  the  bank  below  the  lower  land  crib,  which  wiU  stop  further 
erosion. 

ALLOTMENTS. 
1«92 ttSWLOP 

1893 A,49Lm 

Total 5» 


APPENDIX  II — REPORT  OP  MAJOR  LOCKWO 

DeiaiUd  aiatement  of  eomensei  incurred  inprceerving  and  maintainina  i 
portion  of  the  Little  Kanawha  JRiver,  Wett  Virginia,  improved  by  foe 
ihefUcal  year  ending  June  SO,  1893, 


Months. 


/ 


1802. 

July : 

Auffiiflt.- «. 

September 

October 

Kovember 

December .' 

1893. 

Jannary 

February 

March ti 

April... 

May 

June 

Total 


Salaries. 


195.00 
96.00 
95.00 
95.00 
95.00 
95.00 


95.00 
96.00 
95.00 
95.00 
95.00 
05.00 


1,140.00 


Labor  and 
material. 


92,018.87 
5M.96 


890.79 

12.25 

874.09 


20.51 

"iihi' 


3,297.06 


Ci 

ax 

tl 

exj 


COMMERCIAL  STATISTICS. 

Commerce  of  Little  Kanawha  River,  Weet  Virginia,  for  Heeal  year  end 

▲rticlea. 


Coal 

Lamber 

Oil 

SUTee 

Timber 

Ties,  railroad 
Passengers .., 
MiseeUaneous 

Total.. 


1890. 

1891. 

Tofw, 

Ton$. 

1,100 

10.507 

8,640 

28,677 

•78 

1,450 

24,500 

26,964 

70,000 

50,708 

27,650 

48,812 

1,563 

1,500 

0,064 

13.575 

140. 115 

190,688 

Liet  of  boate  plying  on  Little  Kanawha  River,  Weet  Virgi 

[Character,  stem  wheel.] 


Kameof  boat. 


Oneidafpacket) 

W.  A.  Hilton  (packet)  . 
D.  T.  Watson  (towboat) 

J.Kinc(towboat) 

Hary  £.  (towboat) 

LoluF.  (towboat)...*.. 


Length. 


86 
0B.4 


Breadth. 


JM. 

FuL 

104 

19.5 

106 

22 

99 

17 

66.5 

13.6 
15.1 


Report  of  lockagee  on  Little  Kanawha  River,  Weet  Virginia,  for  Jiecal 

SO,  189S. 


iMk. 


No.5 


! 
I 


802 


I 


68 


Going  np. 


J 


1 
I 


827       134 

I 


106 


Going  down. 


I 

I 


188 


1,861 
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I  I  15. 

IMPROVEMKNT  OF  BUCKHAXNON  KIVKR,  WEST  VIRGINIA. 

The  project  for  the  iinprovement  of  this  Btream,  approve^l  in  1884,  is 
to  clear  out  that  portion  of  the  river  between  the  Three  Forks  and  the 
town  of  Bnckhanuon,  a  distance  of  24^  miles.  The  obstructious  to  be 
removed  consist  of  log  jams  and  bowlders  of  various  sizes  np  to  500 
cable  yards. 

The  project  called  for  a  channel  30  feet  wide. 

The  object  of  the  improvement  was  to  fai*ilitate  the  running  of  I'afts 
by  making  it  possible  to  bring  them  out  on  a  lower  stage  than  had  been 
the  case  formerly. 

Buckhannon  Biver  is  a  tributary  of  the  Tygart  Valley  and  rising  in 
the  southwestern  part  of  Randolph  County^  W.  Ya.,  flows  a  little  east 
of  north  until  it  empties  in  the  Tygart  Valfey  River  in  Barbour  County. 
The  distance  from  the  Three  Forks  to  the  mouth  is  47i  miles,  and  the 
total  length  of  the  stream  is  about  57  miles. 

During  the  last  fiscal  year  no  work  has  been  done,  the  balance  of 
funds  at  the  end  of  the  last  fiscal  year,  amounting  to  (17.22,  not  being 
sufficient  to  be  of  any  avail. 

In  consequence  of  the  fsict  that  a  logging  road  is  being  operated  along 
this  stream,  no  additional  appropriation  is  required  for  the  work^  as^  in 
the  future,  little  if  any  timber  will  be  brought  out  by  water. 

▲rPKOPRIATIONS. 

July  5,  1884 $1,500 

Augusts,  1886 1,600 

August  11,  1888 1,500 

September  19,  1890 1,000 

TotiJ 5,500 

Money  statement 

J«1y  1, 1892.  balance  unexpended $17.22 

Juno  30,  1893,  amount  expended  during  fiscal  year 17. 22 

Note. — It  has  been  impossible  to  obtain  any  i-ommercial  statistics. 


I  I  i6. 


PRELIMINARY  EXAMINATION  OF  LICKING  RIVER,  KENTUCKY,  WITH  A 
VIEW  TO  PROVIDING  SLACK- WATER  NAVIGATION. 

[Printed  in  Houm  Ex.  Doo.  No.  §7,  Fifly-Moond  Congress,  second  session.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Abict, 
Washingtonj  D.  C»j  December  5, 1892. 

Sib:  I  have  fhe  honor  to  sabmit  the  accoaipanying  copy  of  report, 
dated  October  17, 1892,  by  Miy.  D.  W.  Lockwood,  Corps  of  Bngineers, 
of  the  results  of  a  preliminary  examination  of  Lieldng  Biver,  Een- 
tacky^  with  a  view  to  providing  slacikwater  navigation,  made  to  com- 
ply with  provisions  of  the  river  and  harbor  act  approved  July  13, 1802. 


V  .. 
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It  is  the  opinion  of  Majot  Lockwood,  concurred  in  by  the  division 
engineer  and  T^y  this  office,  that  the  river  is  not  worthy  of  improve- 
ment by  the  General  Oovetnment  in  the  manner  proi>o8ed. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  S.  B.  ElkinB; 

Secretiirg  of  Wur. 


beport  op  maj.  d.  w.  lookwood,  oorps  op  engineers. 

United  States  Enotneer  Office, 

Oincinnatiy  OhiOj  October  17j  1892. 

GENkftAii!  I  have  ttie  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  tfie  Licking  River  "with  a  view  of  providing 
sla^k- water  navigatioui"  incompliance  with  the  requirements  of  Depart- 
ment letter  of  July  14, 1892. 

The  Licking  lies  whoUy  in  the  State  of  Kentucky,  and  rises  in  the 
southeast  comer  of  the  State,  its  head  waters  being  within  about  20 
miles  of  the  Cumberland  Mountains,  the  boundary  between  Kentucky 
and  West  Virginia;  its  length  is  about  3!R)  miles,  and  it  has  been  sur- 
veyed for  a  distance  of  297  miles  fh)m  its  mouth. 

It  was  first  surveyed  in  1829  from  its  mouth  to  Slate  Greek,  a  dis- 
tance of  149  miles,  by  Lieuts.  Tumbull  and  Grayson.  In  1836  and  1837 
this  BurvOT  was  extended  by  N.  B.  Buford,  for  the  State  of  Kentucky, 
to  West  Liberty,  a  distance  of  82  miles,  and  in  1878  the  survey  was 
still  ftirther  extended,  under  the  direction  of  M%j.  William  E.  Merrill, 
Corps  of  Engineers,  to  Trace  Greek,  a  distance  of  66  miles. 

During  the  winter  of  1886-'87  a  preliminaiy  examination  of  the 
stream  Mtween  Farmers  and  West  Liberty  was  made  under  the  direc- 
tion of  M%j.  James  G.  Post,  Gorps  of  Engineers. 

In  1837  the  State  of  Kentucky  began  the  improvement  of  the  Lick- 
ing by  locks  and  dams,  and  contracts  were  let  for  five  locks.  In  1839 
contracts  were  let  for  two  additioni^  locks.  In  1840  w<H:k  was  sus- 
pended for  lack  of  funds,  and  in  1842  a  final,  settlement  was  made  with 
the  contractors.  The  total  cost  to  the  State  was  (372,520,  all  of  which 
was  a  total  loss. 

The  original  project  under  which  the  old  State  locks  were  started 
called  for  the  foUowing  dimensions  of  locks  up  to  the  Lower  Blue  Lick, 
a  distance  of  98  miles:  Lehglh,  175  feet;  widtli,  38  feet.  From  the 
Lower  Blue  Lick  to  West  Lil^rty  the  locks  were  to  be  120  feet  long  and 
20  feet  wide.  As  acturily  Btarted  the  dimensions  were  a  compromise 
between  the  two  given,  to  wit,  length,  150  feet;  width,  31  feet. 

The  lifts  of  the  seven  locks  started  by  the  State  varied  from  151  feet 
to  18  feet,  and  the  dams  were  intended  to  be  from  24  to  27  feet  high. 
More  recent  investigation  has  shown  that  these  lifts  and  heights  of 
dams  were  excessive,  and  greater  than  the  heights  of  the  banks  would 
warrant. 

Granting  that  there  are  valuable  deposits  of  coal  and  iron,  and  l^ge 
tracts  of  valuable  timber  lands  on  the  u])per  river,  a  carefril  examination 
of  such  information  as  I  have  been  able  to  obtain  shows  that  they  are 
practically  bevond  the  reach  of  slack-water  navigation.  Above  Farmers 
it  is  estimated  that  the  supply  of  water  would  be  insufficient  for  about 
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five  months  on  an  average  in  each  year.  In  addition  to  this,  tiie  char* 
acter  of  the  npper  river  is  such  that  only  very  small  boats tonld  be  used. 
The  assistant  engineer  who  made  the  examination  between  Farmers  and 
West  Liberty  stated  that  in  this  section  there  were  places  wh^«  a  boit 
GO  feet  long  would  have  trouble  in  getting  Arongh  on  account  of  the 
sharp  bends  and  narrow  river.  Goal  and  iron  can  not  be  moved  eco- 
nomicsdly  on  a  slack-watered  river  under  such  conditions,  ^ven  as 
far  up  as  the  South  Fork,  51  miles  from  the  Ohio,  it  is  questionable 
whether  continuous  navigation  could  be  assured  if  locks  and  dams  were 
constructed,  for  it  must  1^  borne  in  mind  that  the  loss  from  evaporatkn 
will  be  very  much  greater  from  the  pools  than  from  the  natural  river. 

The  vidley  of  the  Licking  is  narrow  and  although  very  productiTe^ 
its  output,  leaving  out  of  account  the  coal,  iron,  and  timber,  which  are 
above  the  reach  of  slack-water  navigation,  would  hardly  warrant  the 
large  expenditure  of  money  necessary  to  improve  the  river  by  locks 
and  dams^  even  so  far  as  Falmouth. 

The  difference  of  level  between  the  Ohio  and  the  Licking  at  Falmouth 
is  85  feet,  and  it  is  more  than  likely  that  an  average  lift  of  10  feet  to 
each  lock  is  about  all  the  ,banks  would  allow.  .  This  would  require  S 
locks  to  carry  slack  water  to  Falmouth.    •    •    • 

In  view  of  all  the  conditions  and  circumstances  I  do  not  consider  the 
Licking  Eiver  worthy  of  improvement  by  providing  slack- water  navi- 
gation. 

The  commercial  statistics  for  fiscal  year  ending  June  30, 1892,  of  the 
river  as  far  down  as  Farmers  show  a  tonnage  of  34,588  tons,  of  which 
30,000  tons  consisted  of  logs,  2,500  tons  of  railroad  ties,  and  175  torn 
of  staves.  It  is  estimated  that  8,090,000  feet  B.  M.  of  logs  passed 
Farmers  for  the  lower  river  last  year.  There  is  a  considerable  com- 
merce out  of  the  extreme  lower  river  into  the  Ohio,  but  this  is  affected 
more  by  the  conditions  existing  at  the  moutii  than  it  would  be  by  any 
improvement  above. 

Very  respectfully,  your  obedient  servant, 

D.   W.  LOOKWOOD, 

'  Major  of  Engineen. 
Brig.  Gen.  Thomas  L.  Gasby, 

Chief  of  Engineersy  J7.  8.  A. 

(Through  Ool.  O.  M.  Poe,  Gorps  of  Engineers,  Division  Engines, 
Northwest  Division.) 

[Firat  iBdon«iii«iit.] 

U.  8.  Enginebr  Ofpicb, 
Detroit^  Jfio*.,  Ocioher  25 j  189S. 

Bespectftilly  forwarded  to  the  office  of  the  Ghief  of  Engineers. 
For  the  reasons  assigned  by  the  district  engineer  I  concur  in  hifl 
opinion* 

O.  M.  PoB, 
Colonely  Corps  ofEngineerSj 
Division  Engineer j  Northwest  Dirtsion. 
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11x7. 

• 

PRELIMINARY  EXAMINATION  OF  THE  BIG  SANDY  MVER,  KENTUCKY, 
FROM  ITS  JUNCTION  WITH  THE  OHIO  RIVER  TO  THE  CROSSING  OF 
THE  BIG  SANDY  BY  THE  CHESAPEAKE  AND  OHIO  RAILROAD  BRIDGE, 
WITH  A  VIEW  OF  ASCERTAINING  IF  THERE  BE  A  BAR  IN  THE  OHIO 
RIVER  AT  THE  MOUTH  OF  SAID  BIG  SANDY  OBSTRUCTING  NAVIGA- 
TION, AND  IF  THERE  BE  WHETHER  BY  CONFINING  THE  WATERS  OF 
THE  BIG  SANDY  TO  THE  GENERAL  COURSE  OF  ITS  CHANNEL  BE- 
TWEEN SAID  POINTS  THE  BAR  WILL  BE  REMOVED. 

[Priated  In  Hoom  itz.  Doo.  No.  66,  Fifty-second  CongreM,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  5, 1892. 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  18, 1892,  by  Maj.  D.  W,  Lockwood,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  Big  Sandy  Biver,  Ken- 
tuckv,  from  its  junction  with  the  Ohio  Eiver  to  the  crossing  of  the  Big 
Sanoy  by  the  Chesapeake  and  Ohio  Bailroad  bridge,  with  a  view  of 
ascertaining  if  there  be  a  bar  in  the  Ohio  Eiver  at  the  mouth  of  said 
Big  Sandy  obstructing  navigation,  and  if  there  be  whether,  by  confining 
the  waters  of  the  Big  Sandy  to  the  general  course  of  its  channel  between 
said  points  the  said  bar  will  be  removed. 

This  examination  was  made  to  comply  with  provisions  of  the  river 
and  harbor  act  approved  July  13, 1892,  and  M^or  Lockwood  is  of  opin- 
ion that  tiie  locality  is  not  worthy  of  improvement  by  the  General  Gov- 
ernment. His  opinion  is  concurred  in  by  the  division  engineer  and  by 
this  office. 

Very  respectfolly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier- Qeneraly  Vhi^  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


bbpobt  of  major  d.  w.  lockwood,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnatij  Ohio,  October  18 j  1892. 

General:  The  river  and  harbor  act  of  July  13, 1892,  contained  the 
following: 

Sbc.  6.  That  the  Secretary  of  War  is  hereby  directed  to  cause  preliminary  exam- 
inations to  be  made  at  the  following  localities,  to  wit : 

•  •  «  •  •  •  * 

Biff  Sandy  River  from  its  junction  with  the  Ohio  River  to  the  crossing  of  the  Big 
Sandy  by  the  Chesapeake  and  Ohio  Railroad  bridge,  with  a  view  of  ascertaining  ff 
there  be  a  bar  in  the  Ohio  River  at  the  month  of  said  Big  Sandy  obskiicting  naviga- 
tion, and  if  there  be  whether  by  confining  the  watets  of  the  Big  Sandy  to  the  general 
course  of  its  channel  between  said  points  the  said  bar  will  be  removed. 

In  compliance  with  Department  letter  of  July  14,  by  which  this 
examination  was  assigned  to  me,  I  have  the  honor  to  submit  the  fol- 
lowing report: 

The  Big  Sandy  empties  into  the  Ohio  at  Oatlettsburg,  151}  miles 
above  flineinnatt.    It  is  a  stream  that  varies  from  a  depth  hardly  suf- 
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ficient  to  float  a  skiff  to  one  at  high  wat^r  having  a  depth  of  upwards 
of  40  feet.  I^om  the  junction  of  the  Tug  and  Levisa  forks,  26  miles 
above  the  Ohio,  the  banks  of  the  Big  Sandy  are  of  sand  easily  washed. 
l?bis  is  true  also  of  the  banks  of  the  two  forks  a^ter  they  leave  the 
mountain  country,  and  the  result  is  that  every  rise  in  the  Sandy  or  its 
forks  carries  with  it  large  quantities  Of  sand. 

In  consequence  of  the  extreme  variation  in  the  discharge,  the  cross- 
section  area  of  discharge  must  be  such  as  to  accommodate  the  high- 
water  outflow,  and  when  the  river  fialls  the  low  M^ater  channel  is  cut  oat 
somewhere  between  the  high-water  banks,  but  its  location  may  vary 
from  year  to  year. 

An  examination  of  the  locality  when  the 'Ohio  and  Sandy  were  both 
low  developed  the  fact  that  there  existed  a  bar  in  the  Ohio  below  the 
mouth  of  the  Saiidy  that  extended  out  into  the  Ohio  from  250  to  300 
feet,  and  that  the  mouth  of  the  Sandy  had  been  crowded  upstream  by 
it,  close  under  Virginia  Point 

Supposing  the  Ohio  and  Sandy  both  high,  a  bar  will  necessarily  be 
formed  in  the  latter  stream  where  its  sand-laden  water  Strikes  the  back 
water  from  the  Ohio.  The  point  at  which  this  occurs  will,  of  course, 
vary  according  to  the  relative  heights  of  the  two  streams.  The  Sandy 
rises  and  falls  much  more  rapidly  than  the  Ohio,  and  low  water  may 
exist  in  the  Sandy  when  the  Ohio  is  still  at  a  fair  stage,  and  in  such 
cases,  the  Ohio  falling  slowly,  small  rises  in  the  Sandy  operate  to  move 
its  bar  nearer  the  Ohio,  until  the  Ohio  reaches  so  low  a  stage  that  its 
current  can  not  carry  away  the  sand  brought  into  it  by  the  Sandy  dur- 
ing its  rises,  and  a  bar  is  formed  in  the  Ohio^  as  was  the  case  this  season, 
just  below  the  mouth  of  the  Sandy;  and  this  bar  will  vary,  a  rise  in  the 
Sandy  adding  to  it  and  a  rise  in  the  Ohio  cutting  it  away. 

Steamboatmen,  raftsmen,  and  push  boatmen  stated  to  me  that  this 
year,  with  both  streams  low,  there  came  a  number  of  rises  in  the  Sandy 
that  would  have  permitted  boats  to  go  to  the  upper  river  if  they  could 
have  gotten  from  the  mouth  to  the  Chesapeake  and  Ohio  Bailroad 
bridge,  6,500  feet  above,  and  these  people  expressed  the  opiiiion  that  if 
parallel  dikes  were  constructed  from  the  bridge  to  the  Ohio,  so  as  to 
limit  the  low- water  channel,  this  trouble  would  disappear.  I  am  not  of 
this  opinion,  however,  as  confining  the  water  to  produce  a  scouring 
effect  would  causcshoaling  above  the  upper  ends  of  the  dikes,  and  so 
long  as  the  current  in  the  Ohio  is  too  weak  to  carry  away  the  sand  tiiat 
the  Sandy  brings  out,  there  is  sure  to  be  a  shoal  at  the  mouth.  Spur 
dikes  in  any  event  would  be  preferable  to  those  proposed. 

While  the  lower  end  of  the  low- water  channel  is  over  against  Vir- 
ginia Point,  in  high  water  the  current  sweeps  ^ong  the  fbont  of  Gat- 
lettsburg,  washing  the  bank  and  endangering  the  safety  of  a  part  of 
the  town. 

When  the  board  of  internal  improvements  of  the  State  of  Kentucky 
were  investigating  th$  subject  of  slack  watering  various  streams  in 
Kentucky  by  locks  and  dams,  between  1830  and  1840,  they  only  recom- 
mended the  improvement  of  descending  navigation  for  this  stream,  in 
consequence  of  a  condition  of  affairs  at  the  mouth  similar  to  those 
found  to  exist  to-day,  only  in  less  degree,  for  clearing  the  banks  of  tim- 
ber  has  added  to  the  unfavorable  conditions  that  even  then  existed. 

I  do  not  deem  the  locality  worthy  of  improvement,  for  the  reason 
that,  in  my  opinion,  the  bar  at  the  mouth  must  be  removed  by  the  action 
of  the  Ohio,  and  will  generally  exist  when  the  Ohio  is  so  low  that  its 
feeble  current  can  not  carry  away  the  sand  brought  down  by  the  Sandy, 
and  at  such  times  a  rise  in  the  latter  but  piles  up  more  sand. 
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A  bine  print*  givmg  the  characteristics  of  the  Big  Sandy  from  the 
railroad  bridge  to  the  Ohio,  and  a  tracing*  of  profile  of  lower  part  of 
^andy,  from  the  Bell  survey  of  1875,  are  forwarded  in  a  separate  pack- 
age. 

The  blue  print  was  made  from  a  map  compile  {h>m  data  obtained 
from  two  to  foor  year&  ago^  imd  on  it  1  have  indicated  the  general  loca- 
tion of  the  low- water  channel  as  it  existed  at  the  time  I  mi^e  an  exam- 
ination of  it  daring  September. 

The  stage  of  water  when  the  map  was  made  was  higher  than  when  I 
made  the  examination,  and  the  width  of  the  stream  was  greater  than  it 
was  as  I  saw  it.    I  am  indebted  to  Mr.  W.  W.  Ooe,  chief  engineer  of 
the  Norfolk  and  Western  Bailroad,  for  this  map. 
Very  respectftilly,  your  obedient  servant, 

D.  W.  LOCKWOOD, 

Major  of  JBngineeri. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.S.A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer^ 
Northwest  Division.) 

(First  indortement.) 

U.  S.  Engineer  Office, 

Detroit^' Mich. J  October  25 j  1899. 

'Bespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
For  the  reasons  assigned  by  the  district  engineer,  I  concur  in  his 
conclusion. 

O.  M.  POB, 
CoUmelf  Corps  of  EngineerSj 
DMsion  Engineer  J  Nerthwest  Division. 

*  Not  printed. 
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[The  rcforciicoa  in  Koinan  arc  to  i>art  (or  volnme),  and  those  Sn  Arabic  to  page] 

A. 

Aberdeen,  Wash.,  establishment  of  harbor  lines  at i,463;  iv.  3472, 3-177 

Absecon  lulet,  N.  J.,  removal  of  wreck  near i,  128;  ii,  1182 

Adams  Landiu":,  Vt.,  examination  of  harbor  at I»419;  iv,  3215 

Agate  Bay  Harbor,  Minn.,  improToment  of 1,336;  iv,  2654 

Ahnapee  Harbor,  Wis.,  improvement  of i,  350 ;  i v,  2721 

Jiikeiij  Kate  V,  (schooner),  removal  of  wreck  of i,  189 ;  ii,  1531 

Alabama  River,  Ala.,  improvement  of i,  222 ;  ii,  1718 

Alaqna  Bayou,  Fla.,  examination  of  bar  at  mouth  of i,  228 ;  ii,  1738 

Albemarle  Sound,  N.  C. : 

Improvement  of  waterway  between  Norfolk  Harbor,  Va.,  and i,  164 ;  u,  1341 

Hemoval  of  wreck  in i,  183;  ii,  1449 

Allegheny  Kiver: 

Bridge  at  New  Kensington,  Pa.,  across,  construction  of i,  470 

Examination  for  lock  and  dam  at  Tarentum,  Pa i,  319;  iii,  2538 

Examination  for  lock  and  dam  between  Herr  Island  Dam  and 

Tarentum,  Pa i,319;  in, 2535 

Examination  of,  between  Glean,  N.  Y.,  and  Warren,  Pa i,  319;  in,  2540 

Herr  Island  Dam,  Pa.,  construction  of i,  316 ;  in,  2501 

Improvement  of,  Pa i,  315 ;  in,  2498 

AUettf  Ii,  A.  (barge),  removal  of  wreck  of i,  69, 854 

Allouez  Bay,  Wis. : 

Establishment  of  harbor  lines  in i,  462 ;  iv,  2695 

Examination  of i,  344 ;  i  v,  2692 

AUoway  Creek,  N.  J.,  improvement  of    i,  127;  ii,  1176 

Alpena  Harbor,  Mich.,  improvement  of 1,381;  iv,  2922 

Alsca  River,  Oregon,  examination  of  inner  navigation  of 1,445;  iv,  3440 

Altamaha  River,  Ua. : 

Ccmstruction  of  bridge  across i,  468 

Improvement  of l,  193;  ii,  1561 

Alra  (steam  yacht),  removal  of  wreck  of ^>  70,  857 

Alviso  Slough,  Cal.,  examination  of i,425;  iv,  3236 

Amite  River,  La.,  improvement  of i,  2U;  in,  1812 

Anacortes,  Wash.,  establishment  of  harbor  lines  at i,  M>3 ;  i v,  3472 

Anacostia  River,  D.  C,  improvement  of i,  148 ;  ii,  1265 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  41,  748 

Apalachicola  Bay,  Ha.,  improvement  of ." 1.211;  n,  1690 

Apalachicola  River,  Fla.,  improvement  of i,  212;  n,  1692 

Appomattox  River,  Va. ; 

Examination  of,  at  Petersburg i,  1G6 ;  ii,  134r> 

Improvement  of i,  163 ;  n,  1333 

Apponaug  Harbor,  CowessetBay,  R.  I.,  exainiuution  of i,  71,  869 

Appoquinimink  River,  Del.,  improvement  of 1. 131;  n,  1197 

Aquia  Creek,  Va.,  improvement  of i,  l.")l;  ii,  1286 

Arkansas  River: 

Improvement  of i,  272 ;  in,  2103 

Removal  of  wreck  at  Van  Buren,  Ark ,. .  -  - 1,  279 ;  in,  2121 

Removing  obstructions  in i,  272 ;  in,  2102 

Arthur  Kill,  N.  Y.  and  N.  J. : 

Examination  for  channel  to  connect  mouth  of,  with  New  York 

Harbor 1,105,1083 

Improvement  of i,  108,  1104 

Arthur,  Lajke,  La.,  improvement  .of i,  246;  in,  1828 


2  iNj)i:x. 

Ashlainl  II:irln»r.  Wis.,  iiiiiirovi'iiiciit  nt* 1,310;  iv,  2671 

Asblcy  KivtT.  S.  ('. : 

Iniprovciiiciit  of I,  INS;  n.  iMl' 

Kciiioval  nl"  \\roik  in ..i.  ISJI;  n.  l.VIl 

Aslitaliula  llarlMM',  ( )lii«».  iiii|irc>vi*m«'iit  <»j" ! . .  i.  402 ;  iv.  30^5 

Atlantic  City,  N.  J.,  n*inoval  ol'  wivrkiicar j.  !:?«;  ii,  lit*:? 

Hark  Hay  (Miloxi  HavK  Miss.,  cxaiiiiiiatiiMi  of 1.  238;  li,  ITW 

Hack  ('ovi',  rortlaiiil,  Mr.,  iiii|ii-ovfniiMir  of  ili.niinl  in 1.31.7(6 

Ha;^a(ltiru  IJivtT.  .Mr. : 

Kxaininatiini  of  MHith  f<»rknf 1,37,  T2A 

liiiliiuvriiieiit  of 1.  24,  Hf*l 

Hallanl.  Wa.sh..  estaMisIiiiH'iit  of  liavl>or  liin-s  at i.  llW;  i v.  3171* 

Jialtiiiion*  Harlior,  Md. : 

heftiise.  of !.?< 

Kxaniiiiatioii  of  Sotilli  and  Miildic  limnclicxd' r.:i:ti<s«ii  hMvcr.  ..i.  14S;  ii,  1282 

linproveinciit  of i.  lir»;  ii.  12i:» 

Iiiipiovi'niciit  of  fliiinnrl  toCtirtis  May 1.  1 1.');  ii,  ]24!» 

K'-nioval  of  wnrk  in 1. 147;  ii.  I2i\2 

Har  Harbor,  M«'.,  rou.stiiirlioii  of  l»n*ak  wat«;r  nitar 1. 23. 67t» 

Hoi'uej^at  Tiilet,  Kntraiu-o  ami  Ilarltor.  N.  . I.,  examination  of 1)12^^  Ii,  11N*> 

])urnc«;at  Inlet,  N.  J.,  rmmval  of  wrcrks  at 1, 128;  ii.  IIK? 

Harn-n  IJivcr.  Ky.,  oju-ratin;:  and  rnr*-  of  lorU  and  dam  on i,3:W);  iii.2<»"*J 

hurtliolonicw,  Hayon,  La.  and  Ark..  ini]iro\ cnirni  of 1.2(52;  in,  20LJ 

Knttalion  uf  KnjLjini'i'rs 1, 18,  (U9 

llartrrJi'H ". 1.4 

iiay  iiid;;«  ClinnncI,  N«?w  York   HarlMir.  N.  Y..  iniitro\(MiK>iit  of i,  101,  IU53 

lieant'ort.  X.  V. : 

Kxaniination  tor  bn-ak water  at 1, 183;  ii,  1457 

ImprovcuHMit  of  liiirljor  at 1, 174  ;  ii,  i:»i6 

InipruvcnnMit  «)f  \\aJ«M\vay  li»'t\v«-i«n  N«'w  IxixiM-  and 1,  17.'>;  ii,  1397 

Iui])rovonK'nt  t»f  \\at«;rway  ht'twrm  New  Ikmii  ami 1. 174;  ii,  1393 

J3eanfort  Jiiver,  J^.  C\ : 

Iinj)rovi.'nK'iit  of 1, 189;  ii.  iri24 

Wrrok  in ii.  15i?0 

Hoaver  l»iv(?r.  Ta..  ron.stnntion  of  (lam  in  Ohio  K'imt  ImOow 1,313;  III,  2484 

Itrlfaht  Harbor.  Me.,  iniproxenn-nt  of 1.  215.  tj87 

lUdlaniy  IJivor.  N.  H..  improvmirnt  of I, .'U, 716 

lU'lle  Ikivt-r.  Mirh..  at  .Marine  City,  examination  of I,:ISS;  iv.21»5t» 

Kellevne,  Iowa,  I'Xainination  i»f  Mis>iissi]:]d  K'iverat 1.288;  111.2251 

IVlIinuliam  ]>ay.  Wasli..  examination  foi  preventing  hhoalin<r  in I,  4li»;  IV.31^l^< 

]ierriaii>  (  reek,  Lon;;  Island,  N.  Y..  i-xaniinaiion  of 1, 92.  9J«:^ 

I'uru'nuL  L'tiilh  isrhooiM-r),  removal  of  wreik  nl" I,  l(>ri;  11,1314 

IJi;:  Mlaik  KMver.  Miss.,  improvement  <d' 1, 2(>4;  111,2022 

1$!;;  Hatilieo  K'iver,  Tcnn.,  improvement  of I»269;  lil,2(Kt2 

JJi^  Sandy  KMver: 

(.'ohstrnetion  <»f  brid^i-  at  Catli-1tsl)nr«r,  K\ ..  across 1^ 461 

I!xaminati<»n  of  bar  at  niontli  ol".  Ky i,  3«'U>:  111,2647 

Improvement  id' Levi.sa  Fork  o|".  Kv I,3i^{;  111,2635 

Improvement  of  Tny  I'ork  «>f.  \V.  Va.  an<l  Ky i,33i>;  iii, 26It7 

huprovement   t»f.  W  .  Va.  ami   Ky 1,332;  ill. 2(SU 

Iliu:  SnnM(»\ver  liivi-r.  Miss.,  improvenn-ni  ol 1,208;  111,2047 

liills  for  briilu*'^.  *'\;nni nation  of 1,20 

liiloxi  Iiay.  Miss.. examination  ot' 1,238;  11, 1784 

lliloxi  Harbor.  Mi>s..  improventenr of h*^*^j  ^h  1^'- 

lilaek,  Jtayou.  La..  e\;imination  tbreonneetin;^  ISnvonTi  rrebimne  uitli. 1,251 ;  III,  1845 

Hlaek  Creek.  Fla..  reeonstrnetion  rd' briil;f«  aeross 1,470 

JUark  Lake  Harbor.  Mieli..  improvement  of l« 371 ;  iv, 2877 

Iiiark  Kiver  Harbor,  Oliiii.  impri>vemont  of 1, 400;  iv, 3072 

liiaek  Kiver,  La.,  improxement   of I^^l;  111,2002 

ISIaek  Kiver.  Mieb. : 

K.stablisbnient  of  b.irlun-  lines  on i, 4(i2;  iv,2958 

Iniprovenu-nt  of.  at  Tort  Hnron 1,385;  iv[2R38 

]m]»roveinent  of  mouth  of 1,386;  iv,  2940 

IWaek  IJiviT,  Mo,  and  Ark.,  improvement  of 1,277;  Iii. 2116 

iWaek  b'iver.  Mo..  im]irovenient  of 1,277;  111^2117 

Itlaek  I^iM-r,  X.  C..  impioM'ment  of 1,177;  il!  1407 

Jil^ek  Kock  Ilafbor,  Conu..  inqaoveniont  of , l^jjjO    M2 
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Hlack  Walimt  Harbor,  Md.,  examinatioa  of i,  113;  ii,  1239 

Hlark  Warrior  River,   Ala.,   from  Tuscaloosa  to   Diiniels  Creek, 

improvement  of 1, 229 ;  ii,  1751 

lUaiuc,  Wash.,  establishmout  of  luirbor  lines  at i,  46'J;  iv,  3472, 3479 

Block  Island,  K.  I. : 

Examination  of  breach  way  into  Salt  l*ond 1,71,880 

Harbor  of  refngC  at i,0r>,842 

Blood  Kiver,  La.,  improvement  of i,  240;  in,  ISIO 

Blnft' Crook,  Miss.,  improv»Mnont  of '^234;  ii,  1770 

Board  of  Engineers,  The : 

Members i,  15 

Members,  additional  duties  of i,  16 

Personal  examinations i,  16 

Bci'uf  Kiver,  La.,  improvcmout  of i,  263;  ui,  2015 

Bogne  Chitto,  La.,  improvement  of. . . ^ i,  237 ;  ii,  1781 

Bogue  Falia,  La.,  improvement  of i,  2.S0 ;  iii,  1808 

Bogiie  Sound,  N.  ('.,  ini])rovement  of i,  175 ;  ii,  1.397 

Booth  JJrolhers  (schooner),  removal  of  wreck  of ii,  1 183 

15o8ton  and  Maine  Kailroad  (-ompany,  bridges  of i,  -167 

Boston  ( East)  Channel,  Mjiss.,  examinatitm  of i^  53, 793 

Boston,  Mass. : 

Alteration  of  bridges  across  Charles  liivf^r 1, 467 

Construction  of  bridge  a(T08s  Fort  Point  (-hannel  by  city  of 1,470 

(^oustrnctioQ  of  bridge  across  Mystic  Kiver  at - i,  46J) 

Defense  of 1.5 

Improvement  of  harbor  of i,  46, 763 

Jioyds  Ferry,  Tenn,,  construction  of  bridge  across  llolston  Kivor  near i.  470 

Brazos  Kiver,  Tex.,  examination  of i,  257;  iii,  1893 

Brazos  Santiago  Harbor,  Tex.,  imi)rovement  of i,  2.")7 ;  iii.  18:H) 

Breakwater  construction  in  Lake  Chani])l:nn,  etc ij-llO;  iv,  3202 

Breakwaters  built  i»y  the  l.'nited  States,  occupancy  or  injury  of i.  20, 475;  vi,  4207 

Bridg<'port  Haibor,  Conn. : 

Lstablishment  of  harbor  lines  in 1,461,998 

Improvement  of i,  80, 937 

Bridges : 

('oustruction  of,  across  navigable  waters i,  20, 463 

Examination  of  bills  of  Congress  for i,  20 

Examination  of  ]dans  and  locations  of  proposed 1,20.463 

Obstructing  navigation, •action  upon 1,20,473 

Brigantine  Shoal,  N.  J.,  removal  of  wreck  on ii,  1183 

inroad  Creek  Kiver,  Del.,  improvomeut  of i,  140;  ii,  1220 

Broadkiln  Kiver,  Del.: 

Examination  for  waterway  to  connect  Mispillion  Kiver  with i,  113:  ii,  12IU 

Improvement  of i,  133;  ii,  1203 

Bronx  Kiver,  N.  Y. : 

Keconstruction  of  bridge  across,  below  West  Farms i.  469 

Kemoval  of  wreck  in i,  105.  1076 

Brooklyn,  N.  Y.,  construction  of  bridges  a<'ross  East  Kiver i,  167 

Browneys  Island.  Me.,  removal  of  wreck  olV i,  37,  722 

Browns  Creek,  Sayville,  N.  Y.,  imjirovement  of i,  91,986 

Brunswick  Harbor,  Ga.,  improvement  of i,  196:  ii,  1578 

Brunswick  Outer  Bar,  Ga.,  imi)rovoment  of i,  19tJ;  ii,  ].')84 

Buckhaunou  Kiver,  W.  Va.,  improvement  of i,  335 ;  in,  2614 

Butt'alo  Bayou,  Tex.: 

Bridge  obstructing  navigation  near  Houston,  alteratLi>n  of i,  473 

Improvement  of i,  25(> ;  iii,  1886 

Buttah»,   N.   Y.: 

Improvement  of  channels  connecting  Great  Lakes  between  Chi- 
cago, Duluth,  and i,389;  iv,  2W»2 

Improvement  of  harbor  of i,4(H);  iv,  3107 

Occupancy  of  north  nier vi,  4272 

Burlington  Harbor,  Vt..  improvement  of I»417;  iv,  31% 

Butte  City,  Cal.,  construction  of  bridge  across  Sacramento  Kiver  at i,  467 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  imi»rovemcnt  of i,  100,   1050 

C. 

Cache  River,  Ark.,  improvement  of. i,  276;  in,  2114 

Cahaba  Kiver,  Ala.,  improvement  of i.  226;  ii.  17115 

Calcasieu  River,  La.,  imx)rovemeut  of  mouth  and  passes  of i,  217  \  ul^I^?;^ 
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California: 

Department  of,  report  of  engineer  officer i,  488;  VI,  4403 

Hydraulic  mining  and  mining  ddbris  in i,  460 

California  Ddbris  Commission i,  460 

Caloosahatchee  River,  Fla.,  improvement  of i,  205 ;  ii,  1660 

Calumet  Harbor,  111.,  improvement  of. i,  361 ;  iv,  2810 

Calumet  Harbor,  Wis.,  examination  of , i,  359;  IV,  2783 

Calumet  River,  111.  and  Ind. : 

Examination  for  outer  harbor  at  moutli  of i,  366 ;  i v,  2846 

Improvement  of i,  361 ;  iv,  2815 

Cambridge  Harbor,  Md.,  improvement  of i,  139;  ii,  1218 

Cambridge,  Mass.,  alteration  of  bridges  across  Cbarles  River I,  467 

Camden  Harbor,  Me.,  improvement  of i>  27, 689 

Camden  Harbor,  N.  J.,  improvement  of i,  121;   ii,  1152 

Canals,  etc, : 

Allegheny  River,  construction  of  Herr  Island  Dam,  Pa i,  316;  iii,  2501 

Allegheny  River,  examination  for  lock  and  damatTareutnm,  Pa..i,  319;  III,  2538 
Allegheny  River,  examination  for  lock  and  dam  between  Herr 

Island  Dam  and  Tarentum,  Pn i,  319 ;  in,  2535 

Cascades  Canal,  Columbia  River,  Oregon,  construction  of i,  450;  iv,  3506 

Columbia  River,  between  Three  Mile  Rapids  and  Celilo  Falls, 

examination  for  canal i,  458 

Coosa  River,  .6a.  and  Ala.,  operating  and  care  of  locks  and  dams  on.  .i,  226;  ii,  1*^4 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  312;  ui,  2481 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of..i,  287;  lu,  2241 

*   Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on i,  358 j  1V,2766 

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and 

dams  on l,  326;  ill,  2594 

Green  and  Barren  rivers,  Ky.,  operating  and  care  of  locks  and 

damson i, 330;  ui,2609 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2 i,  329;  m,  2606 

Illinois  and  Mississippi  Canal,  111,,  construction  of i,  364 ;  iv,  2832 

Illinois  River,  111.,  operating  and  care  of  La  Grange  Lock  and 

Dam 1,364;  iv,2830 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams  on.,  i,  332;  in,  2622 
Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River, 
Mich.,   improvement  and  operating  and  care  of  waterway 

from 1,341,342;  IV,  2680 

Licking  River,  Ky.,  examination  for  slackwater  navigation  on.. i,  335;  iii,  2644 
Little  Kanawha  River,  W.  Va.,  operating  and  care  ot  lock  and 

dam  on i,335;  in,2642 

Louisville  and  Portland  Canal,  Ky.,  Ohio  River,  operating  and 

care  of 1,322;  ui,2554 

Monongahela  River,  operating  and  care  of  locks  and  dams  Nos.  8 

and 9. i,314;  iir,2492 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  6 i,  314 ;  iii,  2496 

Monongahela  River,  purchase  of  Look  and  Dam  No.  7 i,  314 ;  in,  2495 

Muscle  Shoals  Canal,  operating  and  care  of i,  310 ;  ui,  2431 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on.t,  317;  in,  2506 

Ohio  River,  construction  of  Beaver  River  dam  in 1, 313;  ni,  2484 

Ohio  River,  examination  for  location  of  locks  and  dams  between 

Davis  Island  and  Beaver  River  dams i,319;  in,^33 

Ohio  River,  survey  for  location  of  Dam  No.  2 i,  313 ;  ni,  2486 

Rules  and  regulations  and  proposed  legislation  for  use  of 1, 20 

Saint  Clair  Flats  Canal,  Mich.,  improvement  of i,  392 ;  i v,  2029 

Saint  Clair  Flats  Canal,  Mich.,  operating  and  care  of i,  393;  iv,3031 

Saint  Marys  Falls  Canal,  Mich. ,  operating  and  care  of i,  390 ;  iv,  2970 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  construction  of 

harbor  of  refuge  at  eastern  entrance i,  349;  iv,  2719 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of..i,  .'US;  iv,  2714 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  operating  and  care  of.  1, 349 ;  iv,  2718 
Techc  Bayou,  iind  Grand  Lake  at  Charenton,  La.,  construction 

of  canal  between 1,245 

Yamhill  River,  Oregon,  examination  for  lock  and  dam  at  Lafayette. i,  457 ;  iv,  3531 

Canapitsit  Channel,  Mass.,  improvement  of 1,59^   820 

Canarsie  Bay,  N.  Y. : 

Improvement  of i,  106,  1101 

Occupancy  of  dike vi,  4268 

Canaveral,  Cape,  Fla. ,  examination  for  harbor  at i,  2J1 ;  ii,  1681 

Cane  River  at  Natchitoches,  La.,  construction  of  bridge  across 1,465 

(Janey  Fork  Ri  vor,  Tenn.,  improvement  of i,  306 ;  m,  2403 
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Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  41,  748 

Capo  Canaveral,  Fla.,  examination  for  harhor  at i>211;  ii,  1681 

Cape  Charles  City  Harbor,  Va.,  and  approachefl,  improvement  of i>142;  ii,  1227 

Cox>e  Charles,  Va.,  removal  of  wrecks  near i,  16i>;  ii,  13^14 

Cai>e  Fear  (North  Kast)  River,  N.  C,  Improvement  of i»  177;  ii,  1403 

Cape  Fear  River,  N.  C. : 

Above  Wilmington,  improvement  of i,  178 ;  ii,  1411 

At  and  below  Wilmington,  improvement  of i,  179 ;  ir,  14 19 

Removal  of  wreck  at  month  of i,  183;  ii,  1450 

Carver  Harbor,  Me.,  examination  of i,  37,  725 

Cascades  Canal,  Colombia  River,  Oregon : 

Construction  of i,  450 ;  i v,  3506 

Portage  Railroad  on  public  laud vi,  4273 

Casemates,  mining i,  10 

Cassity  Bayou,  Miss.,  examination  of ^>272;  iii,  2095 

Catlettsburg,  Ky.,  ooustruction  of  bridge  arroan  Big  Sandy  River  at 1,464 

Cedar  Bayon,  Tex.,  improvement  of i,  256;  ill,  1883 

Cedar  Creek,  Del.,  examination  of i,  143 ;  ii,  1231 

Cedar  Keys  Harbor,  Fla.,  improvement  of i,  209;  u,  1676 

Cedar  Point,  Ala.,  oonstmction  of  trestle  and  bridges  across  shoal 

water  between  Danphin  Island  and 1, 465 

Cedar  River  Harbor,  Mich.,  improvemeut  of i,  345;  iv,  2701 

Celilo  Falls,  Columbia  River,  examination  for  overcoming  obstruc- 
tions at 1,458 

Cbamplain,  Lake: 

Breakwater  construction  in i>'*19;  iv,  3202 

Construction  of  breakwater  at  Rouse  Point,  N.  Y ',  416;  iv,  3192 

Examination  of  North  Hero  Harbor,  Vt 1,419;  iv,3213 

Improvement  of  Narrows  of,  N.  Y.  and  Vt 1, 418 ;  I v,  3201 

Charenton,  La.,  construction  of  canal  between  Bayou  Teche  and 

Grand  Lake  at 1,245 

Charles  River,  Mass. : 

Al  teration  of  bridges  across i,  467 

Improvement  of i,  46,  767 

Charleston  Harbor,  S.  C. : 

Construction  of  bridge  across  cove  at  Sullivans  Island i,  469 

Defense  of i»4,9 

Improvement  of i,  187 ;  ii,  1495 

Removal  of  wreck  in i,  189 ;  ii,  1631 

Charlevoix  Harbor,  Mich.,  improvement  of i,  378 ;  iv,  2908 

Charlotte  Harbor,  Fla.,  improvement  of i,  206;  n,  1663 

Charlotte  Harbor,  N.  Y.,  improvement  of i,409;  iv,3132 

Chatham  Bay,  Mass,  removal  of  wrecks  in i,  69,  849, 850 

Chatham  Harbor,  Mass.,  improvement  of i,52, 786 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  of 1^215;  ii,  1698 

Cheat  River,  Pa.,  construction  of  bridge  at  Point  Marion  across i,  466 

Cheat  River,  W.  Va.,  improvement  of i,  315;  iii,  2496 

Cheboygan  Harbor,  Mich.,  improvement  of i,  380;  iv,  2917 

Chefuncte  River,  La.,  improvement  of 1.239;  iii,1808 

Chehalis  River,  Wash. : 

Improvement  of,  firom  Claqnato  to  the  mouth 1, 442 ;  iv,  3414 

^  Improvement  of  Grays  Harbor  and i,  442;  iv,  3408 

Chelsea  River,  Mass.,  examination  of i,  52, 790 

Chenton  Inlet,  Va.    See  Cherrystone  Inlet. 

Cherrvstone  (Chonton)  Inlet,  Va.,  imppovement  ol  approaelios  to  Cape 

Charles  City  Harbor  by i,  142;  ii,  1227 

Chesapeake  and  Ohio  Railway  Company,  bridges  of i,  46^1, 4(»7 

Chesapeake  Bav,  removal  of  wrecks  on  the  Horseshoe  and  near  Cape 

Charles i,166;  n,1344 

Chester  River,  Md.,  between  Crumpton  and  Jones  Landing,  improve- 
ment of  1,136;  11,1211 

Chetco  River,  Oregon,  examination  of i,  444 ;  iv^  3429 

Chicago  and  Northern  Paciiie  Railroad  Company,  bridge  of I,  467 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  471 

Chiea^o.  111.: 

Alteration  of  bridge  across  South  Branch  of  Chicago  River .\ i,  472 

ConKtniction  of  bridge  across  South  Branch  of  Chieago  River  by 

city  of I,  467 

Construction  of  bridge  across  west  fork  of  South  Branch  of  Chi- 
cago River i,  467 
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(.'hicago,  m.— Continued. 

Improveiiiont^f  channels  connecting  Great  Lakes  between  Dn- 

luth,  Bnffalo,  and i,  389;  iv,  2Ufi2 

Inii»rovenu'ut  of  harhor  of !♦  I^5H;  iv.  2791 

Resiiivey  of  lake  front  at i,  4R1;  vi,  4372 

Chicujxo  Kiver,  111. : 

Alteration  of  l>ri«lj;»f  across  South  I?r:inrli  of I,  472 

Constrnrtion  of  bridiije  aiToss  South  Hranch  of I,  4fi7 

CoustnK-tion  of  bridge  across  west  fork  of  South  Hninrh  <»f i.  4tJ7 

Imi»rovem«-nt  of i,  3riiJ;  iv,  2754 

Chickahounny  Kiver,  Va.,  ini]>rovenient  of I,  li»2;  IJ,  1331 

Chiekasahay  iiiver,  Miss.,  iuiproveiiient  of I,  I'lKJ;  il,  17t>9 

Chief  of  Kngin*»ei*8,  otlif-e  of  t  h** i,  45*0 

Chincote.iguo  J5ay,    Va.,   iuiprovenHMit  of  waterway  between  Dela- 
ware Hay  n<'ar  T.ewes  and i,  133;  11,1203 

Chipola  Kiver."  Fla.,  iniitrovcment  of  lowor i,  212;  ii,  H592 

Chippewa  Uiver,  Wis. : 

Improvement  of i,  290;  HI,  2272 

|{esc*rvoirs  at  sources  of,  surv<\v8  for - Ill,  2288 

Chitto,  Bogue,  La.,  improvenu'ntof ^»^7;  ii,  1781 

Choetawhatchee  Bay,  Fla. : 

Kxamination  of  bar  at  junction  of  Santa  Ri»sa  Sound  and 1.228;  ii,  1742 

Examination  of  bar  at  mouth  of  Al:u|ua  Bay<m 1,22S;  ii,  1738 

Choctawhatchfc  River,  Fla.  audAhi.,  impnivfuu'nt  of '.•-**^?  Ii,  17*)6 

Cho])tank  River,  Md.,  improvement  of 1, 137;  ii,  1213 

Cincinnati,  Ohio: 

Alteration  of  bridge  across  Ohio  River  at - 1,464 

Kxamination  for  icehnrborsat  moutlisof  Crawli.sli  and  Mill  creeks I,  Ii20 

Kxamiiia tiun  of  Ohio  River  m-ur i,  318;  in,  2r.23 

Cincinnati,  Wabash  and  Michigan  Railroad  Company,  use  of  wing 

dam  at  St.  Joseph  Harbor.  Mich.,  l)y vi,  4270 

Cifi/  of  Loiiff  liranch  (steamer),  removal  of  wreck  of l,  183 ;  ii,  14r»0 

Chirk  River,  S.  C,  improvement  of i,  185;  11,1477 

Cleveland  Harbor,  Ohio,  improvement  of i,  400;  IV,  3075 

Clinch  River,  Tenn.,  improvement  of i,303;  iil,2:^87 

Clint^m  Harbor,  Conn.,  improvement  of 1,76,917 

Clinton  River,  Mich.,  improvement  of I,  :W6;  iv,21M2 

Clubfoot  River,  N.  C,  imj)rovemcnt  of 1,174;  ii.  13t£) 

Coaster  Harbor  Island,  R.  I.,  improvement  of  cdve  and  waterway  near 1, 63, 835 

Cochts'o  River,  N.  H.,  improvement  of 1.35.717 

Coldwater  River,    Miss.,    examination  of 1,272;  111,2099 

Colemanj  I.  D.  (steamer),    removal  of   wreck  of 1,183;  11.1449 

Colorado  River,  at  Yuma,  Ariz.,    iniproventent  «)f 1,424;  iv,32:il 

Cohimbia,  Department  of  the,   report  of  engineer  oHicer 1,488;  VI,  4402 

Columbiu  River,  Orejjon  and  Wash. : 

ibidge  across,  between  Douglas  and  Kittitas  counties,  Wash., 

eouHtruction  of 1,464 

Cascades  Canal,  construction  of 1,450;  IV, 3.506 

Establisliiuent  of  harbor  lines  at  Fhivel,  Oregon 1,463;  iv,3537 

Examination  for  overc(niiing  olkstrurtions  between  Three  Mile 

Rapids  and  Celilo  Falls 1,458 

Examination  of,  from  international    boundarv  to   Rock  Ishind 

Rapids '. 1, 445;  IV,  3452 

Oanging 1, 457;  iv, 3528 

Im])rovenient  of,  between  head  of  Rock  Island  Ra]uds  and  foot  of 

Priest  Ifapids 1,439;  iv,3378 

Improvenu'ntof,  between  Vancouxer.  Was]i.,and  mouth  of  Willa- 
mette R  i  ver 1, 449 ;  IV,  35(\S 

Improvement  of  mouth    of 1,447;  iv,  3488 

Improvement  of  n]»]»er  river i,  438;  IV,  3375 

Improvement  of  Willamette  and.  bel(»w    Portland,  Oregiui 1,452;  iv,35i5 

Survey  of,  from  international  boundary  to  Rock  Island  Rapifis  ...i,440;  IV,3381 

Columbiana,  111.,  construction  of  bridge  across  Illinois  River  at 1,465 

Coni])ton  Creek,  N.  .J.,   improvenuMit  of 1,116,1128 

ConvonJ  (steauier),  removal  of  wreck   of i,  183;  tl,  1450 

Conecuh  River,  Ala.,   im])rovement   of i,  221;  li,  1716 

Congaree  River,  S.  C.  improvement  of i,  187  ;  li,  1401 

Conneaut  Harbor,  Ohio,  improvement  of    1,403;  IV,  8^9 

Connecticut  River: 

Improvcmenr  of 1,73,906 

Improvement  of,  above  Hartford,  Ctmn 1,73,907 

Improvement  of,  belww  Hartfonl,  C»mn 1,7^    '~ 
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Contentnia  Creek,  N.  C,  improvement  of 

Contingoncies,  examinations^  and  surveys  of  rivers  and  harbors 

Cooper  Creek,  N.  J. : 

Kxamination  of 

Removal  of  wreck  in 

Cooper  River,  S.  C,  removal  of  wrecks  in 

Coos  Bay,  Oregon,  improvement  of  entr^ince  and  liarhor  at 

Coos  River,  Oregon,  examination  of  navigable  tide  watoi-  channels  in . 
Coosa  River,  Ga.  and  Ala. : 

Improvement  of 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Vir- 
ginia and  Georgia  Railroad  Bridge 

Improvement  of,  between  Wetumpka,  Ala.,  and  East  Tennessee, 

Virginia  and  Georgia  Railroad  Kridge 

Operating  and  care  of  locks  and  dams  on 

Coqiiille  River,  Oregon: 

Improvement  of 

Improvement  of,  between  Coqnille  City  and  Myrtle  Point 

Comey,  Bayou,  La.,  improven>ent  of 

Corporjitions,  occupancy  or  injury  of  public  structures  by i, 

Corps  of  Engineers : 

Ohanp^es  during  the  year 

Distribution  of  officers 

Laws  of  Fifty-second  Congress,  second  session,  allecting  the... 

Number  of  officers • 

Officers  detached 

Statement  of  rank  and  duties  of  officers 

Cos  Cob  Harbor,  Conn.,  im])rovoment  of 

Coemopolis,  Wash.,  establi8hment  of  harbor  lines  at i,  1 

CoquciI  Bluflfs,  Iowa,  construction  of  bridge  between  East  Omaha, 

Nebr.,  and 

Courtableau,  Bayou,  La.,  improvement  of 

Covington,  Ky.,  examination  of  Ohio  River  near 

Cow  Bayou,  Tex.,  about  6  miles  above  confluence  with  Sabine  River, 

construction  of  bridge  across 

Cowesset  Bay,  R.  I.,  examination  of  Apponaug  Harbor 

Cowlitz  River,  Wash.,  improvement  of. 

Crawfish  Creek,  Cincinnati,  Ohio,  examination  for  ice  harbor  at 

mouth  of 

Crescent  City  Harbor,  Cal.,  examination  of 

Cross-over  Light,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals 

near 

Cumberland  County,  Me.,  alteration  of  bridge  of,  obstructing  mouth 

of  Fore  River 

Cumberland  River: 

Improvement  of 

Improvement  of,  above  mouth  of  the  Jellico,  Ky , 

Improvement  of,  above  Nashville,  Tenn 

Improvement  of,  below  Nashville,  Tenn 

Cumberland  Sonnd,  Ga.,  improvement  of 

Current  River,  Ark.,  examination  of 

Currituck  Sound,  N.  C,  improvement  of  waterway  through 

Curtis  Bay,  Md.,  improvement  of  channel  to 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of  the 

Cttttyhunk  Island,  Mass.,  improvement  of  Canapitsit  Channel 

Cj'press  Bayou  and  lakes  between  Jefferson,  Tex.,  and  Shrevepopt, 
La.,  survey  of 

D. 

Dalles  of  Columbia  River,  examination  for  overcoming  obstnictions  at 
Dams  and  locks.    See  Canals. 

D'Arbonne,  Bayou,  La.,  improvement  of 

Dnrieu  Harbor,  Ga.,  improvement  of 

Dauphin  Island.  Ala.,  constrnction  of  trestle  and  bridges  across  .shoal 

water  between  Cedar  Point  and 

Davids  Island,  N.  Y.,  sea  wall  and  embankment  at 

Davis  Brothers  (schooner),  removal  of  wreck  of 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of 

Delaware  Bay : 

Construction  of  pier  near  Lewes,  Del 


Delaware  Bay — Conttsneil. 

Improvement  of  ice  harbor  at  head  of,  Del... , ^123;  ii,1169 

Improvement  of  waterway  lietweenCliincoteagiie  Bay,  Va,,  ant), 

at  or  near  Lewes,  Del i,  133;  ii,  1203 

Gemoval  of  wrecks  off  entrance  of 1,128;  ii,  1183 

Delaware  Breakwater,  Del.,  improveuiont  of >,  125;  n,1172 

Delaware  River,  Pa.  and  N.  J. : 

At  Camden,  N.  J,,  improvement  of Jji21i  n,  1152 

At  Pbi  lade)  phi  a.  Pa.,  improvement  of it  121;  ii,  1152 

Improvemeut  of ii  "9;  ",  1H2 

fiemoval  of  wreck  at  BrideBbiira - --ii,  1183 

Deimia  Cteek,  N.  J.,  examination  o^ i,  129;  ii,  1167 

Departments,  military,  explorations  anil  surveys  ill ..1,488;  vi,  4401 

Depot,  Engineer 1,18,6.^4 

Dea  Moines  Kapids  Canal  and  Dry  Dock,  oporatin;;  and  care  of .1,387;  111,2241 

Dea  Moinea  Bapids,  Mississippi  River,  improvement  of 1,286;  111,2240 

Detroit,  Mich. : 

CoDstrnction  of  bridge  acrosn  Rouge  Hiver  near 1,468 

Establishment  of  harbor  lines  at -. i,4G2;  iv,3039 

Detroit  River,  Mich.,  improvement  of i,393;  iv,3034 

Dickinson  Bayou,  Tex. ; 

Alteration  of  bridge  obstructing i,  473 

Con«^ructioa  of  bridge  across i,466 

District  of  Columbia : 

IncroaainK  wat«r  supply  of  Wftshitigton,  D.  C '.  *''8;  vi,  4309 

Public  buildinira  and  grounds,  ond  Washiiigtou  Mouumeut i,  i80;  vi,  4313 

Washington  aqueduct •i*"5;  vi,  4275 

Diviaiou  engineers i,20 

Divisions,  engineer : t,  20 

Dow,  Mary  E.  H.  G.  (schooner),  removnl  of  wrpck  of. ^1^;  ii,  1344 

Dry  dock,  operating  and  care  of.  Dee  Moil >«s  Rapids i,287;  in,  2241 

Duck  Island  Harbor,  Conn.,  improvemeut  of I,  76,914 

Duck  River,  Tenn.,  examination  of 1,307;  tilJi40G 

Duck  Trap  Harbor,  Me.,  examination  of 1,37,727 

Dnluth  Harbor,  Minn.,  improvement  of i,337;  IV,  2667 

Dulath,  Minn.,  improvement  of  channels  conuecttng  Great  Lakes 

between  Chicago,  Buffalo,  and i,389;  iv,2962 

Dunkirk  Harbor,  N.Y.: 

Examination  for  eeeuring  16  feet  depth  at i,409;  iv,  3119 

Improvement  of. i,405;  iv,3103 

Dnrhama  Estuary,  N.  C,  np  to  Edwards  Mill,  examination  of i,  183;  ii,  1454 

Dutch  Island  Harbor,  R.  L,  removal  of  wreck  in 1,^,851 

Dutch  Kills  Creek,  N.  Y.,  reconstruction  of  bridge  across > i,  469 


Eagle  Harbor,  Mich.,  improvement  of 1,341;  iv.2679 

East  Boston  Channel,  Mass.,  exumination  of 1,  53,  79:t 

East  Chester  Creek,  N.  V.,  improvement  of 1,86,965 

East  Omaha,  Nebr.,  cocstmction  of  bridge  between  Council  Blufls, 

Iowa,  ond 1,46-5 

East  River  ISridge  Company,  bridges  of .^.,1,467 

East  River,  N.  Y. : 

Conslnictioo  of  bridges  across i,  4CT 

Improvement  of 1.97,1034 

Modification  of  harbor  lines  around  Rikcrs  Inland 1,461, 10S.'> 

Hodifii'ation  of  harbor  lines  at  Ravenswood,  Long  Island i,461, 109(1 

Eastern  Uraucli  of  the  Potomac.     See  Anacoatia  Biver. 

Edgartown  Harbor,  Mass.,  removal  of  wreck  in 1,70.857 

Edgnrtown.  Marthas  Vineyitrd,  .Mns8.,improvementof  inner  harbor  at 1,55, 8(K) 

Edisto  River,  S.  C,  improvement  of 1,189;  ti,  1517 

Edmonds,  Wash.,  establishment  of  harbor  linos  at i,  463;  iv,  3472, 34H1 

Elizabeth,  Pa.,  constrnctioo  of  bridge  norosn  Mouougahelo  River  at 1,464 

Elizabeth  River,  N.  J.,  improvement  of 1,111,1113 

Elizabeth  town.  111.,  examination  of  Ohio  River  at i,  318;  111,2518 

Elk  River,  Md.,  improvement  of i,  135;  11,1207 
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Kn^neer  divisions , i,  20 

Bng^neer  School,  United  States 1,18,649 

Engineers,  battalion  of i,  18, 649 

Knii^ineers,  Chief  of,  otTice  of  the - i,  490 

Kn^ineers,  Corps  of.    Ste  Corps  of  Engineers. 

Kiig^ueers,  division i,  20 

Kn^pneers,  The  Board  of i,  15 

Krie  Harbor,  Pa. : 

Improvement  of i,  404 ;  i v,  3096 

Improvement  of  Presque  Isle  Peninsula i,  405 ;  iv,  3101 

Brie,  Lake: 

See  also  Northern  and  Northwestern  lakes. 

Seneca  Shoal,  survey  of 1,484 

Water  levels I,  486;  Vi, 4381 

Esoambta  River,  Fla.,  improvement  of i^  221  ;ii,  1716 

Essex  River,  Mass.,  improvement  of i,  41, 747 

Estimates: 

Engineer  depot i,  19 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors i,  459 

Fortifications i>  4, 14 

Mississippi  River  Commission i,  460 

Missouri  Kiver  Commission i,  460 

New  York  Harbor,  supervision  of i,  459 

Northern  and  northwestern  lakes,  charts  and  surveys  of i,  4^ 

Public  buildings  and  grounds  and  Washington  Monument,  Wash- 
ington, D.  C 1,481 

Rivers  and  harbors *. i,  19 

Surveys  and  reconnaissances  and  publication  of  maps i,  489 

Washmfftou  aqueduct 1,477 

Yellowstone  National  Park,  roads  and  bridncs  in i,  488 

Evansville,  Ind.,  examination  of  harbor  at i,  318;  iii,  2520 

Everett  Harbor,  Wash.,  examination  of i,  446;  iv,  3464 

Examinations,  surveys,  and  contingencies  of  river  and  harbors i,  459 

Explorations  and  reconnaissances 1,488;  ¥1,4401 

F. 

Fairfield  County,  Coni^.,  alteration  of  bridge  of,  across  Housatonio 

River 1,474 

Fftirhaven  Harbor,  Mass.,  removal  of  wreck  in  i,  69, 851 

Fairlee  Qreek»  Md.,  improvement  of i,  136 ;  ii,  1210 

Fairport  Harbor,  Ohio,  improvement  of i,  401 ;  i v,  3081 

Fallia,  Bogue,  La.,  improvement  of i,239;  m,  1808 

Falls  of  Ohio  River: 

Improvement  of i,  320;  iii,  2543 

Improvement  of  Indiana  Chute ^321;  iii,  2549 

Fayette  County,  Pa.,  construction  of  bridge  across  Youghiogheny 

River  in i,466 

Feather  River,  Cal.,  improvement  of i,428:  iv,3271 

Felix  (bark),  removal  of  wreck  of ..ii,  1183 

FellowBf  Bertha  J,  (schooner),  removal  of  wreck  of i,  69, 850 

Femandina,  Fla.,  improvement  of  inside  waterway  between  Savan- 
nah, Ga..  and i,  198;  ii,1604 

Femdale,  Wasn.,  construction  of  bridge  across  Nooksack  River  at 1,468 

Fiihf  Charlotte  (schooner),  removal  of  wreck  of 1,69,855 

FishingCreek,  N.  C,  improvement  of 1.170;  ii,  1377 

Fish  ways  at  Great  Falls,  Potomac  River,  erection  of i,*79,  ;  vi,4310 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1, 83, 952 

Flavel,  Oregon,  establishment  of  harbor  lines  in  Columbia  River  at  ..1,463;  iv,  3537 

Flint  River,  Ga.,  improvement  of 1,213,  ii,  1695 

Florida  Central  and  Peninsular  Railroad  Company,  bridges  of i,  464, 468 

Flonda  (steamer),  removal  of  wreck  of i,  128 ;  ii,  1182 

Flushing  Bay,  N.  Y.,  improvement  of i,  89, 980 

Fore  River,  Portland,  Me.,  alteration  of  bridge  obstructing  mouth  of i>  472, 474 

Forked  Deer  River,  Tcuu.,  iniprovenmnt  of 1, 269 ;  iii,  2054 

Fort  Norfolk,  Va.,  improvement  of  approach  to  Norfolk  Harbor  be- 
tween Lambert  Point  and i,  160;  ii,  1328 

Fort  (old)  Bayou,  Miss.,  examination  of  channel  at  mouth  of i,  238;  ii,  1787 

Fort  Point  Channel,  Boston,  Mass.,  construction  of  bridge  across i,  470 

Fort  Pond  Bay,  N.  Y.,  examination  of i,  105, 1077 


Estimates l,  4, 14 

Frojecta i i,  4 

Sites  for.  acqnisition  of i,  10 

Fourche  Le  F.rTre  River,  Ark. : 

Exfttnination  of 1,279;  in,  2125 

Iiiiproveiiiedt  of :....'.  ..1,374;  m,  2108 

Fox  Eiver^  Wis. : 

Exflininatioa  for  coiiatnict>«n  of  protection  wall  on  canal  at 

Kauknnnu i,359;  iv,a779 

Examination  of  mouth  of 1,359;  iv,  2778 

Improvement  of. i.  3-i7^  1V,2TC8 

OpcTuting  ami  care  of  locks  ant!  dnma  on t,  35S;  tv,376(t 

froncis  Edtcni'rf*  (schooner),  removal  of  wi-eck  of i,69,   851 

Frftukfor<l  Cceek,  Philudclpliia,  cnnatTUction  of  bridge  across i,  466 

Trankfort  Harbor,  Mich.,  improvement  of i,378;  rv,280B 

Frankfort,  Ky, : 

Alteration  of  city  bridge  aorogs  Kentucky  River  at 1,473 

SeconBtiuction  of  bridge  across  Kentucky  River  at 1, 4TL 

Franklin  Connty,  Ky.,  alteration  of  bridge  of,  across  Keutiit^ky 

River  at  t'rankfort 1,473 

Franklin,  La.,  removal  of  wreck  near i,  250;  iii,  1839 

Freeport,  N.  Y.,  examination  for  channel  connecting  Great  Softth  Bay 

with.-. 1,118,1136 

Frencli  Jtroad  River,  Tenn.,  improvement  of ..1,301;  111,2383 

FienchsBeAch  Harbor,  Mc.,  examintition  of 1,37,   728 

G. 

Oalveatun  Bay,  Tei.: 

Improvement  of  sbip  ohanuol  in 1, 253;  111,1873 

Trespasa  on  and  injury  to  public  morka Vi,4269 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to I|252;  lii,  1861 

Galveston,  Hon aion  and  Henderson  Railrond  L'oiii|iiin.v,  bridge  of i,473 

Garwoml  Ferry,  Cal.,  construction  of  bridge  across  San   Joaquin 

River  at 1,467 

Gasconiido  River,  Mo.,  improvement  of 1,  2K3;  III,  2178 

Gatkin,  Ann\E  S.  (schooner),  iiimoval  of  wreck  of I.  128;  II,  1183 

Cauda'oup  (steamer),  removal  of  wreck  of .'. I,  128;  II,  1182 

Gauging: 

Colnmbia  River,  Oregon  and  Wash ",  *57;  iv,  K28 

Mississippi  River  and  its  principal  tributaries.^ i,  269;  in,  2067 

Mississippi  River  at  St.  Paul,  Miuu , i,  294;  in,  2289 

Oanloy  River,  W.  Vn. : 

Coastrnction  of  bridge  across I,  467 

Improvement  of 1,327;  in,  2598 

Ge«»/etiiHnde(ship),  removal  of  wreck  of I,  128;  "VUffl 

Georges  River,  Me.,  examination  of. i,  38,  734 

Georgetown  Harhor,  S.  C,  improvement  of I,  181;  ii,  1437 

GilaKiver,  at  Yrima,  Ariz.,  improvement  of 1.424;  iv,  3234 

Glen  Cove  Harbor,  N.  Y.,  Improvement  of i,  89,  978 

Glenn  County,  Cal.,  conetmctionofbridgencrossSacramento  River  by i,  467 

Gloticester  Harbor,  Mass. : 

Examination  of,  from  Five  Pound  Island  to  head  of  river i,  52,  787 

Examination  ofVincent  Cove 1,52,  788 

Improvement  of i,  ^>  761 

Golden  Gate,  Cal.,  examination  of '>*%  iv,322l 

Goodyear,  C.  P.,  improvement  of  outer  liar  at  Itruuswick,  Ua.,  by i,  196;  n,  15S4 

Goshen  Creek,  N.  J.,  improvement  of i,  128;  n,llSO 

Govemora  Island,  N.  Y.,  sea  walls  at i,  13,631 

GowannaBny,  New  York  Harbor,  N.  Y.,  improvement  of 1,101,1063 

Gowamis  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1. 101, 1%3 

GrandHavenHarbor,  Midi.,  improvement  of i,372;  iv,287» 

Grand  Isle,  Vt,  examiuation  of  harbor  at  Adams  (Tobias)  Landing. .1,419;  iT,32t5 
Grand  Lake,  La. : 

Constmctioii  of  canal  between  Bnytiu  Terhe  and i,24.t 

Improvement  of i,246j  in,  1828 

Grand  Mnrais,  Micb.,  improvement  of  harbor  of  refnge  at i,  .^3;  iv,  2fi«9 

Gr.ind  Mnrais,  Minn.,  improveuienl  of  harbor  at 1.336;  iv,  26fil 

Grand  Kivi^r,  l.:i,,  imprnv.'mcnt  of i,243;  III,  1818 

Grand  Uivcr,  Ohio.     Stv  Fairport  Harbor. 
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Orant,  General  (canal  boat),  removal  of  wreck  of |i,1183 

Grays  Harbor,  Wash^  improvement  of 1.442;  iv,  3408 

Qrayson,  Cal..  constmction  of  bridge  across  San  Joaquin  River  at i,  466 

Great  Chazy  River,  N.  Y.,  improvement  of i,  416;  iv,  3194 

Great  Choptank  River,  Md.,  examination  of  Black  Walnut  Harbor 

at  mouth  of t,143;  ii,  1239 

Great  Egc  Harbor  Inlet,  N.  J.,  removal  of  wreck  at i,  128 ;  ii,  1182 

Great  Fafls,  Potomac  River,  erection  of  fish  ways  at . . .  ^ i,  479 ;  vi,  4810 

Great  Kanawha  River,  W.  Va. : 

Improvement  of 1,324;  in,  2577 

Operating  and  oare  of  locks  and  dams  on i,  326;  iii,  2594 

Great  Lakes: 

See  also  Northern  and  Northwestern  Lakes. 

Breakwater  constmction  in i,  419;  iv,  3202 

Improvement  of  channels  connecting i,  389;  iv,  2962 

Investigation  of  raft-towing  on i,  394 

Great  Pedee  River,  S.  C.  improvement  of i,  185;  ii,  1474 

Great  Sodns  Bay,  N.  Y.,  improvement  of  harbor  at i,  411 ;  i  v,  3140 

Great  South  Bay,  N.  Y.,  examination  for  channel  connecting  Freeport 

with 1,118,1136 

Green  Bay  Harbor,  Wis.,  improvement  of i,  347;  iv,  2711 

Green  Bay.  Wis.,  from  light-house  to  first  bridge  on  Fox  River,  exam- 
ination of I,  359;  IV,  2778 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i»  62,  832 

Green  River.  Ky. : 

Improvement  of,  above  mouth  of  Big  Barren  River i,  329 ;  in,  2608 

Operating  and  oare  of  locks  and  dams  on i,  330 ;  in,  2609 

Reconstruction  of  Lock  No.  2,  at  Rnmsey i,  329;  in,  2606 

Trespass  on  public  land  at  Look  No.  3 vi,  4270 

Qreenport  Harbor,  N.  Y.,  improvement  of i,  87,969 

Greenwich  Bay,  R.  I.,  improvement  of ...i,  63,834 

Greenwich  Harbor,  Greenwich  Bay,  R.  I.,  examination  of i,  71,871 

Groesex>oint  Channel,  Mich.,  improvement  of i,  393 ;  i v,  3034 

Gun  emplacements i,  4 

Gnyandotte  River,  W.  Va.,  improvement  of i,  334;  in,  2^ 

H. 

Hackensack  River,  N.  J.,  construction  «  i  bridge  across   i,  466 

Hamburg  Bay,  111.,  on  Mississippi  River,  examination  of i,  287;  in,  2248 

Hammond  Bay,  Mich.,  examination  ol i,  388;  iv,2948 

Hampton  Roads,  Va.,  defense  of . .' i»  5, 9 

Handkerchief  Shoal,  Mass.,  removal  of  wrecks  at i,  69, 70, 854, 859 

Handsboro.  Miss.,  examination  of  Biloxi  Bay  up  to i,  238 ;  n,  1784 

Harbor  ana  river  improvements i,  19 

Harbor  lines,  establishment  of .'. . .  i,  20, 461 

AllouezBay,Wi8 z i,462;  iv,2695 

Black  River  at  Port  Huron,  Mich i,462;  iv,  2968 

Bridgeport  Harbor,  Conn 1,461,998 

Columbia  River  at  Flavel,  Oregon i,40:>;  iv,  3537 

Detroit,  Mich i,462;  iv,  3039 

Milwaukee  River,  Milwaukee,  Wis i,  462 ;  i v,  2788 

New  York  Harbor  and  adjacent  waters i,  461, 1085 

Oconto  Harbor,  Wis i,462,   iv,  2784 

Oswego,  N.  Y 1.462;  iv,  3178 

Saint  Marys  River  at  Sault  Ste.  Marie,  Mich  i,462;  iv,  3037 

Savannah  River,  near  quarautine  station  at  Savniiuah,  (Ja i<4C2;  n,  1610 

Shaws  Cove,  New  London  Harbor,  Conn 1, 461, 997 

Washington,  ports  in  State  of i,462;  iv,  3472 

Harbors  and  fivers,  examinations,  surveys,  and  continpjeiiciea  of *...!,  459 

Hardys  Point,  Me.,  examination  of  channel  near,  below  Penil>roko 1,37,722 

Harlem  River  and  Portchester  Railroad  Company,  bridge  of i,  469 

Harlem  River,  N.  Y. : 

Improvement  of i,  95,   1025 

Reconstruction  of  bridge  across,  at  Broadway  crossing,  New  York 1, 467 

Reconstruction  of  bridge  at  Third  avenue.  New  York,  across i,  469 

Harlowe  River,  N.  C,  improvement  of i,  174 ;  n,  1393 

Harraseeket  River.  Me.,  improvement  of i,  30,  699 

Havre  de  Grace,  Md..  improvement  of  Susquehanna  River  near i,  134;  n,  1205 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  391;  iv,  3024 
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Hell  OnK  N.  Y.,  improvement  of 1,97,  lOM 

Uciiipstcnd  Bav,  N.  Y.,  oxainination  tor  ohaniiel  connect  in «;  Frecpoit 

with  Great  South  Hay I,  118,  1136 

Henri/,  Franri8  J.  (canal  boat),  removal  of  wreck  of ii,  IINJ 

lfcrr"lslan<l  Dam,  Allegheny  Uiver,  Pa.,  construction  of i,  316;  ill,  ISOI 

Hin^^haiii  Harbor,  Mass.,  improvement  of i,  48,  n* 

Hi\va»sce  Hiver,  Tenn.: 

Kxamination  of I,  307;iil,  2412 

Imi»rovoment  of i,301;  ill,  2381 

Hollauti  Harbor,  Mich.,  improvement  of I,  371;  iv,  287T 

liolmeH  Kiv»^r,  Kla.,  improvement  of I,  217;  11,  1705 

IIolHton  IJiver  near  Knoxvillo  (Bnyds  Ferry),  Tenn.,  construction  of 

bridf^e  across I,  470 

Homestcail  andFitti^burj^h  lUiclgo  Company,  bridge  of I,  465 

Home^tc^ad,  Pa.,  construction  of  bridge  across  Monongahela  Kiver  at I,  4fi5 

Homochitto  River,  Miss.,  examination  of ir  ^1;  m»  18^19' 

Hoquiam.  Wash.,  ORtablishmcnt  of  harbor  lines  at i,  4d3;  IV,  3472 

Housatonic  Kiver,  Conn.: 

Bridge  obstrncting  navigation  between  Stratford  and  Milford, 

alteration  of i,  474 

Improvement  of i,  79,  932 

Houston,  Tex. : 

Alteration  of  bridgi' obstructing  Buffalo  Bayou  near 1,473 

Construction  of  bridge  across  White  Oak  Bayou  at 1, 4U6 

Hudson  Kiver,  N.  V.,  improvement  of i»92,    1006 

//wf/rr,  li.  F.  ( tng).  removal  of  wreck  of il,  ir»:SO 

Hum1)oldt  Harbor  and  Bay,  Cal.,  iinpri>vrmeiit  of h^'-^^t  iv,3278 

Huntington  Harbor,  N.  Y.,  improvement  of 1,88,975 

Huntress  (schooner),  removal  of  wreck  of 1, 37, 722 

Huron  Harbor,  Ohio,  improvement  of i,  398;  IV,  3067 

Huron,  Lake: 

See  aho  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sand  Bc.ich.  Mich 1.384;  iv,  2931 

Wat4T  levels iv,29f>5;  vi,4381 

Hy annis,  Mass.,  improvement  of  harbor  of  refuge  at ij  53,  fSOi 

Hydraulic  mining  in  California i,  460 

I. 

Illinois  and  Mississippi  Canal,  111.,  construction  of 1,364;  iv,  2832 

Illinois  Kiver,  111. : 

Construction  of  bridge  at  Columl>iana  across 1,465 

Improvement  of l,  362 ;  i v,  2822 

Operating  and  care  of  La  Grange  Lock  and  Dam i,  304 :  iv,  2830 

Ilwaco,  Wash.,  establishment  of  harbor  lines  at 1, 463;  iv,   3472, 3481 

Indian  Kiver,  Fla.,  bet\veen  (ioat  Creek  and  .Inidter  Inlet,  imi)rovo- 

ment  of 1,203;  ii,  1656 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i»  321;  ill,  2549 

individuals,  occupancy  or  injury  of  public  structures  by I,  20,  475;  vi,  4267 

Injury  to  structures  built  by  I'nited  States *. i,  20,  475;  VI,  4267 

Inland  waterways.     Ste  Waterways. 

In8i<Ie  routi'S,  waterways,  etr.     Nc  Waterways. 

Interstate  Bridge  ami  Street  Kailway  Company,  bridge  of I,  4(K> 

Ipswich  Kiver,  Mass.,  im]iro\ement  of I,  40,  746 

Isabel  Alberto  (schooner),  removal  of  wreck  of ...I,  37,  722 

J. 

Jackson,  Miss.,  examination  for  diversion  of  Peail  River  through 

Tan  Yard  Uranrh.  near I,  238;  ii,  1792 

.lacksonville,  >St.  Augustine  and  Indian  Kivtrr  Fiaihvay  Company, 

bridges  of ' '. i^  471 

.Jacksonville,  Tampa  and  Key  Wost  Kailway  Company,  bridges  of i,  469,470 

Jamaica  Bay,  N.  Y.,  improvement  of I,  103,  1069 

James  Kiver,  S.  Dak.,  examination  of I,  297;  ill,  2321 

.lames  Kivi«r,  Va.,  Improvement  of I,  145;  11,  1251 

Jeanneretto.  La.,  removal  of  wreck  noar I,  250;  ill,  1^9 

Jefferson,  Tex.,  survey  of  lakes  between  Shrcvrport.  La.,  and 1,  271;  ill,  2065 

Jekyl  Creek,  Ga.,  improvement  <»f I,  197;  ii,  US90 

Johnsonville,  Tenn.,  alteration  of  bridge  acros-*  Tennessee  Kiver  at 1,473 

Jordan  Kiver,  Miss.,  examination  of  bar  at  mouth  of 1,2^;  11,1788 

Judith,  Point,  Breakwater,  R.  I.,  exaraiuatiou  of  inner  harbor  at 1,71^877 


INDEX.  13 

Jnditby  Pointi  Pond,  R.  I.,  improvement  of  entrance  to i,  66, 841 

Jndith,  Point,  R.  I.,  constrnction  of  harbor  of  refuge  at i,  65, 839 

Jupiter  River,  Fla.,  oonstraction  of  bridge  across 1,471 

K. 

Kansas  River,  Kans.,  examination  of 1^294;  in,  2293 

Kaakaskia  River,  HI.,  improvement  of i,  284 ;  lu,  2185 

Kankanna,  Wis.,  examination  for  construction  of  protection  wall 

on  canal  at 1,359;  iv,2779 

Kennebec  River,  Me.,  improvement  of i,  28,  693 

Kennebunk  River,  Me.,  improvement  of : i,33,  712 

Kenosha  Harbor,  Wis.,  improvement  of i,355;  iv,2751 

Kentucky  River,  Ky. : 

Bridge  at  Frankfort  across,  reconstruction  of 1,471 

Bridge  of  Frankfort  City  and  Franklin  County  across,  alt<eration  of i,  473 

Improvement  of i ,  331 ;  ui,  :^618 

Operating  and  care  of  locks  and  dams  on i,  332;  in,  2622 

Kewaunee  Harbor,  Wis.,  improvement  of i,  350;  iv,  2724 

Kewaunee  River,  Wis.,  construction  of  bridge  at  Kewaunee,  across 1,466 

Kewaunee,  Wis.,  construction  of  bridge  across  Kewaunee  River  by 

city  of 1,466 

Keweenaw  Bay,  waterway  from  X.ake  Superior  to,  via  Portage  Lake 
and  River,  Mich. : 

Improvement  of i,  341;  iv,2680 

Operating  and  care  of i,  342;  iv,  2680 

Keweenaw  Point,  Mich.,  waterway  across : 

Improvement  of i,  341;  iv,  2680 

Operating  and  care  of i,  342;  iv,  2680 

Key  West  Harbor,  Fla.,  improvement  of  northwest  entrance  of i,  204;  n,  1667 

Koyport  Harbor^  N.  J.,  improvement  of i,  114, 1123 

Kings  Coulee,  Mmn.,  examination  for  harbor  of  refuge  at i,  288;  in,  2257 

Kingston  Harbor,  Mass.,  improvement  of i>  50,  781 

Kinnickinnic  River,  Milwaukee,  Wis  ,  construction  of  bridge  across i,  470 

Klaskuine  River,  Oregon,  improvement  of i,  456;  iv,  8527 

Knox  County,  Tenn.,  construction  of  bridge  across  Uolston  River  by i,  470 

Knoxville  Southern  Railroad  Company,  bridge  of i,  463 

Knoxville,  Tenn. : 

Construction  of  bridge  across  Holston  River  near i,  470 

Construction  of  bridge  across  Tennessee  River  at i,  463 

Kootenai  River,  Idaho,  between  Fry  and  international  boundary 

line,  examination  of i,  446;  iv,  3456 

li. 

Labadieville  Bridge  Company,  bridjfe  of i,  470 

Labadieville,  La.,  construction  of  bridge  across  Bayou  Lafourche,  at i,470 

La  Conner,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  iv,  8472 

Lafayette,  Oregon,  examination  for  lock  and  dam  on  Yamhill  River  at.  i,  457;  iv,  3531 
Lafourche,  Bayou,  La. : 

Bridge  at  Labadieville,  La.,  across,  construction  of i,  470 

Bridge  at  Napoleon ville,  across,  constrnction  of i,  470 

Improvement  of - i»242;  in,  1814 

La  Grange  Bayou,  Fla.,  improvement  of i,  217;  ii,  1705 

La  Grange  Lock  and  Dam,  Illinois  River,  III.,  operating  and  care  of..i,  364;  iv,  2830 

Lake  Shore  and  Michigan  Southern  Railway  Company,  bridge  of i,  466 

Lakes,  Great.  SeeGreat  Lakes  and  Northern  and  Northwestern  L^kes. 
Lakes,  Northern  and  North weatern.    See  Northern  and  Northwestern 

Lakes  and  Great  Lakes. 
Lambert  Point,  Va.,  improvement  of  approach  to  Norfolk  Harbor 

between  Fort  Norfolk  and i,160;  11,1328 

Larchmont  Harbor,  N.  Y.,  improvement  of i»85;  963 

La  Tiappe  River,  Md.,  improvement  of i,  138;  u,  1215 

Laws  of  Fifty-second  Congress,  second  session,  affecting  Corps  of 

Engineers i,  519 

Lea,  Charles  (tug),  removal  of  wreck  of i>143;  n,  1228 

Leaf  River,  Miss.,  improvement  of i,  234;  n,  1771 

Legislation  proposed  concerning  use  of  canals 1, 20 

Levisa  Fork  of  Bfg  Sandy  River,  Ky .,  improvement  of i,  333 ;  in,  2635 

Lewes,  Del. : 

Construction  of  pier  near 1, 124 ;  ii,  1170 

Improvement  of  waterway  between  Chincoteague  Bay,  Va.,  and 
Delaware  Bay,  at  or  near i,  133;  u,1203 
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Lewis,  Marcia  S.  (schooner),  miioval  of  wreck  of 1, 128;  11,1182 

Lewis  Kivcr,  Wusli.,  examiiKitioii  of i,  158:  iv,  ;J533 

Licking  Kivor,  Ky. : 

Kxiiniiiiatiou  for  i)r«»Yi<lin;;Hl:uk-watcr  uavi«;ati<m  on i,  S3r»;  iii,  2844 

Improveiiiont  of,  bctweoii  Fariiiera  and  \Vc8t  Liberty i,  'A'^'J ;  iii,  26:W 

Lincolnville  Harbor,  Me.,  examination  of i,  37,  727 

Litrbiield,  Carrollton  and  Western  I{ailroad  Company,  bridge  of i,4© 

Little  Harbor.  N.  II. ,  iinprov«Mneut  of  harbor  of  refuge  at 1,36,  719 

Little  Kanawha  River,  W.  Va. : 

Improvement  of i,  Ji34;  iii,  2641 

Operating  and  care  of  lock  and  dam  on i,  S35 ;  iii,  2642 

Little  Miami  River,  Ohio,  examination  of,  for  iie  harbor 1,318;  ill, 2525 

Little  Pedee  River,  S.  C,  improvement  of i,  185;  II,  1471 

Litlle  Pigeon  River,  Tenn.,  improvement  of 1,302;  III,  2383 

Little  Red  River,  Ark.,  improvement  of 1,276;  ill,  211.'> 

liittle  River,  Ark.,  trxaniinatiou  of 1,271;  ill,  2(^ 

Little  River,  Mo.,  improvement  of 1.270;  ill,  2121 

Littb?  .Sodu.s  Bay,  N.  Y.,  improvement  of  harbor  at 1, 412;  iv,  3146 

Litlle  Wabash  River,  111.,  examination  of i,  324 ;  lit,  2.>W 

Little  Wiconiieo  River,  Va.,  examination  of  mouth  of i,  158;  ii,  1315 

Livingston  Point,  Ky. : 

Examination  of  Ohio  River  between  Tennessee  Island  and 1.307;  ill,  24(4 

Improvement  of 1,300;  in,  2377 

Locks  and  dams,     i^a:  Canals. 

Lock  woods  Folly  River,  N.  C.,  improvement  of 1, 180;  li,  1432 

Long  Island  City,  N.  V.,   rcconstruetion   of  bridge  atixjss   Dutch 

Kills  Creek  at 1,469 

Long  Island  Railroad  Company,  bridge  of 1,469 

Louisville  and  Na.shville  Railroad  Company,  bri<lg«^  of 1,471 

L<iuis\ille  and  Portl:ind  Canal,  Ky.,  operating  and  fare  of 1,322;  iii.  2554 

Louisville,  Ky.,  improvement  of  Kails  of  Ohio  Kivcr  at 1,320;  in,  2543 

Louisville,  St.  Louis  and  Texas  Railway  ComiKiny,  britlge  of 1,469 

Lowell,  Wash.,  examination  of  Snohomish  River  l»elow i»-446;  I v,  3463 

Lower  Ma('hn<loe  Creek,  Va.,  improvement  of 1, 152;  li,  1289 

Lubee  Channel,  Me.,  improvement  of 1,22,  671 

Liidingtnn  Harbor,  Mifh.,  improvefuent  of 1.375;  iv,  2895 

Ludlow,  Ky.,  examination  of  Ohio  River  near 1, 318;  in,  2523 

Lulu  (schnoner),  removal  of  wreek  of l,  166;  11, 1344 

Lumber  River,  N.  C.  and  S.  C. : 

Construrtion  of  bridge  across I,  467 

Im]»rov«'nient  of 1,184;  11,1468 

Lumhennan  (schooner),  removal  of  wreck  of 1, 358 ;  IV,  2777 

Lynch  River,  S.  C..  examination  of 1, 190;  ii,  1532 

Lynn  and  IJoston  Ra;lroad  <'on\pany,  bridge  of ^ i,  46U 

Lynn  liarbor,  Mass.,  improvement  of 1,44,  758 

M. 

McChllan  (barge),  removal  of  wreek  of i?  *28;  ii,  1183 

Mcdirts  Creek,  Fla.,  reconstruction  of  bridge  at:ross -.h^'tO 

Machodoc  (Lower)  Creek,  Va.,  im]H-ovement  of 1, 152;  ii,  1289 

Mackeys  Creek,  N.  C.,  improvement  of I,  U»9;  II,  1357 

Ma  von,  P.Mvou,  La.,  improvement  of l,  263;  HI,  2018 

Maiden  K'iver,  Mass.,  improvement  of I>  45>  762 

Manasiiujin  River,  N.  J.,  improvrment  of 1,  118,    1133 

Manatee  River,  Fla.,  improvement  of I,  207;  II,  1668 

Manchac,  IJayou,  La.,  improvement  of i,  241;  ill,  1812 

Manchester  and  Augusta  Railroad  Coni]»any,  bridge?  of I,  470 

Manchester  Harbor,  Mass.,  imi>rovemeut  of I»  ^   754 

Manistee  Harbor,  Mich.,  improvement  n\' I,  376;  IV,  2897 

Manisti({ue  liarbor,  Mich.,  imimiveincnt  oi' i,  314;  iv,  2700 

Manitowoc  Harbtjr,  Wis.,  imi)rovement  of i,  352;  IV,  2730 

Manokin  River,  Md..  improvement  of l,  141;  CI,  1223 

Maps,  military  and  other I,  488 

Marcus  Hook.  Pa.,  improvement  of  ice  harbor  at 1,  123;  II,  1168 

Mariettii  and  North  (ieorgia  Railway  Com])any.  bridge  of 1^  4G3 

Marine  ( 'ity,  Mich.,  examination  of  iklle  River  at I,  388;  IV,  2966 

Marquette  Harbor,  Mich.,  improvement  of I,  342;  iv,  2686 

Marthas  Vineyard,  Mass..  imi>rovement  of  inner  harbor  at  Edgartowu i,  55,   80B 

Mary 6 v ill e,  Wash.,  establishment  of  harbor  lines  at i,  4,63 ;  IV,  3475 
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Mattaponi  River,  Va.,  iinprovemont of i,  156;  ii,  1306 

Muttawan  Creek,  N.  J.,  improvement  of i,  115, 1125 

MatthewSf  John  (steamer),  removal  of  wreck  of i,  27J);  iii,  2121 

Mauince  Rivef  and  Bay,  Ohio,  improvement  of i,  395;  iv,3050 

Memphis  Harbor,  Tenu.,  examinHtioii  of i,  280;  in,  2133 

Me uominee  Harbor,  Mich,  and  Wis.,  improvement  of i,  345;  iv,2703 

Menominee  River.  Mich,  and  Wis.,  im[>rovement  of i,  346 ;  iv,  2706 

Merced  Kiver^  Cal.,  examination  of i,  431 ;  iv,  3297 

Mermen  tan  River,  La.,  and  tributaries,  improvement  of i,  246 ;  in,  1828 

Merrimac  River,  Mass.,  improvement  of i,   39, 742 

Mexico  Bay,  Lake  Ontario,  N.  Y.,  exiunination  forharbor of  rcfu<;e  nt.i, 414;  iv, 3169 

MiamiiB  River,  Conn.,  improvement  of i,  84,958 

Michij^nCity  Harbor,  Ind.,  improvement  of i,  366;  iv,  2858 

Michigan,  Lake: 

:Sce  also  Northern  and  Northwestern  Lakes. 

Dredging  harbors  on  east  coast iv,  2913 

Kxamination  of  Wolf  River  Harbor,  Tnd 1,366;  iv,  28.50 

Removal  of  wreck  off  Wind  Point,  Wis i,358;  iv,2777 

Kesnrvey  of  lake  front  at  Chicago,  HI i,  484;  vi,  4372 

Water  levels i,486;  vi,4383 

Michij^^an,  Lake,  and  Sturgeon  Bay  Canal,  W^is. : 

Construction  of  harbor  of  roi^ige  at  eastern  entrance  of i,  349 ;  i  v,  2719 

Improvement  of 1,348;  iv,  2714 

Operating  and  care  of 1,349;  iv,  2718 

Milford,  Conn.,  alteration  of  bridge  obstructing  Ilousatonic  River  at i,  474 

Milferd  Harbor,  Conn.,  improvement  of 1,78,929 

Milford  H%ven,  Va.,  examination  of  bar  at  mouth  of i,  158;  ii,  1319 

Military  and  other  maps i,  488 

Mili  tary  departments,  surveys  and  explorations  in i,  4X8 ;  vi,  4401 

Mill  Creek,  Cincinnati,  Ohio,  examination  for  ice  harbor  at  mouth  of i,  320 

Milwaukee  Bay,  WMs.,  improvement  of  harbor  of  refuge  al 1,353;  iv,2741 

Milwaukee  Harbor,  Wis.,  improvement  of i,  351;  iv,  2744 

Milwaukee  River,  Wis.: 

Construction  of  bridge  across,  at  Milwaukee i,  469 

Establishment  of  harbor  lines  at  Milwaukee 1,462;  iv,  2788 

Milwaukee,  Wis. : 

City  bridge  across  Kinniokinnic  River,  construction  of i,  470 

City  bridge  across  North  Menomonce  Canal,  construction  of i,  470 

Construction  of  bridge  across  Milwaukee  River  by  city  of 1,469 

Establishment  of  harbor  lines  in  Milwaukee  River i»462;  iv,  2788 

Minpo  Creek,  S.  C,  improvement  of i,  186;  ii,  1480 

Miumg  casemates i,  10 

Mining,  hydraulic,  in  California i,  460 

Minnesota  Point,  at  Superior,  Wis.,  improvement  of 1,339;  iv,  2673 

Muinesota  River,  Minn.,  improvement  of i,  292;  iii,2278 

Mispillion  River,  Del. : 

Examination  for  waterway  to  connect  Broadkiln  River  with i,  143;  ii,  1231 

Improvement  of i,  132;  ii,  1201 

Removal  of  wreck  in i,  143 ;  ii,  1228 

Mississippi  and  niinois  Canal,  HI.,  construction  of 1,364;  iv,  2832 

Mississippi  River: 

Bridge  above  New  Orleans,  construction  of i,  465 

Examination  for  additional  harbors  of  refuge  on  Lake  Pepin i,  288;  ill,  2257 

Examination  of,  at  Bellevue,  Iowa 1,288;  ill,  2254 

Examination  of  Hamburg  Bay,  111 i,  287 ;  in,  2248 

Examination  of  harbor  at  Memphis,  Tenn 1, 280 ;  in,  2133 

Examination  of  Iowa  side  of,  Irom  Iowa  River  to  Burlington  ....i,  287;  in,  2251 

Examination  of  Molino  Harbor,  111 I,2^<8;  in,  2253 

Gauging,  and  its  principal  tributaries 1,269;  in,  2057 

Gauging,  at  or  near  St.  Paul,  Minn  1, 294 ;  in,  2289 

Improvement  of,  above  Falls  of  St.  Anthony,  Minn i,  288;  in,  2261 

Improvement  of,  at  St.  Louis,  Mo i,  282;  in,  2177 

Improvement  of,  below  mouth  of  Ohio  River i,  459;  v,  3545 

Improvement  of,  between  Minsouri  River  and  Minneapolis i,  285;  in,  2200 

Improvement  of,  between  Ohio  and  Missouri  rivers 1, 281 ;  m,  2140 

Improvement  of  Des  Moines  Rapids i,  286 ;  in,  2241 

Operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock.  ..i,  287;  in,  2247 

Pla<iueminc,  Bayou,  La.,  bank  protection  at  mouth  of/. i,  252 ;  in,  1857 

Reservoirs  at  head  waters  of i,  289;  ni,2264 

Reservoirs  at  sources  of,  surveyH  for in,  2288 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of h^'^^j  m^  2189 
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Mississippi  River — Continned. 

jSnags  and  wrecks,  removal  of. 1,280;  in,  2139 

South  Pass,  inspection  of  improvement  of 1,20,238;  m,  1795 

Survey  of.- .1,459;  v,3M:. 

Mississippi  River  Commission Ti, 469;  v,  3545 

Mississippi  Sound,  Miss.,  examination  of 1,237;  ii,  17X3 

Missouri,  Department  of  the,  report  of  engineer  officer i,  488 ;  vi,  44<H 

Missonri,  Kansas  and  Texas  Railway  Company  of  Texas,  bridge  of i,  466 

Missouri  River: 

Bridge  at  St.  Charles,  Mo.,  construction  of 1,465 

Bridge  between  Council  Blufis,  Iowa,  and  East  Omaha,  Nebr., 

construction  of i,  465 

Examiuatiou  of,  from  Three  Forks  to  Canyon  Ferry,  Mont.,  tQ 

determine  availability  of  water  power. .' i,  297 ;  in.  232i' 

Improvementof  between  Great  Falls,  Mont.,  and  SiouxCity,  Iowa,  .i,  295 ;  in,  '.iSSft 

Improvement  of,  surveys,  etc.,  below  Sioux  City,  Iowa 1,400;  vi,  3921 

Removal  of  snags,  etc.,  above  Sioux  City,  Iowa i,  296 ;  in,  231S 

Missouri  River  Commission 1,460;  vi,3821 

Mobile  and  Dauphin  Island  Railroad  and  Harbor  Company,  trestle  and 

bridges  of 1,466 

Mobile  County,  Ala.,  alteration  of  bridge  of,  across  Threemile  Creek i,  473 

Mobile  Harbor,  Ala.,  improvement  of 1,228;  11,1744 

Mobile  River,  Ala.,  removal  of  wreck  in ij237;  11,1782 

Mokelumne  River,  Cal. : 

Construction  of  bridge  at  New  Hope  Landing  across  South  Fork 

of 1,4© 

Improvement  of 1,427;  iv,S26P 

Moline  Harbor,  111.,  examination  of h^HS;  ]ti.22SS 

Monoraoy ,  Mass. ,  removal  of  wrecks  near i,  69, 70, 849, 850, 854, 856. 859 

Monongahela  River,  W.  Va.  and  Pa. : 

Bridge  across,  at  Elizabeth,  Pa.,  construction  of «^ i,  46i 

Bridge  between  Pittsburg  and  Homestead,  Pa.,  construction  of i,  465 

Improvement  of 1, 313 ;  ui,  24^ 

Lock  and  Dam  No.  6,  purchase  of i,  314;  in,  249^ 

Lock  and  Dam  No.  7,  purchase  of i,314;  in,  2495 

Operating  and  care  of  locks  and  dams  Nos.  8  and  9 i,  314 ;  in,  2192 

Monroe,  Fort,  Va.,  water  supply  and  sewerage  system  at '» IS,  63r> 

Monroe  Harbor,  Mich.,  improvement  of i,395;  iv,3047 

Moosabec  Bar,  Me.,  improvement  of i,22,6TS 

Morattico  Creek,  Va.,  examination  of  month  of i,  158 ;  n,  1317 

Mortar  emplacements 1,4 

Mount  Desert,  Me.,  construction  of  breakwater  between  Porcupine 

Island  and i,23,67« 

Mount  Pleasant  and  Seaview  City  Railroad  Company,  bridge  of i,  4ti* 

Murderkill  River,  Del.,  improvement  of i,  132;  ii,  12«»0 

Muscle  Shoals  Canal,  Tennessee  River,  operating  and  care  of i,  310 ;  iii^  2431 

Muskegon  Harbor,  Mich. : 

Improvement  of 1,373;  iv,  2^X5 

Injury  to  piers '. vi,  4270, 4271 

Muskegon  Lake,  Mich.,  construction  of  bridge  across i,  4«5< 

Muskegon,  Mich.,  construction  of  bridge  across  Muskegon  River  by 

city  of 1,40 

Muskegon  River,  Mich.,  construction  of  bridge  across,  by  city  of 

Muskegon i,46^» 

Muskingum  River,  Ohio : 

Construction  of  ice  harbor  at  month  of 1,316;  iu,250:.' 

Improvement  of i,  317 ;  ill,  2S04 

Operating  andoare  of  locks  and  dams  on 1^317;  ui,  2Ei06 

Mystic  River,  Conn.,  improvement  of 1,72,8* 

Mystic  River,  Mass. : 

Construction  of  bridge  acfoss,  at  Boston i,46P 

Improvement  of ^ 1,45,76^ 

N. 

Nansemond  River^a.,  improvement  of i,  161;  u,  1329 

Nanticoke  River,  jE)el.,  examination  of i,  143;  ii,  129* 

Nantucket  Harbor,  Massj,  removal  of  wreck  in — i«7<>.KW; 

Nantucket,  BiCass.,  improvement  of  harbor  of  refoge  at 1, 54,M 

Nantucket  Sound;  Mass.,  removal  of  wrecks  near  Monomoy  and  in 

PoUock  Rip  Channel i,  69, 70,.849,,850, J852,.853, 854, 855, 857«S6e 
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Kapa  River,  Cal.,  improvement  of. 

Napoleon ville  Bridge  Stock  Company,  bridge  of 

Napoleonville,  La.,  construction  of  bridge  across  BayonLafonrche  at.. 
Narragansett  Bay,  R.  I. : 

Examination  of  Wickford  Harbor 

Defense  of 

Improvement  of, •- ' 

Removal  of  wreck  in  Dntcb  Island  Harbor 

Narraguagns  River,  Me.,  improvement  of 

Narrows  of  Lake  Champlain,  improvement  of ; 

Nasal  River,  Wash.,  improvement  of 

Nashawena  Island,  Mass.,  improvement  of  Canapitsit  Channel 

Naeb ville,  Chattanooga  and  St.  Lonis  Railway  Cfompany,  bridge  of.. . 

Natalbany  River,  La.,  improvement  of - i 

Na tchitoclies  Cane  River  Bridge  Company,  bridge  of 

Natchitoches,  La.,  constructioD  of  bridge  across  Cane  River  at 

Naiishou  Island,  Mass.,  examination  for  breakwater  at  Tarpaulin  Cove. . 

Navarro  River,  Cal.,  examination  of  mouth  of 

Navifi^able  waters : 

Bridges  obstmctiD|!^,  action  upon 

Construction  of  bridges  across * 

Navigation,  action  upon  bridges  obstructing 

Neches  River,  Tex. : 

Examination  of. i 

Improvement  of i 

Nehalem  Bay,  Oregon,  improvement  of  entrance  to : 

Nenia<lji  River,  "Wis.,  examination  of 

Neponset  River,  Mass.',  examination  of 

Nesbawana  Island,  Mass.,  improvement  of  Canapitsit  Channel 

Nestugca  River,  Oregon,  as  far  as  Woods,  examination  of ; 

Nense  River,  N.  C,  improvement  of 

New  Bedford  Harbor,  Mass. : 

Examination  of 

Improvement  of 

New  Castle,  Del.,  improvement  of  ice  harbor  at 

New  Haven,  Conn.,  construction  of  breakwaters  at 

New  Haven  County,  Conn.,  alteration  of  bridge  of,  obstructing  Hous- 

atonic  River - 

New  Haven  Harbor,  Conn.,  improvement  of 

New  Hope  Landing,  Cal.,  construction  of  bridge  across  south  fork 

of  Mokelumne  River  at « , 

New  Kensington,  Pa.,  construction  of  bridge  across  AUejirheny  Ki  ver  a  t . . 
New  l^<ondfm  Harbor,  Conn.,  establishment  of  harbor  lines  in  Sbaws 

Cove 

New  Orleans,  La. : 

Construction  of  bridge  across  Mississippi  River  above 

Defense  of 

New  River,  N.  C. : 

Improven>pnt  of 

Improvement  of  waterway  between  Beaufort  Harbor  and 

Improvement  of  waterway  between  Swansboro  and 

New  River,  Va.  and  W.  Va.,  improvement  of i 

New  York  Harbor,  N.  Y. : 

Davids  Island,  sea  wall  and  embankment  at 

Defense  of 

Establishment  of  harbor  lines  in,  and  adjacent  waters 

Examination  for  channel  west  of  Robbins  Reef  Light- house  to 
connect  mouth  of  Arthur  Kill  with 

Ck) vemors  Island,  sea  waUs  at -^ 

Improvement  of 

Improvement  of  Arthur  Kill 

Improvement  of  Bay  Rid^e  Channel 

Improvement  of  Buttermilk  Channel 

Improvement  of  channel  between  Staten  Island  and  New  Jersey.. 

Improvement  of  Gowanns  Bay 

Improvement  of  Gowanus  Creek  Channel 

Improvement  of  Red  Hook  Channel 

Removal  of  wreck  in 

Supervision  of ,,., • ] 

5NO  93 9 
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New  York,  N.  Y. : 

Bridge  across  Harlem  Biver  at  Broadway  cros8iii|ry  leconstruo- 

tion  of,  by  city 1,4^ 

Bridge  across  Harlem  River  at  Third  avenue,  reconstractioa  of i,  W 

Bridges  across  East  River,  construction  of 1,467 

Newbem,  N.  C.,  improvement  of  waterway  between  Beaufort  and i,  174 ;  it,  13© 

Newburyport  Harbor,  Mass.,  improvement  of 1,38,739 

Newport  and  Cincinnati  Bridge  Company,  bridge  of. 1,464 

Newport  Harbor,  R.  I.^  improvement  of. I,64,8S6 

Newport  River.  N.  C,  improvement  of i,  174;  ii,  1393 

Newtown  Creek,  N.  Y.,  improvement  of 1,99, 10*4 

Nezpique,  Bayou,  La.,  improvement  of i,  246 ;  ill,  lft# 

Niagara,  Fort,  N.  Yw>  protection  of  site  of l,ll,6iS 

Niagara  River,  N.  Y. : 

Dischargeof i,4S4;  vi,4364 

Improvement  of,  between  Tonawanda  and  Port  Day i,  407;  iv,  3U3 

Improvement  of  Tonawanda  Hal'bor  and i,  407;  rv, SHI 

SurA'cy  of  shoal  at  mouth  of  .: I.4H4;  V1,4ST8 

Nomini  Creek,  Va.,  improvement  of i,  153 ;  ii,  1^ 

Nooksack  River,  Wash.: 

Construction  of  bridge  at  Ferndale  across 1,468 

Examination  of h^^i  1V,34« 

Norfolk  Harbor,  Va. : 

Improvement  of,  and  approaches 1, 159;  n,1333 

Improvement  of  approach  to,  between  Lambert  Point  and  Fort' 

Norfolk i,ieO;  n,13» 

Improvement  of  waterway  between  Albemarle  Sound,  N.  C,  and . .  .i,  164 ;  u,  1341 
Norfolk,  Va.,  improvement  of  approach  to  navy -yard  at,  between 

Lambert  Point  and  Fort  Norfolk 1,160;  11,1338 

North.  Galveston,  Houston  and  Kansas  City  Railroad  Company, 

bridge  of 1,468 

North  Hero  Harbor,  Vt.,  examination  of i,419;  iv,321S 

North  Landing  River,  Va.  and  N.  C,  improvement  of i,  165 ;  ii,  1343 

North  Menomonee  Canal,  Milwaukee,  Wis.,  construction  of  bridge 

across 1,470 

North  Muskegon,  Mich.,  construction  of  bridge  across  Muskegon 

Lake  by  city  of 1,468 

Northeast  Cape  Fear  River,  N.  C,  improvement  of '» '  77 ;  '>♦  1^ 

Northeast  River,  Md.,  improvement  of 1^135;  u,  L306 

Northern  and  North west'Cm  Lakes : 
See  also  Great  Lakes. 

Charts,  correcting,  printing,  and  issuing  of i^^^;  vi,4348 

Estimates 1,486 

Improvement  of  ship,  channels  between  Chicago,  Duluth,  and 

Buffalo 1,389;  iv,2963 

Investigation  of  raft  towing  on ^ i,SW 

Surveys i,481;  yi,4343 

Water  levels .1,486;  vi,438l 

Norwalk  Harbor,  Conn. : 

Examination  of 1,91,991 

Improvement  of 1,82,948 

Noxubee  River,  Miss.,  improvement  of i,233;  a,l7€3 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,408;  iv,Sll7 

Oakland  Harbor,  Cal.,  improvement  of 1,419;  iv,32n 

Obion  River,  Tenn.,  improvement  of i?^^;  in, 2327 

Obstructions  to  navigation,  action  upon  bridges  constituting 1,20, 473 

Occidental  Bridge  and  Construction  Company,  bridge  of 1,465 

Occoquan  Creek,  Va.,  improvement  of 1,150;  u,  liW 

Occupancy  of  structures  built  by  United  States i,20, 475 ;  vi,  4361 

Ocklawaha  River,  Fla.,  improvement  of i,^^^;  n, IW 

Ocmulgee  River,  Ga.,  improvement  of 1.195;  11.1575 

Oconee  River,  Ga.,  improvement  of i»194;  ii,15fi7 

Oconto  Harbor,  Wis. : 

Establishment  of  harbor  lines  in i|4^;  iv,3TW 

Improvement  of I,  $46;  iv.lHOS 

Ocosta,  Wash.,  establishment  of  harbor  lines  at 1*4^;  iv,  3472,3411 

Ocqueoc  River,  Mich.,  examination  of  Hammond  Bay,  at  month  of. ..1, 388;  lY,39tf 
Ocxacoke  Inlet,  N.  C,  iB\proveuent  of 1*109;  Of^^ 
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Office  of  the  Chief  of  Enrrineere i,490 

Officers  of  Corpe  of  Engineers,  statement  of  rank  and  duties  of i,  491 

Ogdeusburg  Harbor,  N.  Y. : 

Improvement  of I»415;  iv,3l90 

Water  jjange  at i,486;  vi,4384 

Ogeechee  liiver,  Ga.,  oonstraction  of  bridge  across i,  468 

Ohio  River: 

Bridge  across,  at  Cincinnati,  reconstruction  of i,  464 

Dam  near  mouth  of  Beaver  River,  Pa.,  construction  of 1,313;  iii,24^i 

Dam  No.  2,  survey  for  location  of 1,313;  in,  2486 

Davis  Island  Dnni,  l*a.,  operating  and  care  of i,  312 ;  ui,  2481 

Examination  for  ice  harbors  at  Cincinnati .-. i,  320 

Examination  for  location  of  locks  and  dams  between  Davis  Island 

and  Beaver  River  dams i,319;  iii,2533 

Examination  of,  at  Elizabethtown.  Ill 1,318;  in,  2518 

Examination  of,  at  Evansville,  Ind 1,318;  iii,252<) 

Examination  of  bar  at  mouth  of  Big  Sandy  River i,  336;  ill,  2647 

Examination  of,  between  Ironton,  Ohio,  and  3  miles  above  mouth 

of  Guyan  River,  W.  Va 1,318;  iii,2527 

Examination  of,  between  Livingston  Point  and  Tennessee  Island, 

near  Paducah,  Ky i,307;  iii,2404 

Examination  of,  near  Cincinnati,  Ludlow,  and  Covington i,318;  in,  2523 

Improvement  of i,310;  in,  2438 

Improvement  of  Falls  of,  Louisville,  Ky 1, 320 ;  in,  2543 

Improvement  of  Indiana  Chute,  Falls  of i,  321 ;  in,  2549 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  322;  iii,  2.%4 

Operating  snag  boat  on 1,312;  in,  2478 

Oklawaha  River,  Fla.,  improvement  of i,  202;  n,  1651 

Olcott  Harbor,  N.  Y.,  improvement  of i,  408 ;  I v,  3116 

Old  Colony  Railroad  Company,  bridge  of i,  474 

Old  Fort  Bayou,  Miss.,  examination  of  channel  at  mouth  of i,  238 ;  ii,  1787 

Old  River  Branch  of  San  Joaquin  River,  Cal.,  examination  of i,  431 ;  iv,  3294 

Olympia  Harbor,  Wash.,  improvement  of 1, 443 ;  iv,  3416 

Omaha  Bridge  and  Terminal  Company ,  bridge  of 1, 465 

Onancock  Harbor,  Va.,  improvement  of i>141;  u,  1225 

Ontario,  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Survey  of  shoal  off  mouth  of  Niagara  River 1, 484 ;  vi,  4378 

Water  levels 1,486;  vi,  4381, 4382 

Ontonagon  Harbor,  Mich.,  improvement  of i,  340;  iv,  2677 

Orange  County,  Tex.,  construction  of  bridge  across  Cow  Bayou,  by i,  470 

Osage  River,  Mo.,  improvement  of i,  283;  in,  2182 

Oswego  Harbor,  N.  Y. : 

Establishment  of  harbor  lines  in i,  462;  iv,  3178 

Improvement  of i,  412;  iv,  3152 

Otter  (reek,  Vt.,  improvement  of I,  417;  iv,  3198 

Ouachita  River,  Ark.  and  La. : 

Examination  of,  above  Camden,  Ark i»272;  in,  2091 

Improvement  of I,  261;  in,  2002 

Owls  Head  Harbor,  Me.,  examination  of i,  38,  730 

P. 

Paducah,  Ky. : 

Examination  of  Ohio  River  between  Livingston  Point  and  Ten- 
nessee Island 1,307;  in,  2404 

Improvement  of  Livingston  Point i,  300;  in,  2377 

Pamlico  River,  N.  C. : 

Improvement  of i,  171 ;  ii,  1380 

Renioval  of  wreck  near  Washington i,  183;  n,  1450 

Pamunkey  River,  Va.,  improvement  of i,  157 ;  n,  1.308 

Parish  Creek,  Md.,  examination  of  month  of i,  158;  n,  1.310 

Pascagoula  River,  Miss.,  improvement  of i,  232 ;  n,  1755 

Pasquotank  River,  N.  C,  improvement  of i,  168 ;  ii,  1354 

Passaic  River,  N.  J. : 

Improvement  of i,  109,  1108 

Injury  to  dike vi,  4268 

Patapsco  River,  Md. : 

Examination  of  South  and  Middle  Branches  of,  at  Baltimore i,  148;  ii,  1262 

Improvement  of i,  144;  n,  1243 

Improvement  of  channel  to  Curtis  Bay i,  145;  ii,^^i>£^ 

Patohogae  Biver,  N.  Y.,  improvement  of i,  «0,^5S^s* 


Pawcatuck  Biver,  E.  I.  and  Conn.,  tmprovemeDt  of 1,67,    815 

Pawtacket  Hivar,  K.  I.,  improvement  of i,60,   8S8 

PawttLietUaTl)or,  l^ovidence  RLver,  R.  I.,  esamlnatJon  of 1,71,   868 

Pearl  River,  Miss. : 

Below  Jnckaon,  improTBiDent  of 1,236;  ii,  1774 

Between  Carthage  aDd  Jackson,  improvement  of 1|235;  ii,  1777 


Between  Edinbiirg  and  Carthage,  impTovemeot  of 1,236;  II,  1779 

Between  Edinbnrg  and  Lake  Burusido,  examinntion  of 1,238;  n,  1791 

Near  JarliKon,  examiuatiou  for  diversion  of,  through  Tan  Yard 

Branch i,238;  ii,  1792 

Pease  Creek,  Pl»., improvement  of i,206;  11,1663 

Pembroke,  M«.,  eiamtuation'of  cliannel  nearHard^s  Point,  below 1,37,722 

Pennamaquan  River,  Me.,esamiDatioQ  of  channel  near  Hardya  Point 

below  Pembroke 1,37,722 

PennNylvnnia  Railroad  Company,  bridges  of 1,466,472 

Penobscot  River,  Me.,  improvement  of l,  25,  6S2 

Penaaoola  Harbor,  Fla. : 

Defense  of 1,4 

Improvement  of. ,»,.,. 1, 219;  u,1710 

Pensaiikee  iiarbor.  Wis.,  improvement  of. 1,347;  iv,2710 

Pent  water  Harbor,  Mich.,  improvement  of 1,375;  1V,2S94 

Pepin,  Lake,  MiasiBBippi  River,  eiaminatioD  for  additional  harbors  of 

refuge  on 1,288;  111,2257 

Fetal  lima  Creek,  Cal.,   improvement  of 1,429:  iv,327S 

Petersburg,  Va.,  examination  of  Appomattox  River  at 1,166;  ii,1345 

Petit  Jean  Rivor,  Ark.,  improvement  of i,275;  in,  2110 

Petoekcy  Harbor,  Mich.,  improvement  of. i,379;  iv,291tf 

PhilMlelphia  Belt  Line  Railroad  Company,  bridge  of t,  466 

Philadelphia,  Pa. : 

Construction  of  bridge  across  Frankford  Creek i,  466 

Defense  of 1,8 

Improvement  of  harbor  of i,  121;  n,  1152 

Piers  built  by  United  States,  occupancy  or  injury  of i,  20,  475;  vi,  4267 

Pigeon  Bayou,  La.,  improvement  of I,  243:  Ui,  1818 

Ptnafore  (schooner),  removal  of  wreck  of 1, 147;  li,  1262 

Pine  Li^e,  Mich.,  improvement  of  entrance  to  I,  378;  iv,  2908 

Pine  River,  Mich,   at  St.  Clair  City,  examination  of. i,  388;  iv,  2954 

Ptttabnrg,  Fort  Wayne  and  Chicago  Railroad  Company,  bridge  of i,  4'^ 

Pjttsbnrg,  Pa. : 

Construction  of  bridge  across  Monongahcla  River  at i,  466 

Construction  of  Hcrr  Island  Dam,  Allegheny  River I,  316;  til,  2501 

Operating  and  care  of  Davis  Island  Dam,  Ohio  River i,  312;  Ui,  2481 

Plaquemine  Bayou,  La. : 

Bank  protection  at  month  of i,  252;  ill,  1%7 

Improvement  of i,  243;  in,  1818 

Platte,  Department  of  the,  report  of  engineer  officer >,4S8;  vi,  4403 

Plattsburg  Harbor,  N.  Y.,  improvement  of I,  417;  iv,  3195 

Plymouth  Harbor,  Maae.,  improvement  of ...1,  49,  778 

Pocomeke  liivur,  Md.,  examination  fur  connecting  Synepuxent  Bay 

with 1,143;  ir,  1294 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to ..'. i,  66,  841 

Point  Jndith,  R.  I. : 

Construction  of  harbor  of  refuge  at i,  65,  836 

Examination  of  inner  harbor  at  breakwater I,  71,  877 

Point  Marion,  Pa.,  coustruotion  of  bridge  across  Cheat  River  at i,  466 

Pollock  Rip  Channel,  Mass.,  removal  of  wrecks  iu l,  69, 70, 862, 853,  867 

Pontcbartrain  Lake,  La.,  examination  for  harbor  of  refuge  on >,251;  111,1843 

Pontehutoula  River,  La.,  improvement  of 1,240;  ni,  1810 

Poreupine  Island,  Me.,  construction  of  brenkwater  from  Monnt  Des- 
ert to .1,23,676 

Port  Angeles,  Wash.,  establishment  of  harbor  lines  at .-.1,463;  iv,3473 

Port  Chester  Harbor^  N.Y.,  improvement  of 1,84,  960 

Port  Clinton  Harbor,  Ohio: 

Improvement  of- 1,396;  iv,  3056 

Removal  of  wreck  in 1,404;  iv, 3093 

Fort  Huron,  Mich. : 

Eetablishmeut  of  harbor  lines  in  Black  River  at 1, 462;  iv,  2968 

Improvement  of  Black  River  at >,386;  iv,2938 

fort  Jefferson  HaiboT,N.Y.,  improvement  of .i,67i971 
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Port  Towns«nd,  Wash.,  estaMishment  of  harbor  linoa  at i,  4i 

Port  Washington  Harbor,  Wis.,  improvement  of 

Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  I*oint, 
Mich. : 

Improvement  of , 

Operating  and  care  of 

Portage  Lake,  Houghton  County,  Mich.,  waterway  across  Keweenaw 
Point  via: 

Improvement  of 

Operating  and  care  of 

Portage  Lake,  Manistee  County,  Mich. : 

Improvement  of  harbor  of  refuge  at 

Injnry  to  pier  at 

Portage  River,  Mich.,  waterway  across  Keweenaw  Point  via: 

Improvement  of 

Operating  and  care  of 

Portland  Harbor,  Mo. : 

Defeustf'of 

Examination  of  channel  on  south  side  of 

Improvement  of 

Improvement  of  channel  in  Back  Cove 

Portland,  Me.,  alteration  of  bridge  obstructing  mouth  of  Fore  Kive 

Potohnnk  River,  N.  C,  examination  of 

Potomac  River: 

Eastern  Braitoh  of.    See  Anacostia  River. 

Great  Falls,  erection  of  fish  ways 

Improvement  of,  at  Washington,  1).  C 

Trespass  on  Potomac  Flats,  Washington,  U.  C 

Powow  Kiver,  Mass.,  improvement  of 

Presque  Isle  Peninsula,  Erie  Harbor,  Pa.,  improvement  of 

Primehook  Creek,  Del.,  examination  of -. 

Providence  River,  R.  I.: 

Examination  of  Pawtuxet  Harbor 

Improvement  of 

Removal  of  Green  Jacket  Shoal....* 

Provincetown  Harbor,  Mass.,  improvement  of 

Public  buildings  and  grounds,  District  of  Columbia 

Public  works  of  the  IJnited  States,  occupancy  or  injury  of i, 

Pnget  Sound  and  tributary  waters,  Wash.,  improvement  of 

Pultney ville  Harbor,  N.  Y.,  improvement  of 

Q. 

Quinby  Creek,  S.  C,  removal  of  wrecks  in 

R. 

Raccoon  River,  Ohio,  examination  of 

Racine  Harbor,  Wis.,  improvement  of 

Raft  towing  on  Great  Lates,  investigation  of 

Rah  way  River,  N.  J. ,  improvement  of 

Rancocas  River,  N.  J.,  improvement  of 

Rappahannock  River,  Va.,  improvement  of 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  River,  N.  J.,  improvement  of 

Ravenswood,  N.  Y.,  mo(lification  of  harbor  lines  at 

Reconnaissances  and  explorations 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 

Red  River,  La.  and  Ark. : 

Improvement  of 

Improvement  of,  above  Fulton,  Ark 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of 

Redwood  Creek,  Cal.,  improvement  of 

Regulations  and  rules  and  proposed  legislation  for  use  of  canals  .. . 

Rwcue  (sailboat),  removal  of  wreck  of , 

Reservoirs  at  headwaters  of  Mississippi  River 

River  and  harbor  improvements 

Rivers  and  harbors: 

Estimates  for 

Examinations,  surveys,  and  contingencies  of 

Roanoke  River,  N.  C. : 

Improvement  of 

Removal  of  wreck  below  Edenton 
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2obbin««  Roof  Lij;ht-liou«o,cx:iniinati(»n  for  rlianiiol  Wi-st  of,to  ooniiprt 

month  of  Aiihiir  Kill  witli  Nrw  York  Harbor 1,105,1083 

iocklanil  Harbor.  M«\ : 

Kxaniinatioii  of I»  37,  729 

Iinprovcmrnr  of I,  27,6^1 

Kniioval  of  wrrrk  in I,  I<7,  722 

'!o(/t'rs  (s«-hoo]U'r.i.  miioval  of  wrcrk  of I,  70, 859 

?4)«riif  Hivrr,  OrcLfiiii,  from  iirautn  i'ass  to  tlio  month,  oxamitintiun  of.i, -145;  iv,  S433 

\'oktit,  AV//iV  r.  (srhooni?r  1,  n-moval  of  wreck  of l,  70, 859 

{ombuit  Harbor,  N.  V..  improvrmoiit  of 1,9-1,1021 

[{onji*^  Kivor,  Mirh.:  I 

Const  rnrtion  of  briMiro  nt-ar  Detroit  acroBfl 1,468  ! 

Constrnrtion  of  tnrnin;;  basin  in 1, 1188;  IV.  2947  • 

Impnivonunt  of i, :W7;  iVy2946  I 

?on<rh  Kivj-r,  Ky.,  improvmnMit  t»f i,  3:$0;  ill,  2HIH  ' 

{on>u  Point,  N'.  Y..  constrnction  of  broak water  at 1,416;  IV,  3li^ 

luli'H  anil  regnbitioiis  and  ])roi)osc<l  l<*;i;isbiTion  for  nso  of  (.'Uiials 1,20 

inmsey,  Ky.,  rectmstrnction  of  lock  on  Green  Kiver  at i,  329;  ill, 2606 

S. 

5.abino  Lako,  examination  of  channel  thronijh,  from  Sabine  Paah  to 

months  of  Sabine  an«l  Noehe-*  rivers,  Tex 1. 2r»t ;  iii,  IRoO 

?abine  Pas.s.  Tex.,  improvement  of  harbor  at ^2*18;  III,  1832 

sibine  Kiver,  La,  au«l  Tex.: 

Kxaminatlon  of.  from  Sndiluths  BlntV  to  Lofjansjinrt I.S.'SI;  III,  1848 

Improvement  of 1,249;  ill,  183i) 

saeketts   Harbor,  N.  Y..  improvement  of  harbor  at lt-114;  iv,3l66 

•iaro  I{iv«'r,  Me.,  improvement  of 1,32,708 

i<arramento  Kiver,  (al.: 

(.•onstrnctirm  of  britlj^o  at  Hnttc  City  neross l,  4C7 

Improvement  of '. ^428;  IV, 3271 

lm|»rovement  of,  anil  tribntaries 1,460 

^affinaw  Kivi-r,  .Mieli.,  improviMnent  of 'j*^^  IV,  2924  r' 

■^aint  An^nstine  Harbor,  Kia.,  imiirovenunt  of i,203;  II,  1 1*53  ■ 

:5aint  ('liJirb'S,  Mo..  iMmstrnetion  of  briilj^e  aeross  MiMsonri  Kiver  at 1,465 

^aint  (lair  City,  Mirh.,  .xamination  of  Vino  Kiver  at 1,388;  1V,29S1 

>aint  Clair  Flats  Canal,  Mieh.: 

Imjjrovemen t  of 1, 392 ;  IV,  3029 

Injnry  to  jiiers vi,  4273 

Oeenpaney  of  |>!iblif  la  ml VI,  4271 

Operating*  ami  rare  of 1,393;  IV,30:^1 

?aint  Croix  Kiver,  Me,.  iinpro\emi-nt-  of *» 21,  670 

Saint  Croix  Kiver,  \Vi^.  ami  Minn.: 

Improviinent  of T»291;  111,227.5 

IfesiTvoir-s  at  sonrei-s  of,  .-^nrveys  for 111,2288 

>aint  Frane.i.s  Kivrr,  Ark.  ami  Mo.: 

Improvenunt  of.  Ark 1,278;  111,2118 

Improvement  ol.  Mo 1,278;  111,2119 

•Jaint  .lohns  K*iver,  l"la. : 

IJritlije  at  foot  of  Lake  Monroe,  aeros**.  rei-onstrnetion  of ...1,469 

Imi>rovrmint  of 1, 199;  11, 1613 

Inijirovennnt  of npper 1,200;  II,  1646 

"^aint  .Jones  b'iver.  I>il.,  examination  of  month   of 1, 143;  II,  1229 

saint  .Iose]))i  Harltor,  Mich.: 

Ini]nov.imiit  of 1,368;  IV, 2864  a 

I'se  of  >\in;i  ilam  by  Cineinnati,  Wrliashanil  Miehi<>an  Kailroail 

Com]iany .' VI,  4270 

saint  Joseph  Kiver,  Mi«h.: 

Alteration  of  briil;^e  a«'rosH ..1,471 

Imjirovemi'nt  of 1,369;  IV,  2870 

saint  Lawn-me  Kiver,  X.  Y. : 

Imi>roveimnt  of  shoals  bet  ween  Sister  Isla  mis  anil  Cross-over  Liglit..  1,415;  IV,  3188 

Snrvt-y.s  in 1,485 

Water  ^.ini^e  at  Oplensbnrjj 1,486;  VI, 4381 

saint  Lonis  Hay.  Wis.,  improvenn-nt  of  harbor  at I,3^;iv,2668 

?aint  Louis  Harbor,  Mo.,  improNement  of '|282;  111,2177 

■^aint  Lneie  Kiver,  Kla.,  const rnet ion  of  brid^^e  aeross .1,471 

saint  Mary<  CallR  Canal,  Mieh.: 

Oeenpaney  of  pnblie  lamls,  etc VI, 4271 

Operating  and  care  of 1,^0;  IT,2970  i^ 
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Saint  Marys  River,  Ga.  and  Fla.,  construction  of  bri<l 
Saint  Marvs  Kiver,  Mich: 

Bst^blishmeut  of  harbor  lines  at  Saiilt  Ste.  Marie 

Iroproveiuent  of,  at  the  falls 

Improvement  of  Hay  Lake  Channel 

Resurvey  of,  between  White  Fish  Bay  and  Deton 
oaint  Paul,  Minneapolis  and  Manitoba  Railway  Coni]); 
Saint  Panl,  Minn.,  flanging  Mississippi  River  at  or  n< 
Sakonnet  River,  R.  I.,  alteration  of  bridge  at  Tivortoi 

Salem  Harbor,  Mass.,  improvement  of 

Salem  River,  N.  J.,  improvement  of 

Saline  River,  Ark.,  examination  of 

Salkahatchie  River,  8.  C,  improvement  of 

Salt  Pond,  Block  Island,  R.  I.,  examination  of  bread 
Salt  River,  near  West  Point,  Ky.,  constmctioa  of  bri 
San  Antonio  and  Aransas  Hass  Railroad  Company,  brj 

San  Diego  Harbor,  Cal.,  improvement  of 

San  Francisco  Bay,  Cal. : 

£xaminatfon  of  entrance  to  (Golden  Gate) 

examination  of  navigable  slough  known  as  Twelv 

San  Francisco  Harbor,  Cal.,  defense  of 

San  Joaquin  County,  Cal. : 

Construction  of  bridge  across  San  Joaqnin  River 
Construction  of  bridge  across  South  Fork  of  Moke] 
San  Joaquin  River,  Cal. : 

Construction  of  bridge  at  Garwood  Ferry  crossin 

Construction  of  bridge  near  Grayson,  across 

£xamination  of,  between  Hill» Ferry  and  Firebat 

sloughs  above.  Stock  ton 

Examination  of  Old  River  Branch  of 

Improvement  of 

Improvement  of,  and  tributaries 

San  Luis  Obispo  Harbor,  Cal.,  improvemeut  of 

San  Pedro  Bay,  Cal.,  examination  for  deep-water  ha 
Sand  Beach,  Lake  Huron,  Mich.,  improvement  of  harl 
Sandusky  Bay,  Ohio,  construction  of  bridge  across  . . 

Sandusky  Harbor,  Ohio^  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay^  Cape  Ann,  Mass.,  improvement  of  harbor 
Santa  Monica  Bay,  CaU.,  examination  for  deep-water 
Santa  Rosa  Bound,  Fla.,  examination  of  bar  at  juncti< 

hatchee  Bay  and 

Santee  River,  S.  C. : 

Bridge  about  17  miles  below  mouth  of  Congaree  I 

tion  of 

Improvement  of 

Snrasota  Bay,  Fla.,  improvement  of 

Satilla  River,  Ga.,  construction  of  bri<lge  across 

Saugatuck  Harbor,  Mich.,  improvement  of 

Saugatuck  River,  Conn.,  improvement  of 

Saugerties  Harbor,  N.  Y.,  improvement  of 

Saugus  River,  Mass.,  examination  of 

Sauft  Ste.  Marie,  Mich.,  establishment  of  harbor  line 
Savannah  Harbor,  Ga. : 

Establishment  of  harbor  lines  near  quarantine  si 

Improvement  of 

Improvement  of  inside  waterway  between  Fernai 

Removal  of  wreck  in 

Savannah  River,  Ga. : 

Defense  of  entrance  of 

Establishment  of  harbor  lines  in,  near  qnaraiit 

Savannah  

Examination  of,  between  Spirit  Island  and  crossi 

ton  and  Savannah  Railway 

Improvement  of,  above  Augusta 

Improvement  of,  between  Augusta  and  Savannah 

Sayville,  N.  Y.,  improvement  of  &owns  Creek 

School,  United  States  Engineer 

Schuylkill  River,  Pa. : 

Improvement  of 

Removal  of  wreck  in 


Seaford  Creek,  Loug  laland,  N.Y.,exnini  notion  of 1,118,1131 

Beattle,  Wash,,  establishmeut  of  harbor  linea  at i.<63;  rv,  3472 

8«bewaing  River  Mieh.,  exajnination  of i,388;  it,295U 

Beneca  Shoal,  Lake  Erie,  Burrey  of  , 1,184 

Sequatchie  Biver,  Tenn.,  examination  of 1, 307;  tii,  3408 

Bhawa  CoTe,  Conn.,  eBtabliehment  of  harbor  lines  in t,  461, 997 

Sheboygan  Harbor,  Wis.,  improvement  of I|352;  I v,  2733 

Sheepahead  Bay,  N.  Y.,  improvement  of 1, 107, 1103 

Sbelton,  Wash.,  establishment  of  harbor  lines  at 1,463;  IV,  34'^,  3184 

Ship  Island  Harbor,  Miss.,  examination  of 1,237;  II,  1783 

Shoal  Harbor,  N.  J.,  improvement  of 1, 116,1128 

Shovelful  Shoal,  Mass.,  removal  of  wreck  at 1,70.859 

Sbreveport,  La.,  eurvey  of  lakes  between  JeScrsoii,  'I'ax.,  aiid 'i^lr  lu,  20^ 

Shiwwsbnry  River,  N.  J.,  improvement  of. 1,117,1130 

Sidney,  Wash.,  establishment  of  harbor  liuos  at 1,463;  iv,  3472, 3183 

Siaepnxent  Bay,  Md.,  examJnaCion  for  connectjnc  F'Tomoke  River  , 

with 1,143;  11,1234 

Sister  Inlands,  St.  Lawrence  River,  N.Y..  improvemeni  of  shoals  near.,  i,  415;  iv,  3188 

Sites  for  fortJHcatlons,  acquisition  of 1, 10 

Siuelaw  River,  Oregon,  improvement  of  month  of ; i,*35;  iv,3344 

Slaughter  Creek^  Del.,  examination  of I,143;  ii,1231 

Smyrna  River,  Del.,  improvement  of 'i^^l;  ii|1198 

Snake  River,  Wash,  and  Idaho: 

Improvement  of,  between  Huntington.  Bridge  and  Seven  Devila 

mining  district __ 1,438;  it,  3372 

Improvement  of,  np  to  Asotin,  Wash I,  438;  IV,  3375 

Snohomish  City,  Wash,,  establishment  of  harbor  lines  at J i|4^i  >T,3475 

Snohomish  Kiver,  'Wash. : 

Examination  of  Everett  Harbor  and  month  of i,  116;  iv,  3164 

Examination  of,  from  mouth  to  Lowell 1,116;  IV,34G2 

Soo loo  (coal  barge),  removal  of  wreck  of i,69,  t&2 

South  Bend,  Wash.,  establishment  of  harbor  linos  at i,163;  IV,  8173 

South  Haven  Harbor,  Mioh.,  improvement  of 1,370;  iv,  2870 

South  Pass,  Misaiaaippi  River,  inspection  of  improvement  of i,20,23S;  11^1795 

Sonth  River,  N.  J. : 

Improvement  of 1,113,1120 

Occnpancy  of  dikes - vi,  4267 

Sonthem  Bridge  anil  Kailway  Company,  bridge  of i,165 

Sonthold  Harbor,  Long  Island,  N.  Y.,  examination  of. 1,93,996 

Spokane  River,  Idaho,  from  Post  Falla  to  Lake  Cojur  d'  Alene,-exam- 

inutionof 1,446;  IY,3468 

Squan  River.   See  Manosquan  River. 

S^mford  Harbor,  Conn.,  improvement  of ......i,  83, 954 

Stanislans  County,  Cal.,  construction  of  bridge  across  San  Joaquin 

River  by 7 i,466 

Stanislans  River,  Cal.,  examination  of. 1,431;  IV,  3301 

Starlighi  (tug),  removalof  wreck  of , 1,128;  ii,1182 

State  Line  Railroad  Company,  bridge  of. i,  466 

Staten  Island  and  New  Jersey,  improvement  of  channel  between i,  108, 1106 

Staunton  River,  Va.,  improvement  of 1,166;  ii,  1350 

StePle  Bayon,  Miss.,  improvement  of. 1,267;  iii,2015 

Steilacoom,  Wash.,  establishmeut  of  harbor  lines  at i,463;  iv, 3472, 3483 

Stflckl.ridgQ  Harbor,  Wis.,  examination  of i,369;  iv,2782 

Stonington,  Conn.,  improvement  of  harbor  of  refnge  at ,i,  t8i  847 

Stonington  Harbor,  Conn.,  examination  of ,' 1,71,891 

Storm  Kiufi  {coal  barge),  removalof  wreck  of i,89,(S3 

Stratford,  Conn.,  alteration  of  bridge  obstructing  Housatonic  River  at- 1,474 

Structures  built  by  Uuited  States,  occupancy  or  injury  of 1,20,475;  vi,4267 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance  of i,  349;  iv,3719 

Improvement  of. ; 1,348;  rv,  2714 

0|>erating  and  care  of i,349;  iv,2718 

Submarine  mines 1,10 

Sullivans  Island,  S.  C,  construction  of  bridge  acroas  cove  at . i,469 

Sulphur  River,  Tex.,  examination  of 1,371;  m,  2083 

Snmpawanua  Inlet, N.Y.,  improvement  of. 1.106;  1100 

Superior  Bay,  Wis.,  inlprovement  of  harbor  at 1,338;  iv,2C68 
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Superior,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels 

Superior.  Lake,  waterAvay  across  Keweenaw  Point  iVom  Keweenaw 
Bay  to,  via  Portage  Lake  and  River,  Mich : 

Improvement  of 

Operating  and  care  of 

Superior,  Wis. : 

Kstablishment  of  harbor  lines  in  Allouez  Bay,  near 

Examination  of  Allonez  Hay  and  Nemadji  River  at 

Improvement  of  Minnesota  Point  at 

Super v  ision  of  New  York  Harbor 

Surveys,  examinations^  and  contingencies  of  rivers  and  harbors... 
Snaqnehanna  River  above  and  below  Havre  de  Grace,  Md.,  improve 

mcnii  ot 

Suwanee  River,  l?la.,  improvement  of 

Swansboro,  N.  C.,  improvement  of  waterway  between  Now  River  an 

Swinouiish  Slough,  Wash.,  improvement  of 

Syiiepuxent  Bay,  Md.,  examination  for  connecting  Pocomoke  Rive 
with 

T. 

Tacoma,  Wash.,  establishment  of  harbor  lines  at 

Tallabatchee  River,  Miss.,  improvement  of 

Tallapoosa  River,  Ala. ,  improvement  of , 

Tampa  Bay,  Fla.,  improvement  of , 

Tau  Yard  Branch,  near  Jackson,  Miss.,  examination  for  diversioi 

of  Pearl  River  through 

Tar  River,  N.  C,  improvement  of , 

Tarhelly  G .  5.  ^schooner),  removal  of  wreck  of 

Tarentnm  Briage  Company,  bridge  of 

Tarentiim,  Pa.,  examination  for  lock  and  dam  on  Allegheny  River  n 
Tarpaulin  Cove,  Naushon  Island,  Mass.,  examination  for  break 

water  at *. 

Taunton  River,  Mass.,  improvement  of 

Tchefuncte  River.    See  Cnefnncte  River. 

Tchula  Lake,  Miss.,  improvement  of 

Teche,  Bayon,  La. : 

Constrnction  of  canal  between  Grand  Lake  at  Charenton  and  . 

Improvement  of 

Removal  of  wrecks  in 

Teunant  Harbor,  Me.,  cxamiuntion  of 

Tennessee  Island,  examination  of  Ohio  River  between  Livingstoi 

Point,  Ky .,  and 

Tennessee  River : 

Bridge  across,  at  Knoxvillo,  Tenn.,  construction  of 

Bridge  at  Johnsonville,  Tenn.,  alteration  of 

Improvement  of 

Improvement  of,  above  Chattanooga,  Tenn 

Improvement  of,  below  Bee  Tree  Shoals,  Ala 

Improvement  of,  below  Chattanooga,  Tenn 

Improvement  of,  between  Chattanooga,  Tenn.,  and  foot  of  Be< 

Tree  Shoals,  Ala 

Muscle  Shoals  Canal,  operating  and  care  of 

Survey  of,  between  Chattanooga  and  jnnction  of  Holston  an< 

French  Broad  rivers,  Tenn 

Tensas  River,  La.,  improvement  of 

Terrebonne,  Bayou,  La. : 

Examination  for  connecting  Bayon  Black  with 

Improvement  of 

Thames  River,  Conn.,  improvement  of 

Three  Mile  Creek,  Ala.,  alteration  of  bridge  across 

Three  Mile  Rapids,  Columbia  River,  examination  for  overcoming 

obstructions  at 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Thunder  Bay  River,  Mich.,  improvement  of 

Tickfaw  River,  La.,  and  its  tributaries,  improvement  of 

Ticonderoga  River,  N.  Y.,  improvement  of 

Tillamook  Bay  and  Bar,  Oregon,  improvement  of 

Tiverton,  R.  I.,  alteration  of  bridge  obstructing  Sakounct  River  a 
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Tobias  Landing,  Vt.,  examination  of  harbor  at i»  419;  iv,  32l5 

Toledo  Harbor,  Ohio,  improvement  of i,  395 ;  iv,  3050 

Tombigbeo  Kiver,  Miss,  and  Ala.,  improvement  of i,  230 ;    n,  1755 

Below  Demopolis 1,230;    n,  17» 

Between  Demopolis  and  (.  olombus I,  231 ;    n,  1759 

Between  Fnlton  and  Colnmbns i,  231 ;    u,  ITWD 

Between  Walkers  Urid^e  and  F«lton i,  232;    n,  17© 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  407;  iv,  SUl 

Tradewater  River,  Ky.,  improvement  of i,  329;  m,  2606 

Trent  River,  N.  C,  improvement  of i,  172;    u,  1387 

Trinity  River,  Tex.,  improvement  of * i,  255 ;  iii,  1880 

Tug  Fork  of  Big  Sandy  River,  W.  Va.  ai\d  Ky.,  improvement  of i,  333;  ni,  2637 

Tnolnmne  River,  Cal.,  examination  of \ i,  431 ;  nr,  3299 

Twelve  Mile  Creek,  San  Francisco  Bay,  Cal .,  examination  of 1, 425 ;  rv,  32© 

Two  Rivers  Harbor,  Wis.,  improvement  of i»36X;  iv,  27:^7 

Tybee  Roads,  Ga.,  defense  of 1,4 

IT. 

Umpqua  River,  Oregon,  improvement  of ir^35;  iv,3342 

Undine  (bark),  removal  of  wreck  of i,  198 ;    ii,  1608 

United  Statc8  Engineer  School 1,18,649 

United  States  navy-yard,  Norfolk,  Va.,  improvement  of  approach  to 

harbor  at i,160;  xi,132S 

United  States  structures,  occupancy  or  injury  of i,  20, 475 ;  vi,  4267 

Urbana  Creek,  Va.,  improvement  of :^155;  ti,1301 

Uae  of  public  works  by  corporations  and  individuals i,  20, 475 ;  vi,  4267 

V- 

Van  Buren,  Ark.,  removal  of  wreck  at i,  279;  m,  2121 

Vancouver,  Wash.,  improvement  of  Columbia  River  near 1,449;  n%  3508 

Vermilion  Harbor,  Ohio,  improvement  of 1,399;  iv,3<l7l 

Vermillion  Bayou,  La.,  improvement  of h^^'^y  *i«  ^^^ 

Vinal  Haven,  Me.,  examination  of i,  37.725 

Vincent  Cove,  Gloucester  Harbor,  Mass.,  examination  of 1,52,7?^ 

Vineyard  Haven  Harbor,  Mass.,  improvement  of i,  To,  ^11 

Vineyard  Sound  Light-ship,  Mass.,  removal  of  wreck  near i,  69, 85J 

Volusia  Bar,  Fla.,  improvement  of  : ly^Ol;  11,1618 

W. 

Wabash  Railroad  Company,  bridge  of i,468 

Wabash  River,  Ind.  and  111.,  improvement  of i,  322 ;  in,  2.V»9 

Above  Vincennes 1,323:  lu,  l.\Vi2 

Below  Vincennes 1,322;  ni,256i) 

Waccamaw  River,  N.  C.  and  8.  C,  improvement  of i>184;  n,1464 

Wappinger  Creek,  N.  Y.,  improvement  of 1,95,1034 

Wappoo  Cut,  S.  C,  improvement  of l»188;  ii,  1514 

Wareham  Harbor,  Mass.,  improvement  of 1,56,813 

Warrior  River,  Ala.,  improvement  of i,  230;  ii,  1755 

Warwick  River,  Md.,  improvement  of i,  138;  11,1216 

Washington  aqueduct,  Washington,  D.  C 1,475;  vi,4275 

Washington  Bayou,  Miss.,  improvement  of ^267;  in, 2045 

Washington,  D.  C. : 

Anacostia  River,  improvement  of 1,148;  11,1265 

Defense  of 1,6,8 

Increasing  water  supply i»478;  vi,43© 

Potomac  River  at,  improvement  of ^148;   n,  1^ 

Public  buildings  and  grounds ...1,480;  Vi,43l3 

Trespass  on  Potomac  Flats vi,  4268 

Washington  aqueduct i,  475 ;  ▼!,  4275 

Washington  Monument * 1,480;  vi,4S16 

Washington,  establishment  of  harbor  lines  at  porta  in  State  of i.  462;  iv,  S472 

u  Washington  Monument,  Washington,  D.  C 1,480;  Vl,43l6 

Washington,  N.  C,  removal  of  wreck  near 1»183;  TiyU^ 

Wateree  River,  S.  C.,  improvement  of Iil86;    n,1488 

Waterways : 

Between  Bayous  Black  and  Terrebonne,  La.,  and  inland  route 

from  Mississippi  Valley  to  Texas  and  Mexico,  examination  for.. i, 251;  m.  1W5 
Between  Beaufort  Harbor  and  New  River,  N.  C,  improvement  of .  ..1, 175  u,  1*^ 
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Waterways— Cotitinned. 

Between  Chincoteagae  Bay^Va.,  and  Delaware  fiay,  imprdvci- 

mentof .' 1,183;  ii,1203 

Between  Mispillion  and  Broadkihi  rivera,  Del.,  examination  of.  ..1, 143;  ii,  1231 

Between  New  River  and  Swansboro,  N.  C,  improvement  of i,  176;  ii,  1399 

Between  Newbern  and  Beaufort,  N.  C,  improvement  of ^174;  ii,  1393 

Between  Norfolk  Harbor,   Va.,  and   Albemarle   Sound,  N.  C, 

improvement  of i>16*;  n,  1343 

Between  Pocomoke  River  and  Syuepuxent  Bay,  Md.  (between 

Chesapeake  and  Delaware  bays),  examination  for i,  143 ;  ii,  1234 

Between  Savannah,  Ga.,  and  Fernandina,  Fla.,  improvement  of.  ..i,  198;  ii,  1604 
Cypress  Bayou  and  lakes  between  Jefferson,  Tex.,  and  Shreve- 

port,  La.,  survey  of 1,271;  ni,2066 

From  Keweenaw  Bay  to  Lake  Superior  via  Portage  Lake  and 

River,  Mich.,  improvement  and  operation  of i,  311, 342;  iv,  2680 

Waukegan  Harbor,  111.,  improvement  of i,356;  iv.2754 

Welltleet  Harbor,  Mass.,  improvement  of i,  51, 782 

West  Elizabeth  Bridge  Company,  bridge  of i,  464 

West  Farms,  N.  Y.,  reconstruction  of  bridge  across  Bronx   River 

below 1,469 

West  Galveston  Bay,  Tex.,  improvement  of i,  254 ;  ui,  1877 

West  Point,  Ky.,  construction  of  bridge  across  Salt  River  noar 1, 469 

Westport  Harbor,  (^onn..  examination  of i,  91, 990 

Wcstport  Harbor,  Mass.,  improvement  of ^ i,  58, 818 

Weymouth  River,  Mass.,  improvement  of i,  47, 773 

Whale  Creek,  N.  J.,  examination  of i,  118, 1138 

Whatcom  ('ounty,  Wash.,  construction  of  bridge  across  Nooksack 

River  by 1,468 

White  Lake  Harbor,  Mich.,  improvement  of i,  374 ;  iv,  2890 

White  Oak  Bayou,  Tex.,  construction  of  bridge  at  IIou8ton  across i,  466 

White  River,  Ark.,  improvement  of i,  275 ;  iif,  2111 

White  River,  Ind.,  improvement  of i,  323;  ill,  2567 

Wickford  Harbor,  R.  I.,  examination  of 1,71,873 

Wicomico  River,  Md. : 

Examination  of  (western  shore  of  Maryland) i,  158 ;  ii,  1312 

Improvement  of i»  140;  ii,  1222 

Wilcox  (tug),  removal  of  wreck  of i>404;  iv,3093 

Wild  Pigeon  (schooner),  removal  of  wreck  of i,  105, 1076 

Willamette  River,  Oregon : 

Above  Oregon  City,  examination  of T,  457;  iv,  3529 

Above  Portland,  improvement  of i,  455 ;  I v,  3522 

Below  Portland,  improvement  of i,  452 ;  i v,  3515 

Willapa  River  and  Harbor,  Wash.,  improvement  of i,  441 ;  iv,  3402 

Willets  Point,  N.  Y.,  post  of 1,17,647 

Wilmington,  Columbia  and  Augusta  Railroad  Company,  bridge  of i,  4C7 

Wilmington  Harbor,  Cal.,  improvement  of ^'^^?J  iv,3229 

Wilmington  Harbor,  Del.,  improvement  of i,  129;  ii.  1194 

Wilmingt<m,  N.  C,  improvement  of  Cape  Fear  River  at i,  179;  ii,  1419 

Wilson  Harbor,  N.  Y.,  improvement  of f,  408;  iv,  3114 

Wilsons  Point  Harbor,  Coun.,  improvement  of 1,82,950 

Wind  Point,  Wis.,  removal  of  wreck  off i,  358;  iv,  2777 

Winnebago,  Lake,  Wis. : 

Exam iuation  of  Calumet  Harbor  on 1, 359 ;  iv,  2783 

Examination  of  Stockbridge  Harbor  on i,  359;  iv,  2782 

Winthrop  Harbor,  Mass.,  improvement  of i,  45, 761 

Winyaw  Bay,  S.  C,  improvement  of i,  182;  ii,  1441 

Wisconsin  River,  Wis.,  surveys  for  reservoirs  at  sourcti{i  of iii,  2288 

Withlacoochee  River,  Fla.,  improvement  of i,  209 ;  ii,  1674  , 

Wolf  Lake,  Ind.,  examination  of i,30G;  iv,2850 

Wolf  River  Harbor,  Ind.,  examination  of i,  366 ;  IV,  2850 

Wolf  River,  Ind.,  examination  of i,  366;  iv,  2850 

Wolf  River.  Miss.,  examination  of  bar  at  mouth  of i,  238 ;  ii,  1787 

Wolf  River,  Tcnn.,  examination  of 1, 280 ;  iii,  2136 

Woodbury,  J.  B.  (schooner),  removal  of  wreck  of i»  69, 849 

Woods  Holl,  Mass.,  examination  of 1, 70, 860 

Wrecks,  removal  of 1, 19 

Absecon  Inlet,  N.  J.,  near i,  128;  ii,  1182 

Albemarle  Sound,  N.  C 1,1^"^;  n,1449 

Arkannas  River i,279;  iii,2121 

Ashley  River,  8.  C 1.189;  ii,  1531 

Atlantic  City,  N.  J.,  near I,128;  ii,  1182 

Baltimore  Harbor,  Md I,14T^\^^^aKL 
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Wrecks,  removal  of— Continued. 

Barnegat  Inlet,  N.J 1,128;  n,  lie 

Beaufort  River,  S.  C n,  1530 

Brigantine  Shoal,  N.  J ^ II,11S 

Bronx  River,  N.  Y 1,105,1076 

Brownevs  Island,  Me. ,  off i,  37, 723 

Cape  Charles,  Va.,  near 1,166;  n,13l4 

Cape  Fear  River,  N.  C 1,183;  II,1I50 

Charleston  Harbor,  S.  C 1,189;  n,  1531 

Chesapeake  Bay 1,166;  ii,1344 

Cooper  Creek,  N.  J n,1183 

Cooper  River,  S.  C 1,189;  li,1530 

Delaware  Bay,  off  entrance  of h^^s  n,  1183 

Delaware  River • n,  1183 

Dntch  Island  Harbor,  Narragansett  Bay,  R.  I 1,69,861 

Ed^rtown  Harbor,   Mass 1, 70, 857 

Fairhaven  Harbor,  Mass 1,69, 851 

Great  Egg  Harbor  Inlet,  N.  J i,128;  11,1182 

MispiUion  River,  Del 1,143;  11,123^ 

Mississippi  River i,  280 ;  m,  2139 

Mobile  River,  Ala 1,237;  u,  1782 

Monomoy,  Mass.,  near i,  69,70,  849,850,854,865,859 

Nantucket  Harbor,  Mass i,  70,  856 

New  York  Harbor,  N.  Y i,  105, 1076 

Pamlico  River,  N.  C 1,183;  n,14oO 

Pollock  Rip  Channel,  Mass i,  69,  70,  852,853.857 

Port  Clinton  Harbor,  Ohio i,  404 ;  rv,  3083 

Qninby  Creek,  S.  C n,  1530 

Roanoke  River,  N.  C 1, 183;  n«  1450 

Rockland  Harbor,  Me I,  37,722 

Savannah  Harbor,  Ga 1,198;  ii,1608 

Schuylkill  River,  Pa n,  1183 

Teche,  Bayou,  La i,  250;  ui,  1839 

Vinevard  Sound  Light-ship,  Mass.,  near 1,69,  852 

Wind  Point,  Wis.,  off,  Lake  Michigan I,  358;  iv,  3777 

T. 

Yadkin  River,  N.  C,  improvement  of i,  181;  n,  1436 

Yamhill  River,  Oregon: 

Examination  for  lock  and  dam  at  Lafayette i,  457;  rv,  3531 

Improvement  of '.....i,  455;  rv,  ^23 

Yaquina  Bay,  Oregon : 

Examination  of  harbor  at i,  432;  iv,  3314 

Improvement  of i,  436;  iv,  3^ 

Yazoo  River,  Miss. : 

Improvement  of I,  264;  ni,  2024 

Improvement  of  mouth  of i,  265 ;  iii,  2(& 

Yellow  Banks,  Wis.,  improvement  of i,  290;  in,  227i 

Yellowstone  National  Park,  construction  and  improvement  of  roails 

and  bridges  in i,  486 ;  vi,  4391 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of i,  297 ;  ni,  2321 

York  Harbor,  Me.,  improvement  of i,  34,  714 

York  River,  Va.,  improvement  of i,  156;  n,  1308 

Youghiogheny  Central  Railway  Company,  bridge  of 1,466 

Youghiogheny  River,  Pa.,  construction  of  bridge  across i,  466 

Youngs  Bay  at  Flavel,  Oregon,  est-ablishment  of  harbor  lines  in i,  463;  iv,  3537 

Youngs  River^  Oregon,  improvement  of i,  456;  iv,^>27 

Yuma,  Ariz.,  improvement  of  Colorado  and  Gila  rivers  at i,  424;  lY,  3234 
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